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Preface
Type approval testing provides independent verification that equipment will perform
adequately within mandatory requirements related to network harm, interference and
safety issues. Type approval is granted to a product that meets a minimum set of
regulatory, technical and safety requirements. NTA has prepared the report on
feasibility study of type approval by lab testing in Nepal. It has included national
status and international trends and practices to determine the modalities,
infrastructures needed, necessary manpower, legal framework and costing for
establishment of laboratory for type approval.

NTA has issued this consultation paper to request concerned stakeholders, experts,
researchers and any other interested parties to send their comments/ suggestions or
inputs either in electronic form or in written form on the various issues raised in
consultation paper within two months from the date of the publication of this
consultation paper. The comments and inputs provided by the stakeholders will
enable the Authority in order to take appropriate decision. The consultation paper
shall be available on NTA's website (www.nta.gov.np). In case any further
clarification or information is needed, please write to ntra@nta.gov.np or contact Mr.
Min Prasad Aryal, Deputy Director, NTA (Email: mparyal@nta.gov.np, Tel: 977-14101030) or Mr. Hiranya Prasad Bastakoti, Assistant Director, NTA (Email:
hpbastakoti@nta.gov.np, Tel: 977-1-4101030) or Mr. Binod Chandra Shrestha,
Assistant Director, NTA (Email: bcshrestha@nta.gov.np, Tel: 977-1-4101030)
Ananda Raj Khanal
Director (Technical)/ Officiating Chief of Office
Nepal Telecommunications Authority
Bluestar Office Complex, Tripureshwor, Kathmandu
January, 2014
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Executive Summary
The rational for study on Type Approval of Radio Telecommunication CPEs by Lab
Testing in Nepal, legislative right and provision to formulate and implement the
standard, Key Parameters to be Tested and Analyzed in the Lab, international
standard, practices and procedures about Type Approval, and Potential Assessment
regarding the Test Lab in Nepal, Sample case Analysis for Test Report, Requirement
Identification of technical infrastructure for the Testing Lab, Feasibility Study to SetUp of testing lab in Nepal in the perspective of Financial and Technical Aspect are
the main paradigm of this report.

Type approval testing provides independent verification that equipment will perform
adequately within mandatory requirements related to network harm, interference and
safety issues. Type approval is granted to a product that meets a minimum set of
regulatory, technical and safety requirements. A type approval system with well
published requirements promotes transparency in market access and assures and
maintains the confidence of suppliers, importers, end users and new technology
developers.

In Nepal, there are no technical standards or requirements especially for the
telecommunication system/equipment so far, however there exist type approval
procedure for the radio telecommunication customer premises equipment such as cell
phones, LPDs by the document verification method. At the same time, no market
surveillance, audit or testing capability exist to check for compliance or enforce
conformance. It seems necessary to explore the costs and requirements to implement
test labs, accreditation and certification systems. It is necessary to explore the
financial sources and the sustanibility issue to establish test centres and improve
quality, performance and interoperability of systems including interoperation with
legacy systems including the provision for necessary resources with appropriate
mechanism. It may be necessary to have recognition Agreement/Arrangement.There
are a number of indicators which can signify that all is not well in a
telecommunication marketplace and that there is a need for intervention to restore
order and balance. Furthermore public concerns about potential health risks, such as
from exposure to non-ionizing electromagnetic radiation from cell phone use or from
3

communications transmission towers, demands action from authorities.

Various

international standards, procedures and practices have been studied and analyzed in
this report.
The potential assessment of the possible Labs of IOE Pulchowk Campus, Kathmandu
University, and Nepal Engineering College were explored with the site visit in the
corresponding labs. From the available information it was concluded that the testing
facilities available with the academic institutions are prominently for the academic
objectives and those existing facilities will be insufficient for the testing and
verifications of the commercial equipments.

The existing scenario of the type approval procedure being in practice in NTA was
analyzed with the sample case study in case of some CPEs different stakeholders. The
analysis was carried out based on the different documents with special focus on Test
Report and Certificate of the specified standard international bodies submitted by the
corresponding local representative to the NTA for the purpose of getting type
Approval certificate.
The study of type Approval Procedures adopted in different countries including
United State of America, Qatar, India, Pakistan, Indonesia, Sri Lanka and Egypt was
studied and analyed in different aspects of the equipment certification practices and
same is presented in the Report. The international practices of the different standard
Test Labs relating to the type approval with special focus on infrastructure and
standards adopted were analyzed and incoporated in the report. The standard
requirments for setting up a Lab was also studied based on the ISO/IEC requirments,
and the standard accredition procedure was also studied and anlyzed to establish an
accredition body.
Based on the national and international practices and standards adopted for the type
approval, the feasibility analysis was carried out in the technical and financial aspect.
The different infrastructure including the test equipment, test facilities, human
resources were identified and presented in the report in the context of Nepal. The
different conclusions and recommendations were derived based on the comprehensive
study and the same were included in the report for the consideration of NTA.
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CHAPTER 1

1.1 Background
In exercise of the powers conferred by Section 14 of the Telecommunications Act,
1997(2053) and the powers conferred by Clause (f) of Section 13 of the said Act, NTA has
issued “Type Approval Working Procedure of Customer Premises Radio Telecommunication
Equipments-2012” (TAP-02) as per the NTA decision dated 2069|02|09 for the specified
Customer Premises Equipment Radio Telecommunication Equipment Type Approval from
NTA before import and/or sale in Nepal.

In practice the document verification method for type approval of aforementioned equipment
has been implementing so far. It is necessary to submit a test report(s) and certificate of
conformity issued by the manufacturers and/or by NTA-approved international
standardization bodies or regulatory inspection/certifying bodies, the Suppliers’ Declaration
of Conformity (SDoC) and/or related standards test reports and other documents as
mentioned in TAP-02 by the applicant. It is believed that large amount of money (approx.
USD 4000/-) per model is to be paid by the applicant/manufacturer for certification and
testing of Equipment under Test (EUT). If test laboratory for type approval is established in
Nepal, NTA will be able to test and provide certification of the aforementioned CPEs to
verify and/or check the quality of the equipment in line with the Telecommunication Act
1997 (2053).
NTA has already decided (decision of date 2062.9.21) that “Type Approval by Equipment
Testing to be made possible by local test labs, organizations or companies’ accreditation” as
future program of NTA. NTA has formulated this program to study for Type Approval of
Radio Telecommunication CPEs by lab testing in Nepal.

1.2 The Problem Definition
This project is deemed applicable to address the following issues:
I. To carry out the feasibility study of establishing of testing lab at Nepal
Telecommunication Authority for the type approval of specified Customer Premises
Equipment of Radio Telecommunication System. This includes both the technical
feasibility as well as economic feasibility.
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II. To develop the mechanism for type approval by using the local testing lab in Nepal or
abroad.
III. To develop the lab accreditation process and modalities of local labs in Nepal or abroad
for type approval to make the type approval possible by lab testing.

1.3 Objectives
The main objective of this program is to perform feasibility study on type approval by local
lab testing in Nepal and study on possible lab accreditation options and modalities to make
type approval of Radio Telecommunication CPEs by lab testing possible.

1.4 Scope of Work
In order to achieve the aforementioned objectives, the scopes of the study are as follows:
.

Study the current status/scenario regarding type approval in NTA.

.

Study the international trends and practices about Type Approval by Lab Testing.

.

Identify the related equipment and infrastructure needed for laboratory setup and
explore the appropriate specifications of the same.

.

Estimate the tentative budget plan for the equipment and infrastructure and the source
of potential funding.
Suggest the way forward to explore the possible alternating regarding the
accreditation of local/abroad lab.

.

Study the feasibility of possibilities of lab set up in NTA or accreditation of other
national/ international standard organization and also explores the necessity of
corresponding human resource in NTA.

.

Any other relevant issues regarding Type Approval by Lab Testing

1.5 Activities
The different activities to be dealt throughout the assignment period are identified hereunder:
1. Study of existing scenario of Nepal about type approval of different
telecommunication of mobile sets/terminals and low power devices.
2. Identification of different parameters to be tested while testing the mobile sets and
Low Power Devices in the Lab.
3. Submission of inception report.
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4. Study of the existing available electronic and communication laboratories in Nepal.
This will be done by collecting the information from the related stakeholders such as
possible universities and colleges. The available resources, facilities and their
capacity will be assessed.
5. Study of international trends and practices of type approval procedure of mobile
sets/terminals and Low Power Devices (LPDs).
6. Feasibility study of the type approval in Nepal through the lab testing via the lab set
up. This will be done both the economic and technical perspectives.
7. Identification of the technical infrastructure needed to test the mobile sets/terminals
and LPDs with specifications in order to make the type approval possible by lab
testing.
8. Mid Term Report Submission.
9. Study of different options regarding the modalities of type approval. Set up of testing
lab in NTA, outsourcing of the testing function in National and/or International
standard labs, and the corresponding accreditation procedures are the major concern
of interest.
10. Estimation of tentative budgeting to set up testing lab. Also explore the accreditation
procedures in case of outsourcing the testing function.
11. Submission of the draft final report
12. Receiving the feedback from NTA and Submission of the comprehensive final report.
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1.6 Methodology

The methodology used for this research work is summarized hereunder:








Study and Analysis of existing scenario of Nepal on Type Approval of
CPEs
Literature Review regarding the Type Approval by Lab Testing
Consultation with stakeholders
Use of Primary & Secondary Research methods as per necessity
Study the international trends & practices
Analysis
Recommendation with logical outcome and conclusion
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CHAPTER 2
2.1 Introduction
Type approval is process of granting certificate to product to go in market; which meets a
minimum set of regulatory, technical and safety requirements specified by national and
international authority and standardize body. Generally, type approval is required before a
product is allowed to be sold in a particular country, so the requirements for a given product
will vary around the world according to the set rules, policies and standards of each country.
Two major stakeholders of type approval process are distributor ( or manufacturer) and
regulator. The distributor is mainly concerned about the selling of the products where as the
regulator is focused about creating or preserving value to the customer.

A mobile handset is the equipment required by the user to send–receive information (voice,
data) to/from another party via base station and network subsystems. Overall quality of
telecom services depends on the telecom ecosystem and mobile handset is the part of the
ecosystem. Nowadays, price of owning a telephone line has decreased tremendously due to
the development of wireless telecommunication technologies. Various types of feature are
available in the phone that is in market nowadays. Handsets have evolved from dumb
terminal to Smartphone in this decade. Smartphone, which is a fusion of PDA and mobile
phone, is capable of WiFi, Bluetooth, GPS and its popularity is increasing day by day as user
can install various software applications into it. In short it can be assumed that the future of
telecom market will be dominated by wireless IP based networks and the handsets supporting
these networks intelligently.

Due to the varieties of models produced in different countries, quality of sets is also going to
be different. However, organizations such as ITU, GSMA, 3GPP, ETSI, CEN and
CENELEC are the leading organizations which prescribes the quality.

Type approval is granted to a product that meets a minimum set of regulatory, technical and
safety requirements. Type approval is based on test results derived from a representative
sample of the product. Certification or subsequent declaration of confirmity is contingent
upon continued compliance for all production runs of that type and is usually subject to spot
checks and audit for compliance throughout the life of the type.

13

A type approval system with well published requirements promotes transparency in market
access and assures and maintains the confidence of suppliers, importers, end users and new
technology developers. Therefore it is in the interest of equipment suppliers, network
operators and end users to encourage well publicised and readily available requirements for
market access in all jurisdictions to avoid unfair and capricious practices regarding market
access.

Type approval testing provides independent verification that equipment will perform
adequately within mandatory requirements related to network harm, interference and safety –
and function within the published specifications of the manufacturer and/or relevant
mandatory or voluntary industry standards. Type approval is granted to a product that meets
a minimum set of regulatory, technical and safety requirements. Type approval testing lab
sub-units typically include: calibration lab, wireless test lab, EM shielded room, anechoic
chamber, EMC test lab, SAR test systems, environmental chamber, Open Area Test Site
(OATS).

2.2 Basic Concepts in Type Approval
Principal concerns addressed in type approvals are network harm, interference and safety of
life issues. Compliance to performance measures, particularly in mature markets, is usually
left to marketplace players (customers) and mandatory requirements are kept to a minimum.
Type approval schemes normally embody the concept of “family of products” approvals,
which means that products which are electrically and functionally identical or similar, but
differ for example in colour or packaging, can be type approved based on test results from
one representative sample from the family. Compliant products receive an approval mark
from the approval authority. Such a mark carries, or points to, key data for regulatory
authorities and marketplace surveillance activities to identify the product and if necessary
retrieve and review the test results based on which it received its type approval. Database
listing of all compliant products has become the norm for telecommunication products which
can be legally deployed in the specific country marketplace. Such service level agreements
for example may specify a certain turnaround time for responding to a request for
certification or other service offered by the laboratory.
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2.3

Need of Type Approval Test Lab

There are a number of indicators which can signify that all is not well in a
telecommunication marketplace and that there is a need for intervention to restore order and
balance. Among these indicators are rising vocal concerns, dissatisfaction, complaints and
frustration amongst the telecommunication equipment and services user community driven
by their experience of increased incidences of interference and nonperformance of terminal
devices. Furthermore public concerns about potential health risks, such as from exposure to
non-ionizing electromagnetic radiation from cell phone use or from communications
transmission towers, demands action from authorities. An increasingly educated public
demands to know what standards have been set, what limits are safe and what assurances are
being provided. A key component of the answer to such concerns is to have a robust type
approval regime and test lab working from a set of technical standards, a testing regime and
testing capability to approve and monitor communications technologies which are being
deployed on the marketplace, backed up by surveillance, audit and enforcement. If there are
no established technical requirements, type approval regime and test labs available to a
country or region then the marketplace is left largely unprotected. The good news is that
there are standards available and under development to define the technical requirements for
products legitimately deployed in the marketplac in many countries. However adopting and
adapting these standards for national systems requires a depth of expertise that many
countries do not presently have. Furthermore institutional arrangements, legislation and
regulatory regimes need to be established to give force to mandatory requirements and to
provide the authorizations needed for marketplace intervention, surveillance and
enforcement by proper authorities.

2.4 Fundamentals of an Orderly Telecom Equipment Marketplace
There are many factors that underlie creation of an orderly marketplace in
telecommunication products and services. A primary requirement is the establishment of
robust technical requirements for products entering the marketplace. Such requirements
address safety of personnel, both the user community and the network service provider
personnel, and the establishment of an interference free environment for telecommunication
services for the economic development of a society as participation in the global digital
economy for robust, secure and dependable telecommunication platforms over which the

15

economic activity takes place.

2.5 Implementation Alternatives for an Orderly Telecom Equipment
Marketplace
There are no basic requirements established in law for telecommunication apparatus
importation and deployment in the marketplace. Such decisions are almost left entirely to
service providers. Therefore the starting point for countries intending to introduce guidelines
and requirements to address problems, or even chaos in the marketplace, shall be addressed
appropriately. In Nepal, there are no technical standards or requirements especially for the
telecommunication system/equipment so far, however there exist type approval procedure for
the radio telecommunication customer premises equipment such as cell phones but where, at
the same time, no market surveillance, audit or testing capability exist to check for
compliance or enforce conformance.

2.6 Status of Needs in Nepal
Many developing countries are moving quickly from uncontrolled market access for
telecommunication equipment to controlled access driven by a variety of concerns. These
include concerns about health effects of non-ionizing radiation, quality of service,
performance of equipment and safety. Type Approval of the radio telecommunications CPEs
are already in practice by the document verification method to improve orderliness in the
telecom marketplace, and it seems necessary to explore the costs and requirements to
implement test labs, accreditation and certification systems. It is necessary to explore the
financial sources and the sustanibility issue to establish test centres and improve quality,
performance and interoperability of systems including interoperation with legacy systems
including the provision for necessary resources with appropriate mechanism. It may be
necessary to have recognition Agreement/Arrangement taking into account the competence
of MRA partners to carry out each other’s conformity assessment procedures including
production of test reports, certification and marking. A test lab recognised in an MRA
partner country with competitively priced services could potentially capture a major share of
the conformity assessment business amongst the parties.
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2.7 Benefits of Quality Mobile Sets
By defining standards it ensures that the mobile sets are of certain quality. In general, the
following advantages can be achieved if the mobile sets are tested and quality approved:
•

Ensure quality of telecom products and helps in protecting customer interest Value
for money

•

Ensures mobile operate in prescribed frequency and power levels with standard
emissions with low health hazard

•

Operating Characteristics according the specifications

•

Creates level playing field for mobile equipment vendors and manufacturers

•

Full featured functionality

•

Higher life span of the device

2.8 Major Issues Mobile Phones/CPEs Testing
The different issues regarding the set up of testing laboratory are pinpointed hereunder:
.

Radio Communication Standards

.

Electromagnetic Compatibility Standards

.

Safety Standards

.

Submission of samples for primary inspection & testing

.

Test reports in compliance with the specified standards

.

Comply with the essential requirements & standards e.g. the European Directive
1999/5/EC

.

Product standard to demonstrate the compliance of mobile phones with the basic
restrictions

.

Specific Absorption Rate (SAR) Test

.

SAR Measurement Method standard

.

Safety of Information technologies Equipment.

.

Costs of Testing

.

Preparation of documentation for submission to the regulator,

.

Time taken to approve a product after documents are submitted,
17

.

Interoperability, regional /global harmonization

.

QoS, safety of consumers and general public, interference-free operations, national
security concerns, quality of after sales services and any other applicable criteria
(deemed necessary by NTA).

.

The IMEI number assigned to each mobile phone must comply with the GSM
standards

.

Accreditation of national or international labs for testing of mobile handset
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CHAPTER 3
3.1 Existing Scenario of Type Approval in Nepal
NTA type approves equipment based on document verification methods including the test
report(s) and certificate of conformity issued by the manufacturers and/or by NTA-approved
international standardization bodies or regulatory inspection/certifying bodies. NTA further
verifies the Suppliers’ Declaration of Conformity (SDoC) and/or related standards test
reports. Local representative in Nepal shall have to apply on behalf of the manufacturer to
NTA requesting Type Approval on its products. If manufacturer is in Nepal then it does not
have to have local representative to carry out type approval process. Only Type Approved
equipment is allowed to be imported. NTA or Authorized organization/lab can verify
certifications anytime it wishes to.

Source: Type Approval Working Procedure of Radio Telecommunication CPEs, 2012 [TAP-02]

3.2 Documentation
The completed application form shall be accompanied by the following documents:


Radio, EMC, SAR, Safety Test reports/Certification by the manufacturer or the
authorized representative of the manufacturer from the country of
manufacture/origin.



Type Approval Certificate issued by at least one of the specified international
bodies or at least one of specified national /territorial authority body



Functional description in the form of block
19



Product brochures including technical specifications



Operation/installation manuals



Internal and external photographs of the equipment



Application fee of nonrefundable NRs. 1,000.00 or USD 15.00 for new
application.



Local agent/representative documents (Copies of Certificate from Office of
Company Registrar, Ministry of Industry, Government of Nepal and Permanent
Account Number Certificate from Inland Revenue Department, Ministry of
Finance, Government of Nepal)



Letter of authorization (Power of Attorney) from the manufacturer to the local
representative

3.3 Equipments Identified for Type Approval:
Currently NTA is facilitating Type Approval for following Radio telecommunications
equipments.
(a) Customer site Terminals that connect to public switched Network


GSM/IMT-2000/ IMT Advanced



CDMA



DECT



GMPCS



Other telecom devices used to connect to mobile or PSTN network

(b) Low Power Devices (LPDs) or Short Range Devices (SRDs) WLAN - WiFi,
Bluetooth, and other 802.11x standard devices having 4W (max. EIRP) & 1 W Max.
transmitter output power, Frequency: 2.4 GHz and 5.0 GHz
NTA has been carried out the type approval of the terminal radio telecommunications
equipment based on the document verification process. Among the different documents
to be submitted to the Authority Test Report w.r.t RF, EMC, Safety, SAR from the
specified standard bodies is necessary to submit. Furthermore the Type Approval
Certificate from the specified standard bodies is necessary to be submitted along with the
application form.
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3.4 Interim Arrangement of Type Approval
Currently it is seen that NTA has made optional arrangement for the submission of two
documents namely Test Report and Type Approval Certificate as per the TAP-02.
Further, a Declaration of Conformity is to be submitted to the NTA along with the
application form for each model of the products stating the commitment for warrantee
and widely accepted standards on SAR, safety, RF, and EMC.
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CHAPTER 4
4.1 Different Aspects Related to Type Approval
The different issues related to the type approval process can be depicted with the
conceptual frame work as shown below in figure. Functional mechanism of every unit is
important to be taken into account in case of fixation and/or approval of the equipment in
practice.

The appropriate lab set up or accreditation of domestic or international lab options and
modalities is to be clearly defined in the type approval procedure. The completed
application form shall be accompanied by the different specified documents along with
sample.

NTA has to take into account the different attributes and parameters of the Radio CPEs in
Type Approval. The key parameters to be tested and analyzed during the type approval of
the radio customer premises equipment by the methods of Lab Testing are
Electromagnetic Compatibility (EMC), SAR, RF, and Safety testing.

4.2 Type Approval Procedure
The appropriate Type Approval procedure shall be formulated for the application
and getting the certificate by the means of Lab Testing. The appropriate lab set up
or accreditation of domestic or international lab options and modalities is to be
clearly defined in the type approval procedure. The completed application form
shall be accompanied by the different specified documents and sample.

4.3 Labeling Requirement
Labeling is very important in Type Approval of a product. For identification of
the equipment, equipment shall bear a clear, permanent and easily visible type
plate or other equivalent contiguous type labeling with the relevant information
such as
- Name of manufacturer or an authorized company responsible for importing
- Equipment Type or brand and/or model
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Fig. Conceptual Framework showing different aspects of fixation of standards
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4.4 Requirement of New Type Approval Certificate
When type approved equipment is modified and, as a result, modifications might
influence/change the conformity to the requirements, a new separate approval is required.
NTA shall have to define the terms for reapprove of the product in case of changes in
technicalities as a responsibility of the equipment importer/manufacturer/authorized
representative.

4.5 Terms and Conditions for Granting Approval
It is necessary to define different terms and conditions while doing the Type Approval.
Safety of life, QoS, national security, Genuine IMEI, Warranty/Guaranty etc are issues to
be considered as terms and conditions.

4.6 Different Issues Regarding Type Approval by Lab Testing Method
It is necessary to take into account different issues in Type approval by Lab Testing
Method. The different issues regarding the set up of testing laboratory are pinpointed
hereunder:


Radio Communication Standards



Electromagnetic Compatibility Standards



Safety Standards



SAR Measurement Method standard



Interoperability, regional /global harmonization



QoS, safety of consumers and general public, interference-free operations,
national security concerns, quality of after sales services and any other applicable
criteria (deemed necessary by NTA).

24

25

CHAPTER 5
Key Parameters to be tested and Analysed in the Lab
NTA has to take into account the different attributes and parameters of the CPEs in Type
Approval of the devices. The key parameters to be tested and analyzed during the type
approval of the radio customer premises equipment are described briefly hereunder:

5.1 Specific Absorption Rate (SAR)
SAR is a measured of the rate of electromagnetic energy absorbed by the body when
exposed to a radio frequency electromagnetic field. However SAR is also refers to the
absorption of other forms of energy by tissue including ultrasound. Here it is focused
about the electromagnetic energy absorption by the human body when it is exposed to the
hand held mobile phone.

It is defined as the rate of RF (Radio Frequency) energy absorbed per unit mass of tissue
in the body and has units of joules per second per kilogram (J/s/kg) or watts per kilogram
(W/kg). This parameter is used as a primary indicator of RF - energy absorbed in the
body when quantifying the biological effects and thus defining the basic exposure limits.
At frequencies between 100 kHz and 10 GHz, SAR limits take precedence over field
strength and power density limits and shall not be exceeded. When carrying out
compliance evaluation, the SAR should be determined for cases where exposures take
place at a distance of 20 cm or less from the source. The SAR in a biological body
exposed to a RF field depends on a number of factors including tissue geometry and
dielectric properties and the orientation of the object relative to the source. Since the RF
energy induced in the body is scattered and absorbed at various interfaces, the internal
field and hence the SAR distribution is non - uniform.
The SAR measurements are carried out by scanning the tissue medium along the
interior of a phantom with a robotically- controlled miniature E-field probe. Once the
region of highest SAR is identified, algorithms are used to average over the prescribed
volume to determine the peak spatial average. Different shaped phantoms and tissue
mediums simulate the exposed part of the body for head and body worn equipment.
This fully automatic measurement system is approved by all national certification
26

authorities. Features of DASY 5 are: 3-dimensional readouts with coloured zone
indication, automatic calibration routines, peak detection and peak spatial-average SAR
evaluation are detailed monitored and reported in the test documentation.
Different phantoms and tissue mediums enable the lab to SAR tests for radio base
stations, fixed terminal stations for wireless communication systems and related antennas
according to all major RF exposure standards.
While calculating SAR, it is averaged either over the whole body or over a small sample
volume (typically 1 gram or 10 gram of tissue.)
The mathematical expression for the calculation of SAR is expressed by the equation:

Where
is the sample Electrical Conductivity
E is the RMS Electric Field
is the Sample Density
r is the distance
The specific absorption rate is the measure of energy absorption rate by the body in the
electric field of frequency range 100 KHz to 10 GHz, here the power absorbed from the
mobile phones. SAR values depend on the geometry of the body that is exposed to the RF
energy and the exact location. The SAR value is then measured at the location that has
the highest absorption rate in the entire head, which in the case of a mobile phone is often
as close to the phone's antenna as possible.
NTA has to define the maximum allowable threshold limit of the SAR value of the radio
customer premises to regulate such devices not to cause the health hazard to the users. It
is necessary to take into account the international standard and practices regarding the
maximum allowable SAR limit of the radio customer premises equipment such as mobile
terminals. It is necessary to test the SAR value of the radio customer premises equipment
in order to reduce the possible health hazard from the devices to the users. It is necessary
to test the SAR value of the mobile handset in the frequency band of operation. For
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example it is necessary to test the SAR value of the mobile handset in the frequency band
of operation such as 800 MHz, 900 MHz, 1800 MHz, 2100 MHz band.
The different standards relating to SAR is mentioned hereunder:
European Union:
EN
Product standard to demonstrate the compliance of mobile phones
50360:2001

with the basic restrictions related to human exposure to
electromagnetic fields (300 MHz - 3 GHz)

EN

Human exposure to radio frequency fields from hand-held and body-

62209-

mounted wireless communication devices - Human models,

1:2006

instrumentation, and procedures -- Part 1: Procedure to determine the
specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)

EN

Assessment of electronic and electrical equipment related to human

62311:2008

exposure restrictions for electromagnetic fields (0 Hz - 300 GHz)

EN
50364:2001

Limitation of human exposure to electromagnetic fields from devices
operating in the frequency range 0 Hz to 10 GHz, used in Electronic
Article Surveillance (EAS), Radio Frequency Identification (RFID)
and similar applications

EN

Generic standard to demonstrate the compliance of low power

50371:2002

electronic and electrical apparatus with the basic restriction related to
human exposure to electromagnetic field (10 MHz - 300 GHz) General Public

EN

Product standard to demonstrate the compliance of radio base stations

50385:2002

and fixed terminal stations for wireless telecommunication systems
with the basic restrictions or the reference levels related to human
exposure to radio frequency electromagnetic fields (110 MHz - 40
GHz) - Occupational

EN

Product standard to demonstrate the compliance of radio base stations

50385:2002

and fixed terminal stations for wireless telecommunication systems
with the basic restrictions or the reference levels related to human
exposure to radio frequency electromagnetic fields (110 MHz - 40
GHz) - General public

FCC-USA: 47CFR 2.1091 and 2.1093
FCC OET Bulletin 65, Supplement C (portable transmitting devices)
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IEEE
1528:200X

Recommended Practice for determining the peak Spatial - Average
Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques

IC-Canada:
Health Canada's Safety Code 6
RSS-102
Issue 2

Radio Frequency Exposure Compliance of Radio communication
Apparatus (All Frequency Bands)

Australia:
Radio communications (Electromagnetic Radiation - Human Exposure) Standard 2003
RPS No. 3

Radiation Protection Standard
Maximum Exposure Levels to Radio frequency Fields - 3 kHz to 300
GHz

International:
IEC
Human exposure to radio frequency fields from hand-held and body62209
mounted wireless communication devices - Human models, instrumentation,
and procedure

5.1.1 SAR Exposure Limit
The table given below presents a synopsis of the limits from the guidelines for limiting
exposure to time varying electric, magnetic and electromagnetic field (up to 300 GHz)
published by the International Commission on Non-Ionizing Radiation Protection
(ICNIRP) which presents basic limits (SAR and current density) and reference levels for
the fields

29

Type of
exposure

Occupational

Frequency range

Current density for Whole body
Localized SAR (head Localized SAR
head and trunk
average
and trunk) (W/kg)
(limbs) (W/kg)
(mA/m²) (rms)
SAR (W/kg)

Up to 1 Hz

40

1-4 Hz

40/f

4 Hz-1 kHz

10

1-100 kHz

f/100

100 kHz-10 MHz

f/100

10 MHz-10 GHz
Up to 1 Hz

8

1-4 Hz

8/f

4 Hz-1 kHz
General Public
1-100 kHz
100 kHz-10 MHz

0.4

10

20

0.4

10

20

0.08

2

4

0.08

2

4

2
f/500
f/500

10 MHz-10 GHz
Note 1:

f is the Frequency in Hertz

Note2:

Because of Electrical inhomogenity of the body current densities should be averaged over a
cross section of 1 sq cd perpendicular to current direction

Note3:

All SAR values are to be averaged over a any 6-minutes period

Note4:

The localized SAR averaging mass is any 10 gm contiguous tissues; the maximum SAR so
obtained should be the values used for estimation exposure.

Source: ITU-T Rec. K.52 (12/2004)

5.2 Electromagnetic Compatibility (EMC)
EMC is the branch of electrical sciences, which studies the unintentional generation propagation,
and reception of electromagnetic energy with reference to the unwanted effects EMI that such
energy may induce. EMC aims to ensure that equipment items or systems will not interfere with
or prevent each other's correct operation through spurious emission and absorption of EMI. EMC
is sometimes referred to as EMI Control, and in practice EMC and EMI are frequently referred to
as a combined term "EMC/EMI".
While electromagnetic interference (EMI) is a phenomenon - the radiation emitted and its effects
- electromagnetic compatibility (EMC) is an equipment characteristic or property - to not behave
unacceptably in the EMI environment. EMC ensures the correct operation, in the same
electromagnetic environment, of different equipment items, which use or respond to
electromagnetic phenomena, and the avoidance of any interference effects. Another way of
saying this is that EMC is the control of EMI so that unwanted effects are prevented.
EMC divides into a number of issues: EMI is the radiation emitted and its effects on the victim.
Emission is the unwanted generation of electromagnetic energy by some emitter or source.
30

Susceptibility or Immunity is the ability of the receptor or victim equipment to operate correctly
in the presence of electromagnetic disturbances. Susceptibility and immunity are opposites equipment, which has high susceptibility, has low immunity, and vice versa. Coupling is the
mechanisms by which EMI is able to travel from source to victim. Besides understanding the
phenomena in themselves, EMC also addresses the countermeasures, such as control regimes,
design and measurement, which should be taken in order to prevent emissions from causing any
adverse effect.

5.3 Safety
The safety issue is very sensitive issue to be taken into account while determining or approving
the standard of the equipment. In case of radio telecommunications equipment it is very essential
to evaluate the battery parameters. The most common type of battery found in today’s cell
phones and low power CPE devices are Lithium-ion (Li-Ion) batteries. These batteries have a lot
of energy in a small package – enabling longer battery life and more robust devices. Li-Ion
batteries are different then typical alkaline batteries, which are found in our CPE devices. While
it is highly unusual, there have been reports of overheating, fire, and ruptures in connection with
the use of Li-Ion batteries. Therefore, consumers should be aware that Li-Ion batteries could
react differently to a variety of pressures and impacts and need to be treated with care. Similarly
the charger of such battery has to be given due care. The capacity of the charger to maintain the
suitable temperatures when the devices are removed and charger is left on. NTA has to take into
account the safety of battery of the products. In case of mobile products, the talk time is very
important to be taken into account.

5.4 RF Testing
The performance of RF devices can be tested as its ability to pull in a weak signal and thus retain
a connection to the network (both when idling and when involved in voice call or data
transmission). This trait can be termed as the RF Sensitivity of the devices. This trait can be
related while testing the performance of the device during the process of handoff. NTA has to
test the device in different band of operation. The maximum transmitter power and/or EIRP have
to be taken into account in the RF testing. It is also necessary to consider the RF sensitivity of the
mobile terminals.
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CHAPTER 6
Potential Assesment of the Test Lab in Nepal
This chapter deals with the study of the existing possible available electronic and
communication laboratories in Nepal. This was performed based upon the information
collection from the related possible universities and colleges. The available resources,
facilities and their capacity were assessed during the study/assignment period.

6.1 Existing Testing Lab in Nepal and their Capacity
The research & Development for industrial development in the sector of Electronic and
Communication in Nepal is quite poor.

There is no manufacturing of electronics and

communication products in Nepal. So there is no device and equipment testing lab from
the industrial prospects. However colleges and universities have electronics and
communication testing labs for the academic propose. These laboratories are being used
to

carry

out

various

experiments

related

with

Wireless

Communications,

Electromagnetic, Propagation and Antennas, Microwave and Radio Frequencies. The
facilities available with them are also being used to measure various RF parameters
according to the requirement of degree of Electronics and Communication Engineering.

Following academic Institutions have been visited during the assignment of the
consultancy service by our Expert Team. Based on the observation and discussion with
the representative of the lab/college certain conclusions were derived based on the
analysis on the findings which is presented hereunder.

1. Pulchowk Campus, Department of Electronics and Communication and Computer
Engineering, Institute of Engineering, Tribhuvan University, Lalitpur
2. Department of Electrical and Electronics, School of Engineering, Kathmandu
University, Dhulikhel
3. Department of Electronics and Communication, Nepal Engineering College,
Pokhara University, Bhaktapur

32

6.2 Institute of Engineering, Pulchowk
In 1972, the Nepal Engineering Institute at Pulchowk and the Technical Training Institute
at Thapathali were brought together under the umbrella of the Tribhuvan University to
constitute the Institute of Engineering and the Nepal Engineering Institute and the
Technical Training Institute were renamed as Pulchowk Campus and Thapathali Campus
respectively.

Since then, the Institute of Engineering has expanded considerably. The technician
programs in Electrical, Electronics, Refrigeration/Air-conditioning Engineering were
started in the Pulchowk Campus, with the assistance from UNDP/ILO. The Architecture
Technician program was started by the IOE in its own effort. With the assistance of the
World Bank and UK, later, the existing technician level courses were strengthened and
Bachelor's Degree level course in Civil Engineering was started. Similarly, with the
assistance of the World Bank, the Swiss Government, and the Canadian Government,
Bachelor Degree level courses in the Electronics, Electrical, Mechanical engineering and
Architecture were started in the Pulchowk Campus. From academic year 1998/99 IOE
has started Bachelor's Degree program in Computer Engineering. In 1996 Pulchowk
Campus, with support from the Norwegian Government, has started M.Sc. Courses in
Urban Planning, Structural Engineering, Environmental Engineering and Water
Resources Engineering Pulchowk Campus has also started M.Sc. courses in Renewable
energy and Geothermal Engineering, Information and communication and Power systems
Engineering effective from December, 2001. The diploma level programs at the
Pulchowk Campus have been transferred to other three IOE campuses.

The Thapathali Campus is presently offering three-year Diploma level courses in
Mechanical, Automobile, Civil Engineering and Architecture.
The Eastern Region Campus in Dharan, which began operating from 1984, was built with
the financial assistance from Asian Development Bank and the technical assistance from
the UK. This campus initially offered courses at the trade and technician levels. Now, it is
offering Diploma level courses in the Civil, Electrical, Mechanical and Refrigeration/Airconditioning Engineering. From academic year 2000/2001 Bachelor's Degree program in
Agricultural Engineering has been started.
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The Western Region Campus in Pokhara of IOE became operational from 1987, with the
assistance from the World Bank and UNDP/ILO. Initially various trades and technician
courses were offered at this campus. At present, it is offering Diploma level courses in
the Civil, Electrical, Electronics, Automobile and Mechanical Engineering. From
academic year 1999/2000 Bachelor's Degree program in Civil Engineering has been
started.

Some Snaps of the lab of the IOE Pulchowk Campus is shown below:
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6.3 School of Engineering, Kathmandu University, Dhulikhel
Kathmandu University is an autonomous, not-for-profit, non - government institution
dedicated to maintain high standards of academic excellence. It is committed to develop
leaders

in

professional

areas

through

quality

education.

It is located in a mountainous landscape in Dhulikhel Municipality about 30 kilometers
east of Kathmandu having round-the-year pleasant climate and panoramic Himalayan
Views. Now, it has been able to create a built up space of 46,846 square meters. Within a
period of 21 years, KU has built not only reasonable infrastructure, but also established a
track record of academic excellence. At present, the University offers various
undergraduate, graduate and postgraduate programs in science, engineering, medicine,
management, education, arts, pharmacy, environment, music, human & natural resources,
information technology and biotechnology, through School of Science, School of
Management, School of Engineering, School of Medical Sciences, School of Education
and School of Arts. In addition to 3695 students studying in its constituent campuses
7500

students

are

in

its

affiliated

colleges.

The staff strength at KU is 458 for teaching and 725 for nonteaching (Including
Paramedical staff). Quality control is strictly followed in all programs of the university.
In addition, to continually enhance the educational standard, KU has been successfully
collaborating with more than fifty universities and institutions of international repute for
faculty and students exchange programs, credit transfer and joint research work and
exchange information. This has helped KU to establish itself well in the world
community.

The following Academic courses are offered under the school of Engineering in KU.

School of Enginering
Undergradute:


BE (Civil Engineering)



BE (Computer Engineering)
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BE (Mechanical Engineering)



BE in Electrical & Electronics Engineering ( Power & Control)



BE in Electrical & Electronics Engineering ( Communciation)



BE ( Geomatics Engineering)

Graduate:


Master of Engieering in Electrical Power Engineering



Master of Engineering in Communication Engineering



MS by Research in Communication Engineering



Master of Engieering in Mechanical Engineering



Master of Engineering in Computer Engineering



Master of Technology in IT (M. Tech in IT)

PhD:
PhD (Engineering) (December), Mechanical

There are following Departments and programs running under the school of Engineering:

Department of Computer Science and Engineering

Department of Computer Science and Engineering runs under the School of Engineering
of Kathmandu University. The Department offers bachelors and masters degree programs
in Computer Science and Engineering fields.

Department of Electrical and Electronics Engineering
The Department of Electrical & Electronics Engineering, established in 1994, is one of
the oldest engineering departments of Kathmandu University. It has the accumulated
experiences and physical resources of 10 years for providing quality engineering
education and performing applied engineering research.

The Department of Mechanical Engineering
The Department of Mechanical Engineering located at the University Campus; Dhulikhel
is one of the oldest programs at the University and the first of its kind in the Republic of
Nepal. Since its inception, the department has continuously striven to accomplish the
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mission of the University, which is to provide quality education for leadership
development.

Department of Civil & Geomatics Engineering
Civil Engineering Program is a professional engineering discipline that deals with the
design, construction and maintenance of the physical and naturally built environment,
including works such as bridges, roads, canals, dams and buildings. Civil engineering is
the oldest engineering discipline after military engineering, and it was defined to
distinguish non-military engineering from military engineering.

Geomatics Engineering program
Geomatics Engineering program provides training in the collection, analysis, storage,
distribution and application of spatial or three-dimensional data used in land
development. It is is a modern discipline, which integrates acquisition, modeling,
analysis, and management of spatially referenced data, i.e. data identified according to
their locations.

Some snapshots of the KU Lab are shown below:
38

39

6.4 Nepal Engineering College, Bhaktapur
Nepal Engineering College, popularly known as NEC, was established in 1994 as a
nonprofit institution under private sector initiative. The foundation of NEC was laid by a
group of visionary Nepalese professionals and academicians who realized the need of an
institution serving the educational needs of the country in the areas of engineering and
technology for accelerated economic growth, reaching a wider section of Nepalese
students and making the quality technical education accessible and affordable to the
masses. This pioneering example set by NEC led to the establishment of a number of
engineering colleges in the country in the private sector in later years. nec is committed to
retaining its long earned reputation of ‘an institution with concerns for quality education
and academic freedom’, again an example set for others to follow. Since inception, NEC
has been constantly engaged in designing, upgrading and standardizing the academic
curricula and offering Bachelor and Masters level courses in engineering, technology and
allied disciplines. NEC intends to continue with this initiative, offering more innovative
and applied courses in the established and emerging areas in the days to come. Initiated
with limited physical and instructional resources, NEC has now grown to an institution
with its learning resources comparable to any institution of repute in the country and in
the region. The physical infrastructure and instructional resources, built on 210 ropanies
(10.69 ha) of land in Changunarayan VDC in Bhaktapur, provides the ambience of nature
and ideal learning environment. Currently, nec offers Bachelor level courses in Civil
Engineering, Electronics and Communication Engineering, Computer Engineering,
Electrical and Electronics Engineering, Civil and Rural Engineering and Civil
Engineering for Diploma Holders leading to B. E. (Bachelor of Engineering) degree,
Bachelor Level course in Architecture leading to B. Arch. (Bachelor of Architecture)
degree, and

Postgraduate courses leading to Master of Science (M. Sc.) degree in Construction
Management (CM), Natural Resources Management (NRM), Interdisciplinary Water

Resources Management (IWRM) and Transportation Engineering and Management
(TEAM). All the Postgraduate courses are organized at nec center for Postgraduate
studies (NEC -CPS) located at Kumari Club, Balkhu, Kathmandu.
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nec started Bachelor program in Electronics and Communication Engineering beginning
acamedic year of 1999. The objective of the program is to train the students with needed
competence in design, testing and application of electronic devices and their applications
in arrays of households’, industrial and communication applications.
Realizing the ever growing need of Computer Engineers within the country, and also
rapidly growing employment prospects abroad, NEC started Bachelor program in
Computer Engineering beginning the academic year of 1999. The program uniquely
combines the broad knowledge of programming and electronics with the specialist skills
in software and hardware interfacing.
Realizing the need of such manpower, NEC started Bachelor program in Electrical and
Electronics Engineering beginning 2006. The graduates are expected to avail career
opportunities in the agencies concerned with generation, transmission and distribution of
electricity, alternative/renewable energy, communication, manufacturing and service
sectors.

The scenario of the Lab of the possible Engineering Collegues is shown in the table
mentioned hereunder :

SN Name

Laboratory Capacity

Interest About Testing of RF
CPEs

1

2

Pulchowk

Campus,
Faculty Resources:
Phd Faculties: 9 FT, 2 PT
Department
of
Masters: 24 FT, 5 PT
Electronics
and
BE
: 4 FT, 18 PT
Communication
and

They are interested to upgrade

Computer Enginering,Relevant Equipments
Pulse Generator: 12
Oscillascope: 20
Precision Circuit Analyzer: 2
Function Generator: 8
Spectrum Analyzer: 6
RF Network Analyzer: 4
Anechoic Chamber: 1

upgrade.

Kathmandu University,
Faculties Resources
PhD Faculties: 2 PT
School of Engineering,
Masters: 20 FT
BE: 5 FT
Department
of

They are interested to upgrade

their RF laboratory for the
testing purpose of RF CPEs.
However they need the grant to

the laboratory for the testing
purpose of RF CPEs in case of
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Electronics
Communication

Pulse Generator: 7
and
Oscillascope: 15
Function Generator: 8
Spectrum Analyzer: 2
RF Network Analyzer: 2

any external support. However it
was informed that they could
provide

the

test

Report.

However they are reluctant to
provide

the

Type

Approval

Certifiacte in this regards.
3

Nepal

Engineering
As there is no separate subject of
Once they set up the RF

College, Department of
Radio Frequency in their syllabus,laboratory they are interested to
Electronics
Communication

and
they donot have the RF lab.
upgrade it for the RF CPEs
However they are in the state totesting purpose.
set up the RF lab because of
syallbus

modification

in

near

future.
Note FT: Full Time PT: Part Time

From the available information it can be concluded that the testing facilities available
with the academic institutions are prominently for the academic objectives. These
existing facilities will be insufficient for the testing and verifications of the commercial
equipments.
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CHAPTER 7

International Practices about Type Approval

7.1 Type Approval Procedures adopted in different countries
7.1.1 United State of America
Equipment Authorization Procedures of FCC includes the followings:





Verification
Declaration of Conformity (DOC)
Certification
Telecommunications Certification Body (TCB)

Verification
Verification is a procedure where the manufacturer makes measurements or takes the
necessary steps to ensure that the equipment complies with the appropriate technical
standards. Submittal of a sample unit or representative data to the Commission
demonstrating compliance is not required unless specifically requested by the
Commission pursuant to Section 2.957.
Examples of devices subject to Verification include, but are not limited to Industrial,
Scientific and Medical (ISM) equipment; business Class A computer equipment; TV and
FM receivers. Devices subject only to Verification shall be uniquely identified.

Declaration of Confirmity
A Declaration of Conformity is a procedure where the responsible party as defined in
Section 2.909, makes measurements or takes other necessary steps to ensure that the
equipment complies with the appropriate technical standards. Submittal of a sample unit
or representative data to the Commission demonstrating compliance is not required
unless specifically requested pursuant to Section 2.1076.
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Examples of devices subject to DoC include, but are not limited to Class B personal
computers and peripherals; CB receivers; super-regenerative receivers; TV interface
devices. Devices subject to DoC shall be uniquely identified.
Devices must be tested by a test laboratory accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP); the American Association of Laboratory
Accreditation (A2LA); or an accredited laboratory designated by the Commission under
the terms of a negotiated Mutual Recognition Agreement (MRA).
Certification
Certification is an equipment authorization issued by the Commission or by a designated
Telecommunications Certification Body (TCB) based on representations and test data
submitted by the applicant. Examples of devices subject to Certification which must be
submitted to the Commission include, but are not limited to Ultra Wideband; Software
Defined Radio; new technology.
Examples of devices subject to Certification which must be submitted to a TCB are
Computers and Computer Peripherals. Examples of devices subject to Certification which
may be submitted to either the Commission or to a TCB include, but are not limited to
cell phones; RF Light; Microwave Oven; RC Transmitters; Family Radio; Telemetry
Transmitters; Wireless Phones; Walkie Talkies.

Telecommunication Certification Body
The Commission may designate a Telecommunications Certification Body (TCB) to
approve equipment under the Certification procedure based on an application with all the
specified information. The TCB shall process the application to determine whether the
product meets the Commission's requirements and shall issue a written grant of
equipment authorization. The grant shall identify the TCB and the source of authority for
issuing it.
Examples of devices subject to Certification which may be submitted to either the
Commission or to a TCB include, but are not limited to cell phones; RF Light;
Microwave Oven; RC Transmitters; Family Radio; Telemetry Transmitters; Wireless
Phones; Walkie Talkies.
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The different TCB Designating Authority of FCC Office of Engineering & Technology
is mentioned hereunder:
FCC Office of Engineering & Technology Active TCB
Designating Authority (TDA) List
TCB Designating Authority
Country
Bundesministerium fuer Verkehr, Innovation und Technologies
Austria
Industry Canada
Canada
Czech Office for Standards, Metrology and Testing
Czech
Republic
Federal Ministry of Economics and Technology
Germany
National Telecom Agency
Denmark
Ministere de l'Economie, des Finances et de l'Industrie (DiGTIP)
France
Office of the Communications Authority
Hong Kong
Department of Public Enterprise
Ireland
Ministero delle Comunicazioni DG RQS
Italy
Ministry of Internal Affairs and Communications (MIC)
Japan
Radiocommunications Agency of the Ministry of Transports, Public WorksNetherlands
and Water Mgmt.
Swedish Board for Accreditation & Conformity Assessment
Sweden
Infocomm Development Authority of Singapore
Singapore
Department for Business, Innovation and Skills (BIS) Environmental and United
Technical Regulation Directorate
Kingdom
National Institute of Standards and Technology
United States

Active Test Firm Accrediting Bodies (TFAB)
Name
American Association for Laboratory Accreditation
National Voluntary Laboratory Accreditation Program
Industry Canada
Bureau of Standards, Metrology and Inspection
National Communications Commission
Radio Research Agency
Infocomm Development Authority of Singapore
Bundesministerium fuer Wirtschaft und Arbeit
Ministere des Affaires Economiques - Administration de l'Energie

Country
United States
United States
Canada
Taiwan
Taiwan
South Korea
Singapore
Austria
Belgium

National IT and Telecom Agency
Ministry of Trade and Industry
Ministere de l'Economie, des Finances et de l'Industrie
Bundesministerium fuer Wirtschaft und Arbeit (BMWA)
Ministry of Transport and Communications, Directorate General of
Communications
Commission for Communications Regulation
Ministero delle Comunicazioni

Denmark
Finland
France
Germany
Greece
Ireland
Italy
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Service de l'Energie de l'Etat
Luxembourg
Radiocommunications Agency Netherlands
Netherlands
Autoridade Nacional de Comunicacoes (ANACOM)
Portugal
Ministerio de Industria, Turismo e Comercio, Direccion General de Spain
Politica Tecnologica
Swedish Nationl Electrical Safety Board
Sweden
Department for Business, Innovation and Skills (BIS) EnvironmentalUnited Kingdom
and Technical Regulation Directorate
Office of the Communications Authority (OFCA)
Hong Kong
Australian Communications and Media Authority
Australia
Ministry of the Economy
Slovenia
Ministry of Internal Affairs and Communications (MIC)
Japan
FCC Test TFAB
United States
Czech Office for Standards, Metrology, and Testing
Czech Republic
ANSI-ASQ National Accreditation Board/ACLASS
United States

7.1.2 QATAR
Quatar has revised and published its new document on TYPE APPROVAL
GUIDELINES For Radio Equipment and Telecommunications Terminal Equipment
(RTTE) in 09 January 2011. The Supreme Council of Information & Communication
Technology “ictQATAR” is the sole executive body for type approval in Qatar. Local
and International Manufacturers, Authorized Importers, Licensed Operators and Persons
(individuals or companies) in Qatar wishing to import RTTE for their own use (i.e. not
for marketing/commercial purposes) could request for Type Approval.. Internationally
recognized standards are used as the basis for the Type Approval process. Type Approval
can be process by applying Application either physically or electronically in two ways.

There is two type of type approval process in QATAR for the case of Radio
Telecommunication and Terminal Equipment (RTTE):
o Simplified Type Approval and
o Standard Type Approval.

Both of them can be applied by Local and International Manufacturers, Authorized
Importers, Licensed Operators, Persons (individuals or companies). The simplified Type
Approval process is prescribed for those RTTE which already obtained suitable evidence
either from a National Regulatory Authority (NRA) of QATAR or a Conformity
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Assessment Body (CAB) which are authorized by NRA of QATAR where as the
Standard Type Approval method is suggested for the fresh RTTE which didn’t have any
suitable evidences from NRA previously. While applying with simplified type approval
the documents needed to essential for the submission are Prescribed Application Form, a
duly signed and dated Certificate of Compliance certifying that the equipment complies
with the appropriate standards authorized by NRA and proof of the payment of the
application fee. In this case each equipment should have separate application form. In
standard Type Approval Process two sample RTTE should also be submitted. As in
simplified process the standard type approval also ask for separate application form for
each equipment.

Type Approval process in Qatar is based on the collection of a Technical supporting
document demonstrating compliance of the RTTE with the required ISO/IEC standards
and all suitable test reports acridities by recognized test laboratories by ictQATAR.

Following documents shall be submitted for type approval:
o A Declaration of Conformity (DoC) is a document issued by the manufacturer of
the RTTE on company letterhead or stationery, signed by an authorized
representative of that company, confirming that the RTTE complies with relevant
standards (telecoms and radio, health and safety, EMC)
o A more detailed description of the Declaration of Conformity is provided
o Technical/operational documentation of the RTTE including a brief explanation
describing how the RTTE is intended to be used and any information related to
the installation of the RTTE and relevant to compliance
o Identification of any communications networks and/or any radio interfaces
(antennas or connection points for antennas) concerned, along with any
intentional radio spectrum usage
o Where software or firmware may affect compliance of any network interface or
have an effect on radio frequency emissions, it should be explicitly referenced and
any user configurable options explained
o If the equipment is an interface card or module for installation in host equipment,
the description must give sufficient information for compatible hosts to be
determined
o Circuit diagrams, PCB layouts, parts lists and other design and construction
information for those parts of the RTTE which have a direct impact on
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compliance with the technical requirements, including but not limited to all
network or radio interface circuits (antennas or connection points for antennas),
power supplies and ports for connecting other equipment which communicates via
or interacts with those interfaces. Circuit elements need only to be shown in
sufficient detail so that they are understood as regards compliance issues
o Photographs or illustrations showing external features and internal layout. These
should be in sufficient detail to permit reliable visual identification of the RTTE
concerned
o Test reports issued by accredited Testing Laboratories recognized by ictQATAR
(see Annex 2) demonstrating that the RTTE complies with the standards adopted
in Qatar with respect to:
•

Effective use of radio frequency spectrum for radio communication equipment

•

Interconnection with Public Telecommunication Networks (in case the
equipment is to be interconnected with PTNs)

•

The protection of the health and the safety of the user

•

Electromagnetic Compatibility

o The name and address of any accredited Testing Laboratory involved (e.g. testing
or calibration laboratory, inspection body, certification body) recognized by
ictQATAR
o Reference to the existence of associated supporting documentation such as that
described in the relevant ISO/IEC standard.


The fees for type approval are:
•

Simplified Type Approval Process: QR 500 per each new RTTE model

•

Standard Type Approval Process: QR 1000 per each new RTTE model

(a) All Type Approved RTTE must have a legible label permanently affixed to the
outside of such equipment, bearing:

i. The corresponding marking from the country or region where the

original

Type Approval had been obtained14 in the event that the RTTE in question
has been approved according to the Simplified Type Approval process.
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ii. The label approved by ictQATAR through the Guidelines in the event where
the RTTE in question has been approved according to the Standard Type
Approval process.

(b) Any other marking may be affixed to the RTTE provided that the visibility and
legibility of the prescribed marking (per paragraph (a) and (b) above) is not
thereby reduced.

(c) Where it is shown that a label permanently affixed to the outside of the RTTE is
not desirable or is not feasible, an alternative method of displaying the required
label may be used if approved by ictQATAR in writing. The proposed alternative
method of labeling and the justification for its use must accompany

(d) The label may also be affixed on the packaging and/or in the user manual, but it is
not mandatory in these places, unless for reasons of size or other design features
the RTTE itself cannot be marked in these cases the applicant must include the
label in the user documentation accompanying the RTTE before it is displayed or
offered for sale.

(e) The label must be affixed before the RTTE is made available on the Qatari
market.

(f) The label shall be affixed under the responsibility of the manufacturer, his
authorized representative in Qatar, or the party responsible for placing the RTTE
on the Qatari market.

(g) The responsible party shall be guilty of an offence if he or she fails to comply
with these requirements.

(h) ictQATAR reserves the right to take appropriate action against the responsible
party who has affixed a marking found not to be in conformity with these
requirements.


The Type Approval for any particular RTTE is granted with an unlimited period
of time provided no modifications have been made to the approved RTTE.
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It does not have its own Testing Laboratories in the country. For the purpose of
type approval it has recognized various accredited testing laboratories of the
world shown in Annex.1. The number of country wise accredited testing
laboratories recognized by the icT QATAR is mentioned in table hereunder.

S.N.

Country

No. of Lab S.N.

Country

No. of Lab

1

United States

74

2

Austria

1

3

Belgium

1

4

Canada

6

5

China

1

6

Finland

2

7

France

9

8

Germany

8

9

Hong Kong

1

10

Ireland

2

11

Italy

2

12

Japan

24

13

Netherlands

3

14

Singapore

1

15

South Korea

18

16

Spain

7

17

Sweden

1

18

Taiwan

13

19

United Kingdom

12

7.1.3 INDIA
Type approval is an approval given to a Telecom Product or network which will be
interfaced with Indian Telecom network for which an approved TEC Generic
Requirements (GR) is available. Type approval is given after evaluating the sample of
product for compliance to its GR. This certificate is technical compliance of product to
Generic Requirement indicated in Type Approval Certificate. The Approval shall be
granted after evaluating the product against all the clauses of the Generic Requirement
i.e. approval cannot be given to part of the specification clauses while leaving out the
rest. Separate Generic Requirements shall be available by TEC for each type of product.
Type Approval is granted to eligible applicants only. The documents required are given
in the check list for Type Approval.
Sample of Product

Sample of product submitted for approval should be complete in all respects and fully
equipped for its maximum capacity for testing. There should not be any need for add-on
units for testing the product.
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Eligibility for Type Approval

An applicant can be
a) Manufacturer(s) involved in the indigenous production of the equipment for which
TAC is sought. The process of manufacturing could be at any level of production - CKD
or SKD.
b) Traders (Fully Indian owned companies) importing the product from Foreign
manufacturers / sources.
c) Traders (Organizations established in Indiawith foreign equity of any level with the
objective of importing and selling the product in India).
d) Foreign companies having their wholly owned establishments in India for trading
activities.
Any Indian manufacturer, Authorized trader/dealer of a foreign manufactured equipment
licensed service operator or local office of a foreign telecom equipment manufacturer
having permission from Reserve Bank of India (RBI) for import and sell of their
Principals product is eligible for seeking approval for an equipment for

which an

approved TEC Generic requirement exists.
The Applicant shall approach the TEC for approval for his product against payment of
prescribed tariff applicable for the Generic requirement. An approval granted to an
applicant is in his name and is for a particular model of product and for a particular
software version (wherever applicable) and under production at the stated site. The
product must be actually under serial production at the claimed manufacturer’s site under
manufacturer’s model No and serial No.
The indigenous manufacture could be at any stage of integration/ value addition of the
product i.e. CKD, SKD etc. For indigenous products the applicant must be the
manufacturer.
If the firm is manufacturing the same product under different brand names for different
dealers, he is required to apply separately for each brand of product. Interface Type
granted to a trader is also in his name and is for a particular model of product
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manufactured by a particular manufacturing source. The trader is required to disclose the
source of manufacture of the product. In the case of a foreign manufactured model of a
product if it is being sold by more than one trader in India, each trader is required to
approach TEC separately for Type Approval of the product.
In case the trader or the manufacturer makes certain changes in the product amounting to
a modification of the product, it will be assumed to be a new model and shall have to be
given a separate model number. The manufacturer/trader shall be required to apply again
to TEC for certification of the product.
Check List for Type Approval
1.

Forwarding letter.

2. FORM ‘A’ (Duly signed by authorized signatory)
3. Parawise Compliance Report as per TEC “GR” & Test Results as per Test

Schedule.

4. Industrial License/SSI Registration/Certificate of Incorporation/RBI Permission to
open Branch Office, FIPB clearance applicable etc viz. Documentary proof of
company's registration india in the case of Ltd and Private Limited companies Import
and Export Code in the case Of Traders not registerd but imorting the product.

5. Foreign collaboration copy ( if applicable ) viz. MOU or Distributorship-agreement
{The term

of his agreement can be without any specific period of validity ( Open

ended) in which case the validity of the certificate can be considered up to 3 years i.e.
full period. In other cases, the validity shall be restricted to 3 years or the actual term of
the agreement which ever is less} a copy of authorization or MOU (Applicable if the
Test and repair facility is outsourced).
6. System specifications containing features and facilities.
7. Users' Operating Manual.
8. Complete supporting technical document for the product. The technical document
includes installation document, operation manual and, maintenance manual.
9. Old Certificate copy (for Renewal case/Change of Name or Address) and an
undertaking for no Hardware & Software changes (For Renewal case).
10. An Affidavit, attested by Notary Public for each product/model.
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11. Infrastructure Assessment for the product indigenously manufactured by the applicant
has to carried out by RTECs and for trader , Infrastructure assessment for the Test and
Repair facility for the product has to be carried out by RTECs.
12. In case of traders, authorization letter from the manufacturer appointing him as trader
for the product indicating the period of validity if fixed or open ended. MOU also
required to be submitted if available.
13. EMI /EMC test results and test certificates from authorized accredited lab as per TEC
GR if applicable.
14. Availability of Test Instruments and calibration certificates of those instruments need
to be submitted to TEC.
15. Each Page of the documents to be submitted should be stamped and signed by the
authorized signatory.

Checklist for Certificate of Approval
Certificate of approval is issued by TEC for the product for which the IR/GR does not exist with TEC and
is issued against applicant’s own specification and in particular cases viz. GSM Phones, 3G Modems,
Bluetooth Enabled wireless terminals against approved Standards of Standard Body.
Eligibility for Certificate of Approval

Any Indian manufacturer, Authorized trader/dealer of a foreign manufactured equipment
licensed service operator or local office of a foreign telecom equipment manufacturer or
Branch Office of a foreign manufactured product having permission from Reserve Bank
of India (RBI) for import and sell of their Principals product is eligible for seeking
approval .
Certificate of approval is an approval given to a Product notified by TEC against
applicants own specifications. At present for GSM Mobile Handsets and Bluetooth
enabled wireless terminals, Certificate of Approval is being given based on test
conducted by accredited labs. Examples of other requirements are given in‘Check List for
GSM Mobiles’. “Check List for Bluetooth enables wireless terminals’, “Check List for
products against applicant’s own specification’. TEC shall take up of cases for Certificate
of Approvals for GSM Mobile Phones & Blue ToothTerminals as per the following
documents to be made available by the vendors for certification purposes. No testing is
carried out for these products. However, an amount equivalent to CATEGORY II is to be
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charged as Test fees from the vendors. The Application in FORM ‘A’ along with the
following documents is as below:
(i) (GSM Mobile Phones (voice as well as 3 G Modems)

1. All GSM MobileHandsets/Blue Tooth Terminals to be offered to TEC shall have the
valid Full Type approval by International Accredited labs and shall have to submit
full test report and conformity report in English Language.
2. Original or certified technical documents giving detailed description of the equipment
and methods employed in the testing.

3. Certificate of Conformity.

4. A declaration from the manufacturer that the mobile equipment meets all the
applicable recommendations of GSM standards.

5. A declaration from the manufacturer that the adequate security measures have been
taken to protect the IMEI against duplication, unauthorized removal or change.
6. GPRS compatibility test reports against EN 301 419 if applicable.
7. Copy of GSM MOU Permanent Secretariat listing of internet updates in the website.

8. FIPB approval/Automatic Route clearance through Reserve Bank of Indiafor importing
/trading the product in India, if the manufacturer is from foreign origin.
9. Trade authorization letter from the original manufacturer appointing him as trader for
the product indicating the period of validity if fixed or open ended.
10. An Affidavit, attested by Notary Public for each product/model.
11. Original Model to be submitted to TEC for verification of the model. The model
number should be same as claimed by the applicant while applying & Type approval
certificate should bear the same model number.
12. TEC reserves the right to conduct further tests as and when COA has been granted.
13. Certificate of Approval (COA) Test Fee of Rs. Rs.35000/-.
14. All Documents shall be in the English Language only.
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15. Certificate of approval shall be issued to the Indian Representative of the Company
(If Imported) and the COA shall enclose the annexure to the COA listing the
standards against which the COA is approved.
(ii) Bluetooth Enabled Wireless Terminals

1. Certified test report from approved Bluetooth SIG lab/body or another approved body
has been submitted.
2. Certification of Conformity for Frequency bands and Channel arrangement,
Transmitter characteristics, Modulation characteristics, spurious emissions, and
receiver characteristics has been submitted.
3. Declaration from the manufacturer that adequate security measures have been taken to
protect Bluetooth Enabled Wireless Terminal against duplication, unauthorized
removal or change has been submitted.
4. List from the Bluetooth SIG regarding approval of Bluetooth Enabled Wireless
Terminal has been submitted.
5. A declaration from the manufacturer that Bluetooth Enabled Wireless Terminal meets
all Bluetooth SIG recommendations.
6. FIPB approval/Automatic Route clearance through Reserve Bank of India for
importing /trading the product in India, if the manufacturer is from foreign origin.
7. Trade authorization letter from the original manufacturer appointing him as trader for
the product indicating the period of validity if fixed or open ended.
8. Original Model to be submitted to TEC for verification of the model. The model
number should be same as claimed by the applicant while applying & Type approval
certificate should bear the same model number.
9. TEC reserves the right to conduct further tests as and when COA has been granted.
10. Certificate of Approval (COA) Test Fee of Rs. Rs.35000/-.
11. All Documents shall be in the English Language only.
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12. An Affidavit, attested by Notary Public for each product/model.
13. Certificate of approval shall be issued to the Indian Representative of the Company
(If Imported) and the COA shall enclose the annexure to the COA listing the
standards against which the COA is approved.

(iii) Equipment Against Applicant’s Own Specification
The check list is as below:
Documents to be submitted:
1. Forwarding letter.
2. Form "A" [available in website] (Duly signed by authorized signatory)
3. Para wise Compliance Report as per applicant’s own specification & Test Results as
per Test Schedule approved by “HQ” Group.
4. Industrial License/SSI Registration/Certificate of Incorporation/RBI Permission to
open Branch Office, FIPB clearance as applicable etc.
5. Foreign collaboration copy (if applicable)
6. System specifications containing features and facilities.
7. User’s Operating Manual.
8. Complete supporting technical document for the product. The technical documents
include installation document, operation manual, and maintenance manual.
9. An Affidavit, attested by Notary Public for each product/model.
10. In case of traders, authorization letter from the manufacturer appointing him as trader
for the product.
11. EMI/EMC test results and test certificates from authorized accredited lab as per TEC
IR, if applicable.
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12. Availability of Test Instruments and calibration certificates of those instruments need
to be submitted to TEC.
13. Each Page of the documents to be submitted should be stamped and signed by the
authorized signatory.
Test Fee for Various Approvals
Tariff for Different Categories
CATEGORY

TARIFF

l

Rs. 17,500/-

ll

Rs. 35,000/-

lll

Rs. 63,000/-

lV

Rs. 1,05,000/-

V

Rs. 1,40,000/-

Vl

Rs. 2,27,500/-

Vll

Rs. 3,50,000/-

Vlll

Rs. 5,25,000/-

lX

Rs. 10,50,000/-

X

Rs. 17,50,000/-

A flat Rate of Rs. 17500/- shall be charged for each Infrastructure Assessment to be
carried out by RTECs.
The administrative charge of Rs. 3500/- shall be levied for change of name/address etc. to
be incorporated in the revised certificate / loss of original certificates, refund of test fees
in case the applicant's product has not been tested by RTECs etc.
The regulatory agency of India has prescribed three major category of type approval
process. They are General Product Approval Scheme (GPA), Interface Approval Scheme
(IAP) and Equipment Registration Scheme (EQR). The applicant can be any one of
Original Equipment Manufacturer (OEM), Importers, Dealers, and Users etc.
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General Product approval scheme is mainly suggested for this type equipment Telephone
(Standard /Multi-Feature / Image /Data /Switching), Line Interface-Cordless Phone,
Telephone Ancillary, Autodialler, Auto Answering/Recording Set, Caller Identification
Equipment, Security Alarm System etc. Any Original Equipment Manufacturer (OEM),
Importers, Dealers, Users wishing to have this equipment should apply authority with the
Supplier Declaration of Conformity. The processing period for this is 7 days.

Another process that India has adapted is Interface Approval Scheme (IAP which is done
specifically for equipments like: ATM UNI Equipment, Private Automatic Branch
Exchange, Key Telephone Systems, Multi-Line System, Voice Messaging System, ISDN
Primary Rate Access Equipment, ISDN Basic Rate Access Equipment with built-in NT1,
ADSL Multimode (Full-rate & G.Lite) Modem, ISDN Basic Rate Access Equipment,
ISDN NT1 Equipment, Coin phone / Payphone, ADSL (Full-rate) Modem, ADSL
(G.Lite) Modem, Cable Modem, Public Radio communication Equipment, VHF/UHF
land Mobile Receiver, Amateur Radio Equipment, Digital Radio communication
Transceiver(GSM-2G,3G, CDMA etc), Low Power Devices ( ISM Bands or Approved
Shared Frequency Bands ) etc. These equipments have to be tested and approved by
Indian Government body or government assigned body (Domestic conformity
Assessment Body). The list of the documents to be submitted by the applicant for the
approval are: Sample Unit of Equipments, Complete Application Form, Manufacturers
Declaration Conformity (MDoC), Test Report of EMC, Electrical Safety, EMR and
Others where Applicable, Certification of Conformity along with copy of Application
Applied for Certification, Complete Specification Check List, Four color Photos with
proper resolution capturing, front, rear, side and product labeling showing trade and
product names, Set of Technical Documents, Fees Per model, Renewal Fees for another 5
years and Any Certificates issued. This will take 2 weeks for the decision.
Another type of type approval method that India adapted is Equipment Registration
Scheme (EQR), which is further divided into two cases i.e. Equipment Registration
Scheme (EQR): Mutual Recognition Equipment Registration (MER) and Equipment
Registration Scheme (EQR): Interfaced Approved Equipment Registration (IER). EQR
method is suggested for all type of equipment that are listed under IAP, that have been
tested by Conformity Assessment Bodies (CAB) and certified by Certification Bodies
(CB) of other country, which have been designated or recognized by government of
India. The documents to be submitted are Confirmity Certificate or type approval
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certificate, Required Fees, And all other documents as in IAP above. This process will
take 2 weeks to complete. Where as IER is suggestd for all types of equipments whose
type approval has been obtained from the government India (TEC) by the Original
Equipment manufacturer. The documents to be submitted for this application are TEC
type approval Certificates, Fees Per model, Suppliers or Importers or Dealers or OEM
Declaration of Confirmity. It will take 2 weeks to complete the process.
Mutual Recognition Agreement or Arrangements (MRAs)


Mutual Recognition Agreement or Arrangements (MRAs) is about mutual recogni
tion of conformity assessment procedures betweentwo countries.



MRAs eliminate the cost of retesting and recertification, and shorten time to
market for partnercountries’ manufacturers and exporters of telecommunication e
quipment.



MRA reduces technical barriers to trade in telecommunication equipment by allo
wingequipment to be tested in the exporting country and accepted in the importin
g country with minimal further regulatory action.

 Under the MRA,companies enjoy signficant cost saving from not having to restest
and recertify their equipments in the importing countrie.
There will be two phases in the MRA.
Phase I is the mutual acceptance of test reports.This means equipment that has been
tested by our MRA partners will not require retesting in MRA partner country.
Phase II is the mutual acceptance of equipment certification. This means equipment that
has been certified by our MRA partners can enter directly into Indian market without the
need for recertification. The same principle applies to export from India to MRA partners
.
Benefits from the MRAs


All manufactures and vendors of telecommunications equipment can take advanta
ge of the MRA. For example, if a vendor in India wans to export a new piece of
telecommunication equipment to

MRA partners’ country, he can have the

equiopment tested in India and export directly to MRA partners country without
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retesting. The same principle applies to import to India from MRA partners.


It provides an opportunity for

industry

and

telecommunications

regulatory

agencies in the region to explore opportunities for new business, for cost savings,
and for effiency gains through implementaiton of such an arrangement hence it
provides a siginificant step forward in trade liberalization.


Scope of Telecommunications Equipment that is Covered in the MRA .Generally,
the equipment scope may include network terminal attachment and other
equipment subjected to telecommunications regulations, including wire and
wireless equipment,which may or may not be connected to a Public Telecommuni
cations Network. For such equipment, the MRA covers electromagnetic compatibility ("EMC") and electrical safety aspects, as well as purely telecommunic
ations aspects of the conformity assessment requirements.

SAR Testing
Specific Absorption Rate (SAR) testing procedure is being finalized by Telecom
Engineering Centre (TEC). The SAR Test Laboratory is also being set up in TEC, Delhi,
for testing of revised SAR standards of mobile handsets imported/ manufactured in India.
Meantime, the test certificates from International accredited labs for revised SAR
standards adopted by India shall be accepted.
Scheme for Designating Domestic CABs & CBs
Telecom Engineering Centre (TEC) under the Department of Telecommunication (DoT)
designates domestic Conformity Assessment Bodies (CABs) and Certification Bodies
(CBs) for carrying out conformity assessment and certification of telecommunication
equipment in accordance with TEC’s technical specifications and standards. It also
designates domestic CABs and CBs for carrying out conformity assessment and
certification of telecommunication equipment in accordance with requirements of MRA
Partners. There are outlines of the process to be followed and details the conditions and
requirements to be fulfilled by the domestic CABs and CBs seeking designation to
perform conformity assessment and certification of telecom equipment which were
derived taking into account the ISO/IEC Guide 2: Standardization and related activities –
General vocabulary, ISO/IEC 17025:2005 General requirements for the competence of
testing and calibration laboratories and ISO/IEC Guide 65:1996 General requirements
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for bodies operating product certification systems.
Designating Authority
TEC is the Designating Authority (DA) for designating Conformity Assessment Bodies
(CABs) and Certification Bodies (CB) in India, for conformity assessment and
certification of telecommunication equipments against TEC’s technical specifications and
standards. CABs and CBs designated by TEC may be recognized by DA of a foreign
country for conformity assessment and certification against technical regulations,
technical specifications, and standards of that country as per the conditions of Mutual
Recognition Agreement (MRA), if any. Correspondingly, TEC is the DA for recognizing
the designated CABs and CBs of foreign countries, having MRA with India, for
conformity assessment and certification as per TEC Technical specifications and
standards. India has defined the scope of designation for the accredtion of CABs and CBs
along with the eligibility criteria for the application for the same. The requirments for the
application along with the documentation is specified for both the CABs and CBs. The
schematic presentation for the approval of the CABs/CBs is determined. The obligations
of CABs and CBs are defined.

7.1.4 Pakistan
Pakistan Telecommuncations Authority (PTA) is doing the type Approval of the different
telecommunication equipment through their own working procedure. The different
activities related to the type Approval of the telecommunication equipment is described
hereunder:
Application
The prescribed application form is to be submitted to PTA by fax, mail or e-mail along
with the supporting information for the product. Application can be made either by
manufacturers or by their authorized distributors and separate application is required for
each brand name and model. If model of the equipment changes, the applicant will need
to get fresh type approval of that equipment from PTA. If the applicant is not the
manufacturer of the equipment then Authorization letter from the Manufacturer
authorizing the applicant for Type Approval/sale and market in Pakistan is necessary.
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Samples for Testing
The applicant shall confirm that the sample(s) submitted will be representative of the type
to be manufactured or supplied.
Supporting Information
The applicant shall provide the following essential informations:



Applicants Undertaking
Photographs of the Equipment



System Description



Functional /Safety Test reports



Technical Data and Specifications



EMC, EMI, Radio Test Reports



User Guide/Manual



Set of Circuit Schematic and Functional Block Diagrams



Authorization letter (If T.A required on his own name)



Processing fee in Pak Rupees equivalent to amount US $ 100.



Sample(s) of the equipment



Cost of the equipment as per the quotation/invoice

Type Approval /Testing Fee
The Authority charge Application Processing Fee and Type Approval Fee separately. The
application processing fee is in Pak Rupees equivalent to US$100 for local and imported
equipment respectively and is non-refundable. The type approval fee for each category is
separate and mentioned in Equipment Categories. The amount has to be deposited to PTA in
the form of pay order / demand draft.
PTA Accredited Test Laboratories
The Authority accept EMC/EMI, safety and functional Test Reports issued by a world
renowned Laboratories. The tests conducted by the international accredited laboratories
are accepted for type approval. PTA reserves the right to get any product retested if
required. Local manufacturers are recommended to get their equipment tested from AirWeapon Complex (AWC) laboratories.
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Type Approval at Module Level
If approval is required for a module which may be used in more than one product or
model then the applicant is required to submit a testable module with all other
conformance reports. No further type approval is required prior module level type
approval has been obtained.
Type Approval for Cellular Mobile Handsets, GMPCS sets, Bluetooth, SRD
and Radio Frequency Identification (RFID)
The Authority has waived off type approval for class 2 and class3 Bluetooth equipment
only. The equipment (Class 1) whose range is more than 10m shall be type approved.

Similarly All Cellular Mobile handsets and GMPCS sets (Thuraya) are exempt from type
approval, however all FWTs (Fixed Wireless Terminals) possessing similar features will
require type approval. Further Mobile Phones that can be used as GSM Cellular Mobile
Phone as well as Wi-Fi Terminal are not type approving by PTA currently.

ISM Band for WLAN, Bluetooth etc (Indoor CPEs only)
Approved ISM band for Wireless equipment operating in Indoor premises on noninterferences basis are 2473.5-2483.5 MHz and from 5.725-5.850GHz. If any
company/person likes to avail these services for indoor/residence use it will not require
spectrum allocation from the Frequency Allocation Board.
Application Processing Time
The type approval/NOC application will take two weeks after completing all
requirements, provided it is not a new type/category of product.
Need for Local Representative
The applicant may apply directly from abroad or through their local representative in
Pakistan.
Type Approval Labeling Information
All type approved equipment shall be marked distinctly as per labeling instructions
contained in regulation 22 of the Type Approval Regulations, 2004. The certificate holder
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will affix green round paper seal Approved by PTA on each item of their production.
Also affix brown rectangular label on each equipment item containing details regarding
serial number of the equipment and year of its manufacture.

Manufacturers/Importers/Dealers will specifically mention that the terminal equipment
offered by them is "Approved by PTA" in all advertisement.
Categories of the Equipment:
S.No.
Type Approval Categories

Fee
Local

Imported

Manufactured

(US$)

(Pak Rs)
1.

Wireless Module

5000

100

2.

VOIP Terminal Equipment

5000

500

3.

Vehicle Security Devices

5000

100

4.

Broadband Terminal Equipment

5000

100

5.

PABX/IP-PBX ( for each additional5000

500

100 lines

+ 1000

+100

6.

Wirless Radio Trans/Receive sets

5000

500

7.

Fixed Wirless Terminal Equipment5000

100

(GSM Gateway, WLL sets, etc.)
8.

RFID

5000

100

The different categories of the equipment are mentioned hereunder:

1. Wireless Module
This category will include module used for data communication using Wi-Fi, Bluetooth,
GPRS, EDGE, 3G (HSDPA) and other such terminal modules

2. Wireless Radio Sets
Radio device like Toys, I.T equipment or any portable device where two way
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Communications is involved, and whose working range is up to 50 meters will be
allowed to operate on non-interference basis without getting any type approval. However
all other radio equipments will be type approved.

3. Vehicle Security Devices
This will include the Vehicle Tracking Device, Remote Keyless Entry System devices
and other such terminal equipments.

4. RFID Equipment
RFID equipments are type approved operating in approved RFID bands.

5. VoIP Terminal Equipment
This category contains only the desktop IP Phones other such terminal equipments can be
added whenever required.

6. Fixed Wireless Terminal Equipment
This category includes CDMA Desktop Phone, GSM Gateway and other such terminal
equipments.

7. Broad Band Terminal Equipment
This includes the WiMAX Terminal, Wi-Fi Terminal, CDMA USB/PCMCIA Modems
and other such terminal equipments.

8. PABX/IP-PBX
This category contains the PABX/IP-PBX and other such terminal equipments can be
added whenever required.
List of categories of type Approved Equipment
The list of categories of type Approved Equipment in Pakistan is mentioned below:
S.No

Type Approved Equipment

Remarks (Type Approval Going
on)

1.

Card PayPhones

Yes

2.

Cordless Phone Sets

Yes

3.

Desktop Phones
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4.

Encryption Devices

Yes

5.

Fax Data Modem

Yes

6.

Fixed Wireless Terminals
Bluetooth Modules
CDMA Terminals
GSM Terminals/Gateways
2G/2.5G/3G/LTE Modules
WiFi Modules
WiFi + BT Terminals + Access Points

Yes

WiFi+ BT Combo Modules

Yes

WiMAX Terminals

Yes

7.

IP Phones

Yes

8.

Line Protection Units

Yes

9.

Miscellaneous

10.

PABX/IP-PBX

11.

Satellite Terminals

12.

Two Way Wirless Radio

13.

Vehicle Security Devices

14.

Vehicle Tracking Devices

Yes

Yes

Yes

7.1.5 Indonesia
In Indonesia type approval certificate is issued by Directorate General of Post and
Informatics Resources and Equipments (SDPPI).

The manufacturer or any [party

(agents, consultants, laboratories, etc) appointed by the manufacturer are acceptable to
proceed for Indonesia's Certification, by showing manufacturer's authorization letter
attached in the application forms submitted to SDPPI.
Two types of certificate are issued
o Certificate A: Approval Certificate intended for manufacturers
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o Certificate B: Approval

Certificate

intended

for

local

representative/distributers/Importers of such equipment

In country testing is mandatory requirement prior to certificate issuance by SDPPI).
RF/Telecom Test is mandatory, while EMC and Safety test is still considered voluntary.
The test will be conducted by the local laboratories appointed by the SDPPI. Other major
considerations regarding the type Approval is mentioned hereunder in bullet:
o Two sample of EUT has to be submitted.
o Approval test is carried out based on Indonesia’s own national standards called
KEPDIRGEN (Director General Decree) or SNI (Indonesian National Standard)
o Lebels are required for every single equipment marketed in Indonesia.
o Lebel must prominently display two components of information: Number of
Certificate and PLG-ID number which can be obtain from the certificate.
o Size of the lebel shall be visible by bear eye.
o Timeline for application process takes approximately 8 to 10 Weeks
o The progress of application process can be viewed in website
o Documentation Requirement
o Inspection Form
o Application Form
o Power of Attorny Form
o General Information
o Installation Guide
o User Mannual
o Bill of Material
o Hardware Description
o Block Diagram
o Photos of assembly Top/Bottom
o Test Report from accredited Test Lab
o Copies of certificate of compliance from any country

The Certification procedure in Indonesia is shown through the following Flowchart
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7.1.6 Sri Lanka
In Sri Lanka Type Approval is executed in Telecommunication Regulation Center
SriLanka (TRCSL). Limited entities are only allowed to request for Type Approval in
SriLanka. Those who have vender License or local based representative of the the
original equipment supplier / manufacturer can apply for type approval request. In
SriLanka Type Approval Certification procedure is based on verification of the complete
compliance documents of the EUT. TRCSL reviews the application package and if the
application package is complete then only TRCSL allow submitting a sample of EUT to
applicant. Applicant shall submit a sample of EUT to TRCSL. Not all sample of EUT are
to be submitted to TRCSL. A sample of EUT must be submitted only which equipment
value is less than 5000.00 US$. If the submitted applicant package of documentation is
not complete TRCSL will notify the applicant who must provide the missing documents
as soon as possible. TRCSL granted for 6 months Provisional Type Approval (PTA)
Certificate if all submitted documents compliance. TRCSL has no provision of its own
testing laboratory for the collected equipment to be tested. Hence, a field trial provision is
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made in the scope of type approval. A field trial lasts approximately 3-6 months and is
arranged with the cooperation of both applicant & TRCSL.Field report shall meet all the
PTA condition, which will be reviewed by TRCSL for final sanction of the Type
Approval process and to be issued the Type Approval Certification. If the conditions are
not fulfill the process of Provisional Type Approval (PTA) repeats again.

7.1.7 Egypt
In Egypt, both Telecom and IT Equipments whether indoor or outdoor /wireless or non
wireless type are kept under scope of Type approval process. NTRA is authorised entity
for the Type Approval Certification. NTRA has adopted two types of Type Approval
Certification
1. for overall countries brand and
2. for Chinese brand
Following terminal apparatus are mandatorily required to be approved before importation
and commercialization in the country.
o All types of Telephone Sets
o Fax machines (Voice Connection Unit)
o Card/Pay Phone set
o LPU (Line Protection Unit)
o All types of Public/Private exchange
o GSM mobile station & Handset
o Radio Trans/Receive equipment
o Satellite Communication equipment
o Cordless Telephone Set
o Radars

The telecommunications regulatory arrangements apply to any person, business or
company that is the initial point of supply of customer telecom equipment to the Egyptian
market. This includes
o Any local manufacturer who makes or assembles telecommunications products or
its authorized agent; or
o Any overseas principal (Manufacturer, Representative, Agent, Type approving
agency,…etc.); or
o

Any locally registered agency acting on behalf of any overseas principal.
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Standards applied in Egypt:
Egypt

is

in

the

preparation

phase

prior

launching

a

local

Telecom

equipment specification & till then NTRA shall apply the following standards

Standards

Organization

Telecom / Radio

ETSI, ASA, FCC, ITU

EMC / EMI

CENELEC, IEC, ASA

Safety / Health

CENELEC, IEC, ASA, UL, FCC

NTRA has its own test laboratory for their own use in issuing the type approval
certificate. Type Approval Application package for Type Approval contains the
followings:
1. Application form made available on website of NTRA
2. Importing/Manufacturing license issued by NTRA (For local Manufacturers or
local importing companies or local agency acting on behalf of any overseas
principal).
3. Detailed original catalogue explaining system description (Should provide a basic
understanding of the system, its operation philosophy and system technology),
technical data and specifications of the equipment.
4. Declaration of conformity from the manufacturing company or Test reports from
an accredited test lab for the equipment standards regarding Telecom/Radio,
EMC, EMI & Safety & Health standards of the equipment.
5. Certificate of origin from the manufacturer / principle.
6. Type approval processing fees as per the mentioned below table.
Payment is by either a payable certified check for the sake of NTRA Executive
President or by wire transfer to our bank and then fax to NTRA the bank proof of
payment as soon as payment is done.
7. For terminal equipment (as fixed Telephone sets, Mobile sets, Cordless Telephone
sets, etc.) two samples are required for testing.
8. Type Approval Fees
Type Approval Fees:
Equipment Type

Type Approval Testing
Fees

Total Fees*

Fees**
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Fixed telephone set

300

300

500

Cordless & Mobile sets

300

300

600

Wireless IT Equipment

300

700

1000

Other telecom & IT equipment

600

---

600

Wireless phones using DECT at freq.

500

1000

1500

1.88-1.9 GHz
*

Note that the lab test results are for own use in issuing the type approval certificate.

** 5% are added as Bank transfer fees or sender ensures that the amount is completely
transferred to our account. Also 5% are added in case the applicant needs the original
Type Approval Certificate by courier.

NTRA issues Type Approval Certificate based upon the following:
1. Type Approval Certificate shall be issued once based on equipment Brand &
Model when Authority is satisfied


The applicant complies with the Type Approval Regulations;



The telecom equipment meets all the relevant requirements;

2. The Type Approval Certificate identifies the certificate holder,

the certified

equipment, the standards to which the equipment conforms, the manufacturer and
the origin of manufacture;

3. Type Approval Certificate is granted with no time limit provided no unauthorized
modifications have been made to the certified equipment.

4. Type Approval Certificate does not authorize the usage of the approved product to
offer telecom services to others and is restricted to private use only. The approved
product should not be incorporated in any activity that needs licensing or requires
permits according to Telecom law No. 10/2003.

Type Approval Procedures for Mobile Phones Chinese Brand
For the Chinese brand mobile phones NTRA has stipulated different procedure for Type
Approval. It is needed to submit two units of EUT samples (returnable) for primary
inspection. The mobile set must be modified if comments found before proceeding in the
testing procedures.
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EUT shall be tested in the one of the listed Chinese test laboratory. Mobile Equipment
should comply with the essential requirements & standards of The European Directive
1999/5/EC.

List of NTRA Accredited Test Labs in China:


China Telecommunication Technology Labs



Intertek China



SGS-CSTC Standards Technical Services Co. Ltd.



Bureau Veritas ADT

 TÜV Rheinland Group Greater China
I. Radio Communication Standards

-

EN 301 511: V7.0.2 / ETSI

Global System for Mobile communications (GSM); Harmonized standard for mobile
stations in the GSM 900 and DCS 1800 bands covering essential requirements under
article 3.2 of the R&TTE Directive (1999/5/EC).

Notice: - In the case of 3G Mobile phones the following standards are also requested:
o EN 301 908-1
o EN 301 908-2

II.

Electromagnetic Compatibility Standards

-

EN 301 489-01: v1.3.1 / v1.4.1

Electromagnetic compatibility and Radio spectrum Matters (ERM): Electromagnetic
Compatibility (EMC) standard for radio equipment and services.

-

EN 301 489-07: v1.1.1 / v1.2.1

Specific EMC conditions for mobile and portable radio and ancillary equipment of digital
cellular radio telecommunications systems (GSM and DCS) 900/1800 Bands.

III. Safety Standards
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1- European council Recommendation 1999/519/EC
Council recommendations on the limitation of exposure of human being to
Electromagnetic fields
-

Specific Absorption Rate (SAR Test)

EN 50360 / CENELEC - SAR Limit standard

Product standard to demonstrate the compliance of mobile phones with the basic
restrictions Related to human being exposure to electromagnetic fields.

EN 50361 / CENELEC SAR Measurement Method standard

2- EN 60950 Safety of Information technologies Equipment.

Notes: 1. CE Compliance Verification must be issued by one of the mentioned below
accredited test labs in China.
ii.

Sets must be CE labeled with notified body Identification number.(This is Typical
to all wireless, high power equipments & all wireless equipments that require
SAR standards compliance)

iii.

Verification of shipment containing the manufacturer, brands, models and serial
numbers for the shipment must be issued the lab who issued the VOC prior
shipping.

iv.

The IMEI number assigned to each mobile phone must comply with the GSM
standards specified in 3GPP TS 23.003.

After finishing the tests in the Chinese labs, 2 CE marked Samples must be submitted for
NTRA approval prior shipping (shall be returned to the importer after testing is over)
with a CD containing complete test reports and the Verification of Conformity, after the
samples pass the test and the documents are reviewed, the importer is instructed to start
the shipping process [and the invoice of type approval fees is initiated and sent to the
applicant only if the applicant is international party]. Before shipping from the Chinese
port the importer or his representative must inform the lab which did the tests to start the
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final inspection procedures for the shipment and initiate the Pre-Shipment verification.
When the shipment arrive to Egypt 2 samples per model are collected randomly from the
shipment and tested in the NTRA labs (Kept by the NTRA for reference) and after
passing the test, type approval Fees (600L.E. Per Model if the applicant is the Egyptian
importer) must be paid before the clearance permit is initiated.

7.2 International Practices and Proceedures of Testing Lab

7.2.1 Test Procedures in CTIA Lab
CTIA Authorized Testing Laboratory (CATL)

Scope
This test plan defines general requirements for equipment configurations, laboratory
techniques, test methodologies, and evaluation criteria that must be met in order to ensure
the accurate, repeatable, and uniform testing of mobile Stations to ensure that they meet
CTIA Certification standards. This test plan also defines a portion of the requirements
that a laboratory must satisfy to qualify for and maintain CTIA Authorized Testing
Laboratory (CATL) status.

The testing requirements fall into 3 categories:
1. Measuring the basic performance of the test chamber,
2. Measuring the path loss of the test system, and
3. Measuring the performance of the mobile station.

Equipment Under Test (EUT) and Accessories—The Mobile Station Measurements shall
be performed on one sample EUT representing a typical production unit. In accordance
with the CTIA Certification Program Management Document, units for test are to be
supplied with all required peripherals and accessories, including the standard battery and
charger as supplied with the unit. If an RF port is available on the EUT, a calibrated RF
adapter cable terminating in a common SMA or “type N” connector shall be supplied for
conducted power measurements. The associated RF insertion loss for that cable
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connection shall be included. If a specially designed grip is needed for the EUT, a custom
hand phantom shall be supplied.

Mobile Station Documentation
All documentation and accessories associated with the installation and operation of the
EUT shall be supplied. This includes, at a minimum:
• User guides or manuals
• Programming instructions
• Installation guides or manuals
• Service manuals, including manual control of EUT from Test Interface Unit and/ or
keypad
• All Base Station Simulator settings required to register the EUT and establish a call
• Manufacturer declaration of primary mechanical mode1 of operation, i.e. slider

up,

fold open, or other mechanical configuration (required for CDMA, CDMA xEV-DO,
CDMA 1xRTT EUT's)
In addition to the documentation, the manufacturer shall provide contact information
including telephone number and e-mail address of an individual responsible for providing
technical and operational assistance.

Scope of Measurements
From a field performance perspective, measurement of the average EIRP on a head
and/or hand model is more meaningful than measurement of peak EIRP in free-space
conditions. This Test Plan requires spherical effective isotropic radiated power (termed
Total Radiated Power, TRP) to be measured.
Receiver performance or EIS (Effective Isotropic Sensitivity) is as important to the
overall system performance as Transmitter performance. The downlink receive path is
integral to the quality of the device's operation. Poor receiver radiated performance will
cause the user of the subscriber unit to hear a low quality voice signal. This can also
cause the subscriber unit to lose the base station signal resulting in abrupt termination of
the call. This Test Plan requires spherical effective radiated receiver sensitivity (termed
Total Isotropic Sensitivity, TIS) to be measured. A frequent cause of poor sensitivity on a
single channel, or a small number of channels, is due to receiver in-band noise, or
spurious signals from the transmitter itself being radiated back into the receiver. The
receiver sensitivity will be measured with the transmitter set to the maximum power
output allowed by the particular EUT and technology combination.
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Over-The-Air Testing
The basic test procedure involves placing the mobile device in an anechoic chamber and
using a base station simulator (BSS) to communicate with the device using a particular
protocol (GSM, CDMA, TDMA, etc.). CTIA standards require that the mobile device be
tested at two frequencies, 836.5 MHz and 1880 MHz, and in two positions, in free space
and attached to a Specific Anthropomorphic Mannequin (SAM) phantom head. Tests in
free space conditions provide a performance evaluation of the mobile device with no
obstructions in its presence and simulate ideal conditions. When mounting the phone to
the SAM phantom head, a more realistic test is performed closely mimicking a real-world
scenario. Testing with the device mounted to the SAM phantom head allows for the
performance of the mobile device to be evaluated as it would most likely be operated by
the end user. This test is done in an anechoic chamber to prevent any interference or
signal reflections from affecting the measurements during the test. The mobile device is
connected to a range of test equipment which measures various performance parameters.
The base station simulator communicates with the mobile device as would be done in an
actual call, the network analyzer is used for system calibration, and other test equipment
such as a spectrum analyzer may be used to perform other RF measurements.

Over-The-Air Testing Performance Parameters
The whole system in a mobile device is under test during OTA testing, however, the main
points of evaluation are transmit and receive performance. The most important
parameters that are measured during the test are total radiated power (TRP), near horizon
partial radiated power (NHPRP) values, total isotropic sensitivity (TIS) and near-horizon
partial isotropic sensitivity (NHPIS) values. TRP is a measurement integrated over the
sphere of radiated power emitted by the mobile device and represents the total amount of
RF energy that is being output by the mobile device. This measure relates to the behavior
of the transmit chain. It indicates the performance from the power amplifier (PA) through
the post-PA circuitry, such as antenna switch modules (ASM), diplexers, duplexers,
isolators, or couplers, and on through the device's antenna. This measure includes the
Along with the TRP, two values of NHPRP are measured, the NHPRP30 and the
NHPRP45. These two NHPRP values are found by integrating over a section of space at
+/-30 degrees and +/-45 degrees with respect to the horizon. Considering a spherical
coordinate system, NHPRP30 is power measurements integrated over theta ranging from
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60 degrees to 120 degrees and over all phi angles. NHPRP45 is found similarly with
power measurements integrated over theta ranging from 45 degrees to 135 degrees and
over all phi angles. These measurements give an overall evaluation of the radiation
pattern of the mobile device and how efficiently the signal is being transmitted by the
device.
To evaluate the receive performance of the device, the two parameters TIS and NHPIS
are measured and evaluated. The receiver sensitivity is measured by selecting a desired
bit-error rate (BER) and finding the minimum received power that meets the designated
BER. This is done in much the same way as the collection of data which yields the TRP
for the transmitter in the device. In the case of the receiver in the device, the TIS is found
by integrating over the sphere of sensitivity measurements.

The NHPIS values are much like the NHPRP values, only it is in terms of the receiver
performance rather than the transmit performance. NHPIS30 and NHPIS45 are found by
integrating over a section of space +/- 30 degrees and +/- 45 degrees, respectively,
in relation to the horizon. NHPIS30 is sensitivity measurements integrated over theta
angles from 60 degrees to 120 degrees and over all phi angles while NHPIS45 is
sensitivity measurements integrated from 45 degrees to 135 degrees and over all phi
angles. Keep in mind that phi is rotated through all angles such that a 3-dimensional
measurement is made.

Test Instruments:


Dual Polarized Mobile Device



Measurement Antenna



Anechoic Chamber



Network Analyzer



Base Station Simulator



Spectrum Analyzer

The TRP and TIS give a representation of the entire radiation and receive patterns of the
mobile device in 3-dimensional space while the NHPRP and NHPIS give a representation
of a small section of the radiation and receive pattern. At times the end user is located
close to a base station tower and at other times is located far away. During the time that
the end user is located close to the base station tower, the elevation angle between the
user and the base station tower may be quite large. This gives reason to know the entire
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radiation and receive patterns of the mobile device, hence the measurements of TRP and
TIS. In the case where the end user is located a significant distance from the base station
tower, it is important to know the radiation and receive patterns at a low angle with
respect to the horizon, since base station tower would be at low angle with respect to the
mobile device. The NHPRP and NHPIS parameters indicate the performance under these
conditions. Thus, knowing the performance of the mobile device under both of these
conditions by measuring TRP and TIS along with the NHPRP and NHPIS gives a
specific indication of the real-world performance of a mobile device.
The market for mobile devices is rapidly approaching the point where features are
becoming a less dominant evaluation of the device quality. There are many different
features available for phones now such as mp3 players, Bluetooth radios, email
capabilities, etc. These things are enticing to the end users, but at the same time, if a
mobile device does not have good RF performance, the user experience with the product
is degraded because calls are dropped or call quality is poor. This has been a driving
reason behind the development of OTA testing. Testing the mobile devices in this fashion
helps to ensure that the end user ultimately has a satisfying experience. It is no
coincidence that the number of CATL labs has more than quadrupled in the past two
years. Network providers look to provide customers with a quality experience in order to
keep customer retention high. OTA testing helps to further ensure that a mobile device
will have good performance when operating on a given network. The demand for OTA
tests should increase even more as network providers look to qualify mobile devices for
their networks using OTA testing to increase the likelihood of increasing and retaining
their customer base.

7.2.2 Test Procedures in QuieTek Lab
QuieTek Corporation set up lab offers a variety of professional testing and international
certification services, including product testing, debugging, layout consultancy and issue
reports in compliance with regulated standards.

Based on our professional testing and certification experiences for many years and its
kernel faith, the Suzhou lab is equipped with the most advanced instruments, and has
recruit the best professional expertise to serve the customers. Currently Suzhou lab has
one 10m anechoic chamber, three anechoic chamber (9mx6mx6m), one RF fully
anechoic chamber (9mx6mx6m), one fully anechoic chamber (RS/CS- For Audio
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Breakthrough) (8mx4mx4m), one CTIA test chamber, one AE Test anechoic chamber
and eight shielded room （Conducted Emission; Conducted Immunity; ESD; CISPR 20
Test System; SAR Test System; GS 8800 Test System; BCI; Stripline; Magnetic Coil.
All of the EMC chambers are set up in compliance with testing standards and also the
management system meets ISO17025. Therefore the Suzhou lab has obtained
authorization/approval/accreditation from international accreditation/certification bodies
including U.S. FCC, Germany DUV, NEMKO, Japan VCCI, Norway DNV, Canada IC
and Taiwan TAF etc.
Facilities & Service Capabilities List:
Facilities

Taiwan
China
Neihu Lab. Hsinchu Lab. Linkou Lab. Suzhou Lab.
10M Chamber
1
3M / 10M OATS
3
7
1055 Chamber
1
966 Chamber
1
1
3
855 Chamber
1
733 Chamber
1
4
RF Chamber
2
3
1
CTIA Chamber
1
1
SAR Test Shielding Room
1
Miniature Test Chamber
1
Shielding Room
7
13
8
Debug Room
1
1
Safety Laboratory
1
1

Service Capabilities

Taiwan
China
Neihu Lab. Hsinchu Lab. Linkou Lab. Suzhou Lab.

ITE
AV
Household/Electric Tools
Lighting
ISM
RF
Mobile Phone and
WWAN、WMAN
AE
Others
Safety
Debugging and
Consultancy
Service Capabilities:
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ITE
CISPR 22
EN 61000-3-3
CNS 13438
(CISPR/I/XX/CDV Opt B)
AS/NZS CISPR 22
GB 9254
CISPR 24
FCC Part 15B (ANSI
GB 17618 (GB 17626.2, 3,
C63.4)
4, 5, 6, 8, 11)
EN 55022
EN 55024
ICES003
GB 17625.1
(IEC 61000-4-2, 3, 4, 5, VCCI-V3
GB 17625.2
6, 8, 11)
EN 61000-3-2
AV
CISPR 13
EN 61000-3-3
CNS 14972
CISPR 20
AS/NZS CISPR 13
CNS 14676-4
EN 55013
FCC Part 15B (ANSI C63.4)CNS 14676-5
EN 55020 (IEC 61000-4-2, BETS-7 (Canada)
GB 13837
3, 4)
J55013
GB 9383 (GB 17626.2, 3, 4,
5)
EN 55103-1
CNS 13439
EN 55103-2
GB 17625.1
CNS 14409
(IEC 61000-4-2, 3, 4, 5, 6,
GB 17625.2
11)
EN 61000-3-2
Household/Electric Tools
CISPR 14-1
EN 61000-3-2
CNS 13783-1
CISPR 14-2
EN 61000-3-3
GB 4343.1
EN 55014-1
AS/NZS CISPR 14.1
GB 4343.2 (GB 17626.2, 3,
4, 5, 6, 11)
EN 55014-2
FCC Part 15B (ANSI C63.4)
(IEC 61000-4-2, 3, 4, 5, 6, J55014-1
GB 17625.1
11)
GB 17625.2
Lighting
CISPR 15
EN 61000-3-2
ICES005
EN 55015
EN 61000-3-3
J55015
IEC 61547
AS/NZS CISPR 15
GB 17743
EN 61547
CNS 14115
GB 18595 (GB 17626.2, 3, 4,
(IEC 61000-4-2, 3, 4, 5, 6, FCC Part 18 (MP-5)
5, 6, 8, 11)
8, 11)
ISM
CISPR 11
AS/NZS CISPR 11
GB 4824
EN 55011
FCC Part 18 (MP-5)
YY0505
(GB 17626.2, 3, 4, 5, 6, 8,
IEC 60601-1-2
ICES001
11,
EN 60601-1-2
J55011
GB 17625.1, 2)
(IEC 61000-4-2, 3, 4, 5, 6, CNS 13803 (CNS 13804)
8, 11,
IEC 61000-3-2, 3)
RF
ETSI EN 300220
ETSI EN 301357
RSS-Gen
ETSI EN 300330
ETSI EN 301489-1/-3/-4/-9/-RSS-210
17/-19/-33
ETSI EN 300440
RSS-310
AS/NZS
4268
ETSI EN 300328
TELEC-T33
80

ETSI EN 301893
ETSI EN 302502
ETSI EN 302065
ETSI EN 300422

LP0002
T66
FCC Part 15C
T406
FCC Part 15E
ARIB STD-T91(UWB)
FCC Part 15F
FCC Part 27
Mobile Phone and WWAN、WMAN
ETSI EN 301511
FCC Part 24E
IEEE Std 1528
ETSI EN 301908
ANSI C63.17
IEEE 149
ETSI EN 301526
TIA/EIA -603-C
EN 50360
ETSI EN 301489-1
RSS-102
EN 50371
ETSI EN 301489-7
RSS-129
EN 50385
ETSI EN 301489-24
RSS-132
CTIA OTA
ETSI EN 301489-25
RSS-133
PLMN01
FCC Part 15B
IEC 62209-1
PLMN08
FCC Part 22H
CNS 14958-1
PLMN09

AE
ISO 7637-1, -2
EN 55012
ISO 11452-1, -2, -3, -4
EN 55025
ISO 10605
2004/104/EC
ECE R10
97/24/EC
SAE J1113-4, 11, 12, 13, 21,JASO D001
24, 41, 42
JASO D008
CISPR 12
JASO D010
CISPR 25
Safety
EN 60065
IEC 60065
EN 60601-1
IEC 60950-1
EN 60950-1
CNS 14336
Others
IEC 61000-6-1, 3
CNS 14434
IEC 61000-6-2, 4
GB 18655
EN 61000-6-1, 3
CNS 14500
EN 61000-6-2, 4
IEC 61204-3
GB 17799.1, 3
EN 61204-3
GB 17799.2, 4
IEC 61326-1
CNS 14674-1, 3
EN 61326-1
CNS 14674-2, 4
IEC 50091-2
GB 14023
EN 50091-2

JASO D011
CNS 14434
CNS 14500
CNS 14498-1, 2
CNS 14499
GB 18655

CNS 14408
AS/NZS 60950
AS/NZS 60065
IEC 62040-2
EN 62040-2
IEC 50412-2-1
EN 50412-2-1
IEC 61131-2
EN 61131-2
EN 50130-4
ETSI EN 300386
Throughput test
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Wireless Radio & Telecom Testing
Service Items:


Assist on product certification/approvals of international authorities



Wireless receiving / broadcasting devices regulation testing / report issuance /
certificate application services for a variety of countries



Domestic low-power emitters testing / debug / report issuance / certificate
application services



Communication product testing / report issuance / certificate application
services



Consultancy on international regulations and wireless / mobile phone /
communications technology.



RF Testing/debug / report issuance / certification application services.
Mobile phone EMC testing service



WiMAX EMC testing service.



OTA TRP/TIS testing service



MIMO testing service.



Throughput testing service.



2D & 3D Pattem testing service.



DFS Master/Slave testing service.



SAR testing service.



Product debugging & PCB layout.

Product Type:
Type
Products
Wireless Radio Wireless transmitter & receiver, security device, wireless walkie talkie,
Products
wireless microphone, remote controller, wireless network devices (IEEE
802.11 a/b/g/n), Wireless image transmission system, Bluetooth (BT 2.1
EDR/ BT3.0 HS / BT4.0 LE), Zigbee devices, 802.11ad/Wigig/WiHD
products, wireless keyboard / mouse, and other low-power wireless
transmitter & receiver.
Wireless Radio 2G (GSM/DCS/PCS, 3G(WCDMA / HSPA / CDMA2000/CDMA
& Telecom
EVDO), 4G(LTE) Mobile Phone or other mobile devices.
Products
Telecom
Corded phone, cordless multi-handsets, fax machine, answering machine,
Products
modem, modem card, and other communication products.
Wireless Radio Testing Service
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FCC Part 15 Subpart B
FCC Part 15 Subpart C
FCC Part 15 Subpart E
FCC Part 74
FCC Part 90
FCC Part 95
ARIB STD-33
ARIB STD-T66
ARIB STD-T70
ARIB STD-T71
ARIB STD-T91
ARIB STD-T108
EN 300 328
EN 300 330
EN 300 220-1
EN 300 220-2
EN 300 440

EN 300 683
EN 302 291
EN 300 826
EN 300 422
EN 300 445
EN 302 502
EN 302 571
EN 301 489-1
EN 301 489-3
EN 301 489-9
EN 301 489-17
EN 301 893
EN 301 357
EN 301 489 series standards
Taiwan NCC low-power Radio-frequency
test / debug /
report issuance
Certification service for Japan, Australia,
Canada and Korea,
etc
WiMAX EMC Testing Service

EN 302 544 (2.5GHz WiMAX)
FCC Part 27 (2.5GHz WiMAX)
EN 306 326 (3.5GHz WiMAX)
FCC Part 90 (3.5GHx WiMAX)
EN 302 502 (5GHz WiMAX)
UWB EMC Testing Service
EN 302 065 (UWB RF)
FCC Part 15.517
EN 301 489-1 & -33 (UWB EMC)
DFS Master & Slave Testing Service
FCC Part 15.407
EN 302 502 (5GHz WiMAX)
EN 301 893 (802.11a/n/ac)
Japan DFS test
Wireless Radio & Telecom Testing Service
PLMN01
EN 301 908-1&2 (WCDMA / HSDPA /
PLMN08, PLMN09 RTTE01 / LP0002 HSUPA)
EN 301 908-1&4 (CDMA 2000 / EVDO
GCF CC
Rev
A / EVDO Rev B)
EN 301 489-7 (GSM / GPRS / EDGE)
EN 301 908-1&13 (LTE)
EN 301 489-24 (LTE / WCDMA /
FCC Part 15B
HSDPA / HSUPA )
EN 301 489-25 (CDMA2000 / EVDO Rev FCC Part 22H
A / EVDO Rev B)
FCC Part 24E
EN 301 511
FCC Part 27
OTA (GSM / WCDMA / CDMA 2000 / RSS 132 & 133 & 139
EVDO Rev A / EVDO Rev B)
SAR Testing Service
FCC OET65
IEEE Std 1528

EN 62311
EN 50360
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RSS 102
EN 50385
EN 50383
EN 50364
EN 62479

EN 62209-1
EN 62209-2
CNS 14958
CNS 14959
MPE Evaluation

Telecom Testing Service

USA FCC Part 68
Japan JATE
EU TBR 21, 38

Telecom Testing Service
CANADA IC CS - 03
Taiwan DGT Certification
International communication regulation

QuieTeK Lab does the following Testings
EMC Testing
By complying with laboratory accreditation standard of ISO 17025 and EN 45001 on
management system, EMC Dept. has obtained the authorization, approval, accreditation
from many international bodies, including Norway's NEMKO/DNV (Norway), TUV
(German), VCCI (Japan), FCC (U.S.), BSMI/NCC (Taiwan)...etc.
Service Items


Assist on product certification/approvals of international authorities.



EMI testing / debug / report issuance.



EMS testing / debug / report issuance.



Consultancy of EMC design in.



EMC engineer training program.



Consultancy of EMC technology and international EMC standard.



Broadcast receiver testing service, and digital TV performance testing.



Maritime navigation and radio communication equipment testing.



Railway EMC testing service.



Military EMC testing service.
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Among different Testing Service the relevant EMC testing related to the telecom
equipment includes the followings:

a. EMI Testing Service


CISPR 11 / CISPR 13 / CISPR 14 / CISPR 15 / CISPR 22



CNS 13803 / CNS 13439 / CNS 13783-1 / CNS 14115 / CNS 13438



EN 55011 / EN 55013 / EN 55014-1 / EN 55015 / EN 55022



EN 61000-6-3 / EN 61000-6-4



FCC Part 15, 18



VCCI



AS/NZS CISPR 14.1 / AS/NZS CISPR 15 / AS/NZS CISPR 22 / AS/NZS
CISPR 11 / AS/NZS CISPR 13



AS/NZS 61000.6.3



AS/NZS 61000.6.4



ICES-003 / ICES-006



DNV NO. 2.4



IEC 60945



EN 300 386

b. Power Harmonics And Flicker Testing:
IEC 61000-3-2 / EN 61000-3-2
IEC 61000-3-3 / EN 61000-3-3

c. EMS Testing Service


IEC 61000-4-2 / EN 61000-4-2



IEC 61000-4-3 / EN 61000-4-3



IEC 61000-4-4 / EN 61000-4-4



IEC 61000-4-5 / EN 61000-4-5



IEC 61000-4-6 / EN 61000-4-6



IEC 61000-4-8 / EN 61000-4-8



IEC 61000-4-9 / EN 61000-4-9



IEC 61000-4-11 / EN 61000-4-11



IEC 61000-4-12 / EN 61000-4-12
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IEC 61000-4-16 / EN 61000-4-16



IEC 61000-4-29 / EN 61000-4-29



EN 61000-6-5



ENV 50204



EN 61000-6-1 / EN 61000-6-2



EN 55014-2



EN 50130-4



CISPR 24 / EN 55024



EN 60601-1-2



EN 61326



EN 61547

Safety Testing
They can provide compliance testing services for most types of products, equipments and
parts on international safety standards to meet CE / UL / CUL / CSA / NRTL / TCO /
NEMKO / DEMKO / SEMKO / FIMKO / TUV / CB / VDE / BSI / MEEI / PSE Mark /
CCC / BSMI...etc. By offering Safety testing service as well as modification and
certification services at the same time, QuieTek's Safety laboratory devoted to serve the
customers with best professional services along with the advantage of effectiveness and
efficiency.
Service Attributes


Products designed-in safety features, such as insulating distance for PCB layout,
insulation specification for transformers, and certifiable designs.



Enable to avoid design errors, lessen development time, and eliminate waste
of cost. Perform product electrical test, mechanism evaluation, conduct
certification

assessment,

and

provide

examination

reports.

Resolve follow-up factory inspection issues and guide you through inspectionrelated tasks.


Provide technical consultancy and application guidance in connection with
international safety regulations.



Hold product and design safety seminars, putting the full capabilities of their
R&D department at the service.
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Test & Measurment Instrument for RF/EMC/wirless:
EMI Measurement System
Option Items:


Antenna



LISN



ISN



Cables



Absorbing Clamp



Pre-amplifier



Spectrum Analyzer



Test Receiver



Multi-port Switch



Various Filter



Cables



EMI Test Software

Partners: ETC, Schwarzbeck, Agilent, R&S, Advantest, LIG NEX1, Com-Power, Langer,
FCC, MPE...etc.
Commercial Standards :


EN55011-55022



FCC15,18



ANSI-C63.4



CISPR 16-1 for EMC/RF application

EMS Measurement System
Option Items :


Antenna



Power Amplifier
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Signal Gernerator



Multi-port Switch



Directional Coupler



Field Probe system



Power Meter



Cables



RS/CS Test Software



ESD (IEC 61000-4-2)



RS (IEC 61000-4-3)



EFT (IEC 61000-4-4)



Surge (IEC 61000-4-5)



CS (IEC 61000-4-6)



PQT (IEC 61000-4-11)



Harmonic and Flicker (IEC 61000-3-2/-3-3)



Automotive EMC Test system (ISO 11452 , ISO 7637 series)

Commercial Standards： IEC 61000-4-series
7.2.3 Test Procedures in Bureau Veritas Lab
The Bureau Veritas (BV) is founded in 1828, headquartered in Paris, France. BV
Group’s eight major business areas in global operations: Marine, Industry,
Inspection & In-Service Verification, Construction, Certification, Commodities,
Consumer Products, and Government Services & International Trade. Currently
BV has branches and subsidiaries in over 140 countries around the world, with
940 offices, 340 laboratories and 60,000 employees, and the company boasts
more than 400,000 customers. BV is committed to a philosophy that has enabled
the company to thrive for 180 years, and customers have attested to its
dedication to upholding truth and impartiality as well as rigorous and highquality service, qualities which the company will continue to embrace into the
future.
We provide clients with integrated, comprehensive “one-stop” testing services to
avoid duplication of tests and to speed up the time-to-market of our clients’
products. As a partner to our client, the client’s goal is our goal. Our most
important mission is to help clients create products with higher economic values,
establish brand names with greater reliability and achieve decisive competitive
advantages in the market. In the area of electronics and electrical products, we
provide market entry services for over 150 countries, and our ability to provide
manufacturers in many fields with diverse CB (Certification Bodies) certification
solutions
is
also
leading
the
industry.
Our main services include EMC (electromagnetic compatibility), safety
regulations, RF (wireless and radio frequency), telecommunications,
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GCF/PTCRB, WiMAX, Wi-Fi, OTA, battery, PV inverter, digital TV, NEBS, ecodesign of energy-related products (ErP) as well as power consumption testing
and
certification
services.
.
Our services cover the following industries: information technology, audiovisual,
communications, network communications, mobile handsets, home appliances,
lighting, power tools, battery, solar energy and photovoltaic products, radio,
industrial/scientific/medical/laser, and other related products.
Facilities
The Bureau Veritas has the most complete facilities in Taiwan and China, and can
serve more than 100 clients simultaneously.
10m/3m EMI radiation chambers/open sites
TV/DTV performance test rooms
WiMAX Forum chambers
EMI Conducted test rooms
EMS test rooms
ESD test rooms
RS chambers
EFT test rooms
Surge test rooms
RF test rooms
Telecom test rooms
Wi-Fi Alliance chambers
OTA chambers
Mobile conformance test chambers
SAR test rooms
NFC Forum test rooms
DFS test rooms
Safety test rooms
ISO 7637 test rooms
NEBS test rooms
Chemical test rooms
Testing & Certification
About EMC
Complying with EMC regulations is a critical issue when looking to launch the
product on the global marketplace. Understanding the myriad of regulations that
affect the product in the target market is key to this success. Bureau Veritas CPS
E&E Taiwan’s testing process begins with understanding the product from the
point-of-view: where will the product be marketed, who will use the product,
what
are
the
quality
expectations?
The answers help us to identify the regulatory barriers and to develop a
rationalized EMC Test plan for the product in your target markets, saving from
retesting for each market they will be selling into. Consequently, the appropriate
testing is performed so they can sell, manufacture, or distribute your product
anywhere in the world with confidence. Our engineers will also help fix any EMC
issue we may encounter during testing, ensuring their market release date is
met.
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The
test
items
of
EMC
include:
- EMI/Emission: Conduction, Radiation, Current Harmonic, Voltage Fluctuation
& Flicker,
and
Disturbance
Power
- EMS/Immunity: ESD, RS, EFT, Surge, CS, PMF, Dip, Ring Wave
- EMF test
RF
With the increasing convergence of IT and radio/telecoms technologies, the
wireless/digital home becoming more a reality, and with radio technologies
being introduced and updated on an almost daily basis, partnering with a
knowledgeable technology and compliance expert such as Bureau Veritas CPS
E&E Taiwan is a critical success factor being adopted by many companies.
Equipment buyers and prescribers such as importers, retailers and
telecom/WLAN operators, have also made it very clear that they require
increasing quality of product and supply chain management on a worldwide
level. Staying abreast of, and compliant with, the legal framework in your target
markets is critical for your success. Saving costs by working with us at the outset
of your project also ensures compliance costs can be kept to a minimum whilst
time to market is improved upon.
The test items of RF include:
-

EIRP/ERP
Output Power
Field Strength
Occupied Bandwidth
Frequency Tolerance
Tx and Rx Spurious Emission
Rx Sensitivity
SAR
HAC (E&H-field, T-Coil)
DFS
CTIA OTA Performance

Safety
Products come and go, and manufacturers and retailers who want a shelf life
beyond the next holiday season must sell safe products. Brand image and
reputation that have been carefully nurtured for years can be tainted in an
instant. A large recall or a customer injury suit can wipe out in one stroke a
multitude of merchant smart plays. To avoid such a crisis, there are numerous
measures that Electrical and Electronic product suppliers need to consider.
Vendor selection: The first step is to develop a long-term buyer/vendor
relationship. When there is a sense of a continuing partnership and potential
future business at stake, vendors have a strong incentive to design safe products.
Third-party certification: The second step is to obtain third-party product
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safety certification. This involves a highly experienced independent third-party
to scrutinize prototype designs or early production samples, and screen out
significant errors that even the most diligent design houses may miss.
Certification schemes also include some factory surveillance, which is generally
implemented through quarterly visual inspections that can monitor any design
discrepancies.
Compliance with sourcing and performance specifications (protocols):
Another measure is to review production samples against a sourcing or
performance specification. This action by a third-party can frequently detect any
variation from the original certification samples.
OTA
OTA (Over-The-Air) test is a radiated performance test defined by CTIA (Cellular
Telecommunication and Internet Association) and GCF (Global Certification
Forum) for radio mobile communications devices to verify their 3-dimension
“Radiated Transmitting Power” and “Radiated Receiving Sensitivity”. Its main
test items include TRP (Total Radiated Power) and TIS (Total Isotropic
Sensitivity) two categories. However, in WiMAX Forum and Wi-Fi Alliance
certification field, other terminologies – RPT (Radiated Performance Test) and
CWG-RF (Converged Wireless Group RF) – are used to name OTA respectively.
Moreover, under U.S. FCC (Federal Communications Commission) Emergency
911 (E911) requirement, cellular devices are required to be enabled by A- GPS
(Assisted GPS) system that can have the GPS satellites position the emergency
call dispatcher within seconds, rather than several minutes, even in very poor
signal conditions. The OTA performance is one of the key criteria to ensure the
functionality of the A-GPS system.

7.2.4 Test Procedures in SATIMO Lab
About SATIMO
SATIMO specializes in the design and manufacturing of elec- tromagnetic field
measurement systems in the microwave frequency range. For over 20 years,
SATIMO has developed high speed antenna measurement systems, including
Over the Air (OTA) measurement solutions for mobile telecommunication
equipment. With the newly acquired SAR & HAC portfolio, SATIMO offers the
wireless industry a unique combination of solutions for both antenna radiation
pattern and SAR measurements. SATIMO and ORBIT/FR are part of Microwave
Vision SA, which also includes AEMI.
COMOSAR
The COMOSAR systems can perform both compliant measurements for
certification and rapid measurements for R&D development phases. They are
available in three configurations: with one, two or four phantom tables.
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SAR & HAC measurements
The proliferation of consumer mobile telecommunication equipment (MTE) has
raised concerns about potential adverse health effects due to electromagnetic
field exposure. For radio frequency safety purposes, international regulatory
bodies and committees have elaborated standards to which MTE should comply.
SATIMO offers a range of Specific Absorption Rate (SAR) and Hearing Aid
Compatibility (HAC) measurement systems for the test and certification of MTE.
SAR standards
In 1998, the International Commission on Non-Ionizing Radiation Protection
(ICNIRP) elaborated guidelines to limit exposure to electric, magnetic and
electromagnetic fields. Based on these guidelines, in 2001, the European
Community published documents to define basic SAR restrictions and
measurement protocols between 300 MHz and 3 GHz for handheld devices (EN
50360 and EN 50361). In addition to the EN standard, it exists today two other
major standards: the IEEE 1528 and the IEC 62209. In 2008, the IEC 62209-2 is
expanding the scope of the standard IEC 62209-1 to the frequency range of 30
MHz to 6 GHz. It will also address a broader category of devices, such as laptops
or PDA.For base station testing, the European EN 50383 standard concerns the
calculation and measurement of electromagnetic field strength and SAR related
to human exposure from radio base stations and fixed terminal sta- tions for
wireless communication (110 MHz to 40 GHz).
SAR Measurement Procedure
The SAR values are complex to measure as the penetration of energy within
human tissues depends on many factors, such as the type of the phone, the shape
of the users head or the frequency. For this reason, SAR measurements are
performed in laboratory using specific instrumentation defined in the standards:
head phantom, liquid, E-field probe. The measurement process consists in using
a scanning system to measure the internal E-field distribution in a phantom
model filled with liquid. The shape of the head and the liquids simulate the
human head and tissue. The device under test emits at maximum power and is
positioned according to the procedure of the standards. The E-field value is
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measured with a miniature E-field probe. Indeed, E-field probes are the most
appropriate sensor to measure the SAR, due to their sensitivity and fast time
response. The E-field is calculated using the following formula:

where Sigma bein
g conductivity of the liquid and rho the density of the liquid. Finally, from the
measured E-field values, the SAR distribution, the 1g and 10 g mass averaged
SAR values are calculated.
COMOSAR Bench
SATIMO provides a complete line of SAR products which ensures compliance to
certification standards as well as flexibility in terms of set up and use.From the
measurement activity and the information gathered from customers’ experience,
Satimo continuously optimize their system. The COMOSAR standard bench
includes a set of additional accessories and equipment to cover all customer
needs and offers full turn-key systems.
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Function:
Measures SAR values for the development, testing and certification of mobile
telecommunication equipment mobile phone, pager, walkie talkie, personal digital
agenda, and computers)

User profile:
Certification bodies, regulatory bodies, R&D and test laboratories, terminal
manufacturers, antenna manufacturers

Frequency bands:
30 MHz to 6 GHz

Related standard:
IEEE 1528; FCC OET Bulletin 65 (Ed. 97-01) supplement C; IEC 62209-1/ IEC 622092; EN 50361:2001; EN 50383

Related software:

OPENSAR:
OPENSAR software has been developed to perform SAR standard compliant
measurements. It is part of SATIMO’s COMOSAR bench and controls all the
instrumentation delivered with this bench. In addition, OPENSAR can easily integrate
additional drivers upon customer request. OPENSAR software also uses optimized
algorithms, particularly useful for the development phase of handset design.
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Included equipment:
KUKA KR5 6 axis robot, GPIB card; 1 E field probe (with liquids and dipoles), tables,
Video Positioning System (VPS), SAM phantom, handset positioning system, 2 X 25 L
containers of liquids; validation dipoles and multimeter (Keithley)

Available additional bench/kit:
HAC bench, probe calibration bench (CALISAR) and liquid measurement kit

Optional additional equipment:
Extra table/phantoms and positioning system for TWIN set up; probe, dipole and liquid
for additional frequencies

Additional required equipment:
Network emulator (BS simulator), power meter, power amplifier and signal generator

Related services:
Probe calibration, installation and training, extended warranty, system customization
upon request COMOSAR TWIN configuration

HAC Measurments
The use of mobile phones together with hearing aid devices can cause interferences. For
this reason, the Federal Communications Commission (FCC) has required that mobile
phone compatibility with hearing aid devices be measured. This compatibility must be
measured in the two modes commonly used by the hearing aid: microphone mode and
telecoil mode. The FCC has set ratings in order to calculate the risks of interference:
- M Ratings concern the microphone mode.
- T Ratings concern the telecoil mode.

The American National Standards Institute adopted the ANSI C63.19 standard in 2001.
According to the FCC, a large percentage of mobile phones marketed by each
manufacturer should be HAC compatible (M3-4 and T3-4 rating).
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HAC Rating
The HAC rating is measured in two steps:
- RF test (HA microphone mode): measure the near-field electric and magnetic fields
emitted by the phone using an E-field and H-field miniature probe.

- Audio test (HA telecoil mode): measure the magnetic fields emitted by the phone using
a T-coil probe.

COMOHAC Bench & SW

The COMOHAC bench allows measurements to be performed in compliance with the
ANSI C63.19 standard. It can be used with the robot and device positioning system of the
COMOSAR bench. The COMOHAC bench enables the M (RF test) and T (audio test)
rating of the phone to be defined.

Product category:
HAC measurement bench
Function:
Measures the compatibility of hearing aid devices with handset

User profile:
Certification bodies, regulatory bodies, R&D and test laboratories, terminal
manufacturers, antenna manufacturers
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Related standard:
ANSI C63-19

Related software:
OPENHAC SW

Included equipment:
E and H field probes, T-coil probe, Data Acquisition Module, validation dipoles and
positioning system

Optional additional equipment:
Helmholtz coil

Additional required equipment:
Network emulator (BS simulator) with audio option, power meter, power amplifier, and
signal generator
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Radiation Pattern Measurment/CTIA OTA Performance
SG-24
The new version of the SG 24 is an ideal solution for the OTA testing of mobile devices
confor-mance at high throughput or high frequencies, particularly for LTE, WiFi 802.11a
and WiFi 802.11n protocols. For antenna measurements, it offers a measurement speed
up to 3 times faster and a considerably higher dynamic range than the previous version.

Solution For
• Antenna Measurement
• OTA Testing
• CTIA Certifiable Measurement
• MIMO Measurement
• Linear Array Antenna Measurement

Main Features:
Technology
• Near-field / Spherical
• Far-field

Measurement capabilities
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• Gain
• Directivity
• Beamwidth
• Cross polar discrimination
• Sidelobe levels
• Front to back ratio (SG 24 - L)
•1D, 2D and 3D radiation patterns
•Radiation pattern in any polarization (linear or circular)
•Antenna efficiency
• TRP, TIS, EIRP and EIS

Frequency bands
• SG 24 - C (Compact): 800 MHz to 6 GHz
• SG 24 - S (Standard): 400 MHz to 6 GHz
• SG 24 - L (Large): 400 MHz to 6 GHz

Max. Size of DUT
• 1 m 79 for SG 24 - L

Max. weight of DUT
• 200 kg

Typical dynamic range
• 60 dB
Oversampling
Elevation tilts of the AUT

System Configurations:
Software Measurement control, data acquisition and post processing
■ SatEnv
■ SPM Near-field/far-field transform
■ SatMap
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OTA measurement suite

SAM
SMM Advanced post processing
SatSim
Insight
Antenna analyzer

Equipment


Amplification unit



Control unit



Uninterruptible power supply



DUT positioner



Istrumentation rack



Vector Network Analyzer (VNA)

Add-ons


MIMO upgrade



Shielded anechoic chamber*



OTA equipment



Radio communication tester



Active switching unit

Accessories


Styrofoam mast



PC



Hand and head phantoms



PVC chair



Laptop interface



Ultra rigid mast



Linear antenna pole mast



Positioning laser pointer
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TV mast



Reference antennas (horns, sleeve dipoles, loops, Iinear array)

Services


Installation and calibration



Warranty



Project management



Training



Post warranty service plans



CTIA certification assistance

Different Standards adopted in Lab Test Procedure regarding the EMC
The different Standards adopted in Lab Test Procedure regarding the EMC are listed
hereunder:
Standard:

Description:

IEC/TR 61000-1-1 Electromagnetic compatibility (EMC) – Part 1: General – Section 1:
Application and interpretation of fundamental definitions and terms
IEC/TR 61000-2-1Electromagnetic compatibility (EMC) – Part 2: Environment – Section
1: Description of the environment – Electromagnetic environment for
low-frequency conducted disturbances and signaling in public power
supply systems
IEC/TR 61000-2-3Electromagnetic compatibility (EMC) – Part 2: Environment – Section
3: Description of the environment – Radiated and non-networkfrequency-related conducted phenomena
IEC 61000-3-2

Electromagnetic compatibility (EMC) – Part 3-2 – Limits – Limits for
harmonic current emissions (equipment input current ≤ 16 A per phase)

IEC 61000-3-4

Electromagnetic compatibility (EMC) – Part 3-4: Limits – Limitation
of emission of harmonic currents in low-voltage power supply systems
for equipment with rated current greater than 16 A

IEC/TS 61000-3-5 Electromagnetic compatibility (EMC) – Part 3: Limits – Section 5:
Limitation of voltage fluctuations and flicker in low-voltage power
supply systems for equipment with rated current greater than 16 A
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IEC 61000-4-2

Electromagnetic compatibility (EMC)- Part 4-2: Testing and
measurement techniques – Electrostatic discharge immunity test

IEC 61000-4-3

Electromagnetic compatibility (EMC)- Part 4-3: Testing and
measurement techniques – Radiated, radio-frequency, electromagnetic
field immunity test

IEC 61000-4-4

Electromagnetic compatibility (EMC) – Part 4-4: Testing and
measurement techniques – Electrical fast transient/burst immunity test

IEC 61000-4-5

Electromagnetic compatibility (EMC) – Part 4-5: Testing and
measurement techniques – Surge immunity test

IEC 61000-4-6

Electromagnetic compatibility (EMC) – Part 4-6: Testing and
measurement techniques – Immunity to conducted disturbances,
induced by radio-frequency fields

IEC 61000-4-7

Electromagnetic compatibility (EMC) – Part 4-7: Testing and
measurement techniques – General guide on harmonics and
interharmonics measurements and instrumentation, for power supply
systems and equipment connected thereto

IEC 61000-4-8

Electromagnetic compatibility (EMC) – Part 4-8: Testing and
measurement techniques – Power frequency magnetic field immunity
test

IEC 61000-4-9

Electromagnetic compatibility (EMC) – Part 4-9: Testing and
measurement techniques – Pulse magnetic field immunity test

IEC 61000-4-10 Electromagnetic compatibility (EMC) – Part 4-10: Testing and
measurement techniques-Damped oscillatory magnetic field immunity
test
IEC 61000-4-11 Electromagnetic compatibility (EMC) – Part 4-11: Testing and
measurement techniques – Voltage dips, short interruptions and voltage
variations immunity tests
IEC 61000-4-12 Electromagnetic compatibility (EMC) – Part 4-12: Testing and
measurement techniques – Ring wave immunity test
IEC 61000-4-13 Electromagnetic compatibility (EMC) – Part 4-11: Testing and
measurement techniques – Harmonics and inter-harmonics including
mains signaling at a.c. power port, low frequency, immunity tests
IEC 61000-4-16 Electromagnetic compatibility (EMC) – Part 4-16: Testing and
measurement techniques – Test for immunity to conducted, common
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mode disturbances in the frequency range 0 Hz to 150 kHz
IEC 61000-4-17 Electromagnetic compatibility (EMC) – Part 4-17: Testing and
measurement techniques – Ripple on d.c. input power port immunity
test
IEC 61000-4-18 Electromagnetic compatibility (EMC) – Part 4-18: Testing and
measurement techniques – Damped Oscillatory Wave immunity test
IEC 61000-4-29 Electromagnetic compatibility (EMC) – Part 4-29: Testing and
measurement techniques – Voltage dips, short interruptions and voltage
variations on d.c. input power port immunity tests
European Union:
Radio Equipment and Telecommunications Terminal Equipment Directive (R&TTE
Directive) article 3.1a, "…the protection of the health and the safety of the user and any
other person …".
EN

Product standard to demonstrate the compliance of mobile phones with

50360:2001the basic restrictions related to human exposure to electromagnetic fields
(300 MHz - 3 GHz)
EN 622091:2006

Human exposure to radio frequency fields from hand-held and bodymounted

wireless

communication

devices

-

Human

models,

instrumentation, and procedures -- Part 1: Procedure to determine the
specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)
EN

Assessment of electronic and electrical equipment related to human

62311:2008exposure restrictions for electromagnetic fields (0 Hz - 300 GHz)
EN

Limitation of human exposure to electromagnetic fields from devices

50364:2001operating in the frequency range 0 Hz to 10 GHz, used in Electronic
Article Surveillance (EAS), Radio Frequency Identification (RFID) and
similar applications
EN

Generic standard to demonstrate the compliance of low power

50371:2002electronic and electrical apparatus with the basic restriction related to
human exposure to electromagnetic field (10 MHz - 300 GHz) - General
Public
EN

Product standard to demonstrate the compliance of radio base stations

50385:2002and fixed terminal stations for wireless telecommunication systems with
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the basic restrictions or the reference levels related to human exposure to
radio frequency electromagnetic fields (110 MHz - 40 GHz) Occupational
EN

Product standard to demonstrate the compliance of radio base stations

50385:2002and fixed terminal stations for wireless telecommunication systems with
the basic restrictions or the reference levels related to human exposure to
radio frequency electromagnetic fields (110 MHz - 40 GHz) - General
public

Emission


Conducted Emission

EN 55022:2006 + A1:2007



Radiated Emission

EN 55022:2006 + A1:2007



Harmonic Current Emission

EN 61000-3-2:2006 + A1:2009 + A2:2009



Voltage Fluction and Flicker

EN 61000-3-3:2008

Immunity


Electrostatic Discharge

EN 61000-4-2:2009



RF Electromagnetic Field

EN 61000-4-3:2006 + A1:2008 + A2:2010



Fast Transient Common Mode

EN 61000-4-4:2004 + A1:2010



Surges

EN 61000-4-5:2006



RF Common Mode

EN 61000-4-6:2009



Voltage dips & Interruption

EN 61000-4-11:2004



Transient & Surges

ISO 7637-2:2004

7.2.5 National Telecommunication Metrology Station (TMC Lab)
Quality Supervision Test Center for Telecommunication Electromagnetic Compatibility
of MII was established on December 21, 2001. The laboratory facilities in the Center was
built since 1997 and finished at the end of 1999.
The main EMC test site and test system of the lab includes ：


One 10m semi-anechoic chamber (23.18m x 16.88 m x 9.6 m);



One 3m full-anechoic chamber (6.80m x 3.08 m x 3.53 m) ;
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7 shielded rooms as well as a full set of advanced EMC test equipment.

In 1999, the lab passed the accreditation assessment of China National Accreditation for
Laboratories (CNAL). In Jan. 2001, the lab passed the scope expansion by CNAL. The
expanded scope includes: EMC test for GSM mobile phone and ancillary equipment,
EMC test for information technology equipment, EMC test for telecom power source
equipment, EMC test for telecom terminal equipment, EMC test for telecom testing
instrument and EMC test for industrial, scientific and medical (ISM) equipment. In
October 2001, mobile phone electromagnetic radiated emission (SAR) test passed the
scope expansion assessment by CNAL. In March 2003, safety test for information
technology equipment passed the scope expansion assessment by CNAL. In August
2005, conformance test for mobile terminal also passed the scope expansion assessment
by CNAL.
The lab also leads in the industry in getting international accreditation.
● The lab became listed lab of FCC in September 2000.
● In Jan. 2001, the lab obtained the accreditation by Germany accreditation organization
– DAR according to ISO/IEC 17025 and passed the scope expansion accreditation
and surveillance assessment in Feb.2002, August 2003 and Feb.2005.
● In August 2005, the Antenna Performance Test Lab became CTIA Authorized Testing
Lab - CATL. The Antenna Performance Test Lab fully conforms to the requirements
of CTIA (Cellular Telecommunication and Internet Association) for mobile terminal
antenna test. It became the first independent third-party testing lab for RF
performance

(TRP)

and

receiving

performance

(TIS)

testing

of

mobile

communication equipment. It is also one of the first CTIA Authorized Testing Labs
(CATL) in Asia as well as one of the first authorized testing lab for TRP and TIS for
GPRS and EGPRS equipment.
● In September 2005, the lab became Wi-Fi authorized testing lab. It is the first lab
authorized by

Wi-Fi Alliance.

● In 2005, the lab became member of GCF and WiMAX Forum.
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By now, the testing scope of the lab covers most of the telecom equipment, information
technology equipment and ISM (industrial, scientific and medical) RF equipment.
Through international accreditation, testing reports of the lab are accepted by most
countries and regions in the world. In recent years, the lab has provided test service for
products of many enterprises that will be exported to the overseas market.
Since 2000, telecom equipment (mainly wireless communication equipment, including
mobile phone and base station as well as telecom power source equipment, cordless
telephone equipment, fixed wireless link equipment and xDSL equipment, etc.) that will
enter the national public telecom network should be sent to our lab for network access
license test, appointed by the Telecom Equipment Administration Bureau of the Ministry
of Information Industry.
Since the operation of the lab, number of the products tested in the lab exceeds several
thousands. The lab also undertakes the quality inspection and test of EMC for large
amount of telecom equipment required by the Telecom Equipment Administration
Bureau of the Ministry of Information Industry, ensuring the quality of the telecom
network equipment. As the test data of the lab is widely recognized in the world, test for
clients native and abroad also provide good service for the export of products in telecom
and electronics manufacture industry. Telecom and electronics products tested in the lab
have been exported to many areas such as Europe, America and Asia Pacific.
Meanwhile, the lab is also active in the drafting of EMC standards for telecom and
electronic industry. Standards issued include:
● YD/T 968 “Limits and methods of measurement of electromagnetic compatibility for
telecommunication terminal equipment ”
● YD/T 983 “Limits and methods of measurement of electromagnetic compatibility for
telecommunication power supply equipment”
● YD/T 991 “Limits and methods of measurement of electromagnetic compatibility for
digital transmission analyzers”
● YD 1032 “Limits and Measurement Methods of Electromagnetic Compatibility for
900/1800MHz Digital Cellular Telecommunications System Part1: Mobile Station and
Ancillary Equipment”
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● YD 1103 “Requirements and Measurement Methods of Electromagnetic Compatibility
for Cordless Telephone”
● YD 1138 “Electromagnetic Compatibility Requirement and measurement methods for
Fixed Radio Links and ancillary equipment”
● YD 1139 “Requirement and Measurement Methods of
Electromagnetic

Compatibility

for

900/1800MHz

TDMA

Digital

Cellular

Telecommunications System Part 2: Base Station and Ancillary Equipment”
● YD 1169.1 “Requirement and Measurement Methods of Electromagnetic Compatibility
for 800MHz CDMA Digital Cellular Telecommunications System Part 1: Mobile Station
and Ancillary Equipment”
●YD 1169.2 “Requirement and Measurement Methods of Electromagnetic Compatibility
for 800MHz CDMA Digital Cellular Telecommunications System Part 2: Base Station
and Ancillary Equipment”.
Standards that we participated in the drafting also include “General Requirements of
Electromagnetic Compatibility for Radio Equipment”, “General Requirements of
Electromagnetic

Compatibility

for

Telecom

Network

Equipment”,

“General

Requirements of Electromagnetic Compatibility and Testing Methods for Telecom
Network Equipment”, “General Requirements of Electromagnetic Compatibility and
Testing Methods for Short-distance Radio Emission Equipment”, “General Requirements
of Electromagnetic Compatibility and Testing Methods for xDSL equipment”, etc., which
set up the national standard system and planning for the Electromagnetic Compatibility
standards in telecom and electronic industry. Also, the lab drafted tens of technical
documents such as testing implementation rules, testing methods, etc.
The lab is active in the drawing up of WLAN standards in both national and international
standard organizations, playing an important role in the technical field in WLAN
technologies and testing techniques, participating in the drafting of many WLAN
technical and testing standards, such as the series of standards of WLAN technical
requirements and equipment testing methods for public WLAN in CCSA (China
Communication Standard Association), testing methods for convergence equipment of
WLAN and cellular network, interoperability methods for Wi-Fi audio product,
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interoperability methods for consuming electronic product with Wi-Fi function,
interoperability methods for WLAN high-speed transmission 802.11n equipment, etc. in
Wi-Fi Alliance.
Also, the lab is active in the drawing up of safety and protection standards, playing an
important role in the technical field in safety and protection technologies and testing
techniques, participating in the drafting of many relative standards, such as YDN 1272005 “Safety Guidelines for Telecom Equipment”, “Resistance test for excessive voltage
and current of telecom equipment”, “Resistance test for excessive voltage and current of
insulation transformer”, etc.
As part of the National Telecommunication Metrology Station, the lab also undertakes
metrology calibration work for wireless communication instrument. The National
Telecommunication Metrology Station was set up in October 20, 1992 according to the
Document No. (1992) 460 “Notification of the establishment of the National
Telecommunication Metrology Station” issued by the former National Technical
Supervision Bureau. In service, it is under the leadership of the National Technical
Supervision Bureau, undertaking the metrology calibration of telecom metrology
instrument in the whole country authorized by the National Technical Supervision
Bureau.
The major responsibilities of the National Telecommunication Metrology Station are to
research and set up the top national metrology standards authorized by the National
Technical Supervision Bureau, top telecom metrology standards for the ministry of
Information Industry and relative quality testing system for telecom products, research on
telecom testing technologies, testing measures and testing methods, draw up relative
testing standards, telecom metrology verification regulations and other technical
specifications for telecom products, train telecom metrology testing engineers, perform
calibration of telecom instruments and quality supervision and testing on telecom
products.
Wireless, Microwave Instrument Calibration Capabilities
Wireless communication synthesis tester, signal generator, spectrum analyzer, network
analyzer, vector signal analyzer, wireless channel simulator, noise and interference
simulator, static discharge generator, field sensor calibration system, microwave power
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meter, power sensor, signal generator, function generator, receiver, RF cable tester, noise
co-efficient analyzer, etc.
● Lab 2 (EMC) is mainly responsible for the calibration and verification of wireless
instrument The lab is equipped with Level 1 industry standard: high-frequency voltage
standard, power standardHigh accuracy testing instrument: test receiver 8920, spectrum
analyzer PSA, power meter EPM/NRT, vector signal analyzer 89650S, FSIQ, vector
signal source E4438C, high-performance RF source 8257D, signal source analyzing
system E5052 (SSA), 40GHz signal source SMP04, 40GHz spectrum analyzer FSU46,
etc.
● RF signal testing capability can reach 40GHz
● Power testing capability can reach -130dBm
● Advanced digital modulation testing and calibration
● High-accuracy phase noise testing standard
● Wireless channel simulator calibration changed the situation that this type of
instrument could only be sent to other countries for calibration in the past.
● Self-developed automatic calibration system for signal source, network analyzer and
digital wireless synthesis tester features with high accuracy and high repeatability
● Automatic test
Most of the wireless synthesis tester features with automatic test with self-developed
programs. Through testing verification and modification of the software for many years,
the system has calibrated wireless synthesis tester (8960, CMU200, 4201, 4107, 8922,
CMU300, MT8801, CMD55, CMD57) for several thousands sets. The system features
with high speed, stable operation and high accuracy. Testing engineers have rich
experience in calibration area.
● All parameters can traced to the national standards Items accredited by CNAL
● wireless synthesis tester (analogue), GSM digital wireless synthesis tester, CDMA
digital wireless synthesis tester, PHS digital wireless synthesis tester, signal source,
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spectrum analyzer, network analyzer, vector signal analyzer, wireless channel simulator,
noise and interference simulator, static discharge generator, field sensor calibration
system, microwave power, RF attenuator, filter, coaxial cable, field strength tester, etc.
The customers include:
MOTOROLA Beijing, NOKIA, Bird, Lenovo, Vkmobile, Eastcom, Huawei, Capitel,
Datang mobile, ZTE, Hebei Mobile/Unicom, TCL, CTTL, National Radio Supervision
Bureau, etc.
Testing service
● Conducted emission test
● Radiated emission test
● Emission power test
● Conducted spurious emission test
● Radiated spurious emission test
● Harmonic current test
● Voltage fluctuant and flicker test
● Radiated, radio-frequency, electromagnetic field immunity test
● Electrostatic discharge immunity test
● Power frequency magnetic field immunity test
● Surge immunity test
● Electrical fast transient / burst immunity test
● Immunity to conducted disturbances, induced by radio-frequency fields
● Voltage dips, short interruptions and voltage variations immunity test
● Antenna RF power and receiving sensitivity test
● Antenna gain direction chart and antenna gain factor test
● WLAN equipment RF performance and Wi-Fi interoperability test
● Electromagnetic radiated emission (SAR) test
● Electromagnetic shielding performance test
● RF and conformance test for GSM and WCDMA mobile terminal
● WLAN equipment performance and conformance test
● Information technology equipment safety test
Telecom Equipment that Can be Tested
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A. Wireless communication equipment


Base station and equipment



GSM mobile station and ancillary equipment



CDMA mobile communication system



WCDMA mobile terminal



Wireless access equipment



WMAN equipment



Other wireless equipment and telecom network equipment

B. Telecom network equipment


Exchange system, transmission system, router, IP equipment



Power equipment



Network monitoring equipment

C. Telecom terminal equipment


Cordless telephone set



Telephone set



ISDN terminal



Computer network equipment (all kinds of network adapting card, etc.)
Other terminals (computer, modem, etc.)



IC card telephone set, magnetic card telephone set

D. Other equipment


Computer and ancillary equipment



Telecom testing instrument



Wireless earphone and audio equipment



Information electronic home appliance

Testing scope
EMC: EMC test for Network Access License, CCC, CE, FCC as well as non-type
approval test: information technology equipment, telecom equipment (network and
terminal, etc.), medical instrument, industrial and scientific equipment, power equipment,
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monitoring, safe-guard and alarm system, billing equipment, vehicle equipment,
electrical tool, electrical toy, illumination appliance…
Safety: Safety test for Network Access License, CCC, CE as well as non-type approval
test
Radiated emission: EMF (Electromagnetic Field) test and technical consultation
(Network Access License, CE, FCC as well as non-type approval test), test of radiated
emission of all kinds of wireless communication terminal, field test for electromagnetic
environment ( 0 Hz - 40 GHz ): high-voltage power line, transformer, transceiver and
mobile communication base station, electromagnetic shielding performance of civil and
military-used shielded room, acceptance test for anechoic chamber (shielded
performance, field attenuation, reflectance level and field uniformity).
Wireless calibration: metrology and calibration of wireless communication instrument:
signal source, spectrum analyzer, synthesize tester, scalar and vector network analyzer,
audio source./analyzer, vector signal analyzer, testing receiver, attenuator/cable, filter,
power slitter, power meter, power sensor, RF cable tester/resistance tester, wireless
channel simulator, noise and interference simulator…
Wireless RF test: RF performance test for mobile terminal such as GSM mobile phone,
WCDMA mobile phone, Bluetooth equipment, Wi-Fi equipment, DECT telephone as
well as wireless network equipment such as mobile station and repeater, etc.
WLAN test: First Wi-Fi Alliance Authorized testing Lab in China. Wi-Fi testing work
started from September 2005 and can provide interoperability test for 802.11a, 802.11b,
802.11g, 802.11h, 802.11d, WPA, WPA2, Extended EAP, WMM as well as WMMAPSD, etc. Moreover, the lab also can provide all RF performance test, certification test
for FCC, CE and public WLAN test service for WLAN products
WiMAX equipment test : WiMAX certification test: The second WFDCL(WiMAX
Forum Designated Certification Laboratory) in the world, WiMAX certification test lab is
capable of doing the following certification tests for costumers:


PCT - Protocol Conformance Testing



RCT - Radio Conformance Testing



IOT – Interoperability Testing
112

Regulatory Testing


EN 301 753 - RF Testing for 3.5 GHz WiMAX devices.



EN 301 489-1&4 - EMC testing.



EN 60950 - Electrical safety testing.



EN 50385 - Human exposure to electromagnetic fields testing.



47 CFR Part 27 - RF Testing for 2.5 GHz WiMAX devices.



47 CFR Part 15.209, 15.247- RF Testing for 5.8 GHz WiMAX devices.



47 CFR Part 15 Subpart B - EMC Testing.



47 CFR Part 1.1307, 1.1310 - SAR Testing.

Information safety test: Information safety test for all kinds of network and terminal
equipment, including: prevention of information leakage, interference positioning,
TEMPEST …
Mobile terminal conformance test: GCF authorized lab. The lab is equipped with
multiple sets of advanced test system for RF, USIM/SIM interface test and audio
conformance test for GSM and WCDMA system. It can perform GCF/PTCRB
conformance test and CE/FCC test for GSM and WCDMA mobile terminal.
Antenna performance
Antenna performance test lab
First independent third-party TRP and TIS test lab for mobile communication equipment
in China; First CTIA authorized OTA chamber performance calibration lab in China; One
of the first CTIA authorized testing lab-CATL in Asia; One of the first authorized testing
lab for TRP and TIS test of GPRS and EGPRS equipment in the world.
The Lab has the testing capabilities as following:


TRP and TIS test according to CTIA OTA Test Plan Revision 2.1;



The test system can perform TRP and TIS test for mobile phones in GSM850,
GSM900, DCS1800, PCS1900, IS-95 CDMA, CDMA2000, GPRS, EGPRS and
WCDMA system;



High-accuracy 2-dimensional RF radiation power and receiving sensitivity test ;



Passive antenna test for frequency lower than 18GHz;
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 High-frequency spurious test for wireless communication equipment – up to 40
GHz.

7.3 Sample Case Analysis for Test Report
The Test report of two (2) different sample brand of different model mobile handset that
were submitted to the Nepal Telecommunciations Authority as a document along with the
application submission for the purpose of getting Type Approval Certificate by different
local representative were studied and analyzed and same is summarized hereunder in the
perspective of test standard, procedure and related testing/measurment instrument during
the study.

7.3.1 Sample Test Report Analysis of Nokia Model 501,5010 Type RM-902
Brand : Nokia
Model: 501, 5010
Type: RM-902

Nokia Corporation declares the sole responsiblity of the product conforms to the
following standards and specifications as a Declaration of Conformity:

EMC:

Spectrum:

EN 301 489.1

v1.9.2

EN 300 328:

v1.7.1

EN 301 489.7

v1.3.1

EN 301 511:

v9.0.2

EN 301 489.17

v2.1.1

Safety:
EN60950-1:2006+A11:2009+A1:2010+A12:2011

RF Exposure:
EN50369:July 2001
EN62311:2008
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1995/519/EC:
Council Recommendation on the limitation of Exposure of the General public to
Electromagnetic Fields and is manufactured in accordance with the requirments of the
Full Quality Assurance System (1999/5/EC Annex V)

The product complies with the essential rrquirments of the following Directive(s):
- The directive 1999/5/EC(R&TTE): Article 3.1a), 3.1b) and 3.2
- The directive 2009/125/EC ( ErP- Energy Related Products
- Directive 2011/65/EC(RoHS- Restriction of Hazardous Substances
and is marked accordingly with the required CE marking of the above mentioned
directives resulting in the CE mark and notified body number combination.

The following standards under Annex V of the Directive 1999/5/EC and has issued the
Declaration of Conformity with the essential requirments of the Directive

BABT Declaration of conformity and essential requirements of the Directive 1999/5/EC

Standards:
EN 301 511 Harmonized standard for mobile stations in the GSM 900 and GSM 1800
bands
EN 300 328 Hamonized standard for data transmission equipment operating in the 2.4
GHz ISM

band

EN 301 489- 01 Electromagnetic compatibility standard for radio equipment and
services
EN 301 489-07 Specific (EMC) conditions for mobile radio equipment, GSM 900/1800
bands
EN 301 489-17 Specific (EMC) conditios for Brodband Data Transmission Systems
EN 60950-1

Safety of Information Technology equipment

EN 50360 Product standards to demonstrate the compliance of mobile phones with the
basic restrictions related to human exposure to electromagnetic fields (300
MHz to 3 GHz)

EN 62311

Assessment of electronic and electrical equipment related to human
exposure restrictions for electromagnetic fields (0 Hz to 300 MHz)
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1999/5/EC

Council recommendation on the limitation of exposure of the general
public to electromagnetic fields ( 0 Hz to 300 GHz)

SAR Compliance Test Report
Testing in accordance with:


ICNIRP, 1998



IEC 62209-1:2005 and EN 62209-1:2006



EN50360



IEEE 1528 – 2003



Australian Communications and Media Authority (ACMA)

7.3.2 Sample Test Report Analysis of BIRD/VIPHONE/ADMET Brand Model
Brand:

BIRD, VIPHONE, ADMET

Model No: K3, K6, K7, K200, K300, B101, B105, B108, B109, B110, S11, S12, S13,
S15, S15, T10, T20, F2, F8, B11, B22, B33, B55
Test Report Certification was issued based on EN 301 489 standard

QuieTec Corporation has three testing Lab two located in Taiwan and one in China.
The test facilities in the lab has been accredited by Taiwan R.O,C, Germany, Norway,
USA, Japan and China.

The EUT of different model includes Bluetooth operating in 2402-2480 MHz frequency
band, Battery and AC adopter.

EMI and EMS test has been carried out under EN 301489-1 & -7&-17 in different test
mode. Signal Generator of Agilent, Note book of Dell and Radio Communication Tester
of R&S are used

In the summary of the test results following test items are performed
Test Items:
Emission

Normative References
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Conducted Emission

EN 55022:2006 + A1:2007



Radiated Emission

EN 55022:2006 + A1:2007



Harmonic Current Emission

EN 61000-3-2:2006 + A1:2009 + A2:2009



Voltage Fluction and Flicker

EN 61000-3-3:2008

Immunity


Electrostatic Discharge

EN 61000-4-2:2009



RF Electromagnetic Field

EN 61000-4-3:2006 + A1:2008 + A2:2010



Fast Transient Common Mode

EN 61000-4-4:2004 + A1:2010



Surges

EN 61000-4-5:2006



RF Common Mode

EN 61000-4-6:2009



Voltage dips & Interruption

EN 61000-4-11:2004



Transient & Surges

ISO 7637-2:2004

List of Test Equipments are used for each type of performed test items
Conducted Emmission/TR-1
SN

Instrument

Manufacturer

Type No

Serial No

1
EMI Test Receiver

R&S

ESCI

100573

2
Spectrum Analyzer

Agilent

N9010A

MY48030494

3
Preamplifier

Quietek

AP025C

CHM-0602008

Schaffner

CBL6112B

2931, 2933

Bilog Antenna
4

5
Broad Band Horn AntennaSchwarzbeck

BBHA9120D 499

6
Coaxial Cable

Huber+Suhner

SUCOFLEX 106AC-1L,R,C

Zhicheng

ZC1-2

7
Temperature/Humidity
Meter

TR1-TH

Radiated Emmission/AC-2
SN

Instrument

Manufacturer Type No

Serial No

1

EMI Test Receiver

R&S

100573

ESCI
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2

Bilog Antenna

Teseq GmbH

CBL6112D

3

Coaxial Cable

Huber+Suhner SUCOFLEX 106 AC-2C

4

Temperature/HumidityZhicheng

ZC1-2

27611

TR1-TH

Meter

Radiated Emmission/AC-5
SN

Instrument

Manufacturer Type No

Serial No

1

Spectrum Analyzer

Agilent

N9010A

MY48030494

2

Preamplifier

Miteq

NSP1800-25

1364185

3

Broad Band Horn Antenna Schwarzbeck

BBHA9120D

499

4

Coaxial Cable

SUCOFLEX

AC-2C

5

Temperature/Humidity

6

Meter

Huber+Suhner

106
Zhicheng

ZC1-2

TR1-TH

Harmonic Current Emmission/TR1 and Voltage Fluctuation and Fliker/TR-1

1

Power Analyzer

California

PACS-1

72419

2

AC Power Source

California

5001iX-208 ZC1-56741

3

Temperature/Humidity

Zhicheng

2

TR1-TH

Meter
Electrostatic Discharge/ TR3
1

ESD Simulator

EM TEST

Dito

V0616101367

2

Barometer

Fengyun

DYM3

0506048

3

Temperature/Humidity

Zhicheng

ZC1-2

TR1-TH

Meter
Radiated Susceptibility/AC-4
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1

Signal Generator

R&S

SML03

102324

2

Power Meter

Boonton

4231A

144502

3

Power Sensor

Boonton

51011-EMC

33859

4

Power Meter

Agilent

E4416A

GB41293844

5

Power Sensor

Agilent

E9304A

MY41497198

6

RF Switch

MF

SW1072

RFSW980005

7

Power Amplifier

Schaffner

CBA9413B

43526

8

Power Amplifier

CBA9428

43516

9

Directional Coupler

Schaffner

CHA9652B

0121

10

Directional Coupler

Schaffner

DC7144A

312249

11

E-Field Probe Type 8.3

A&R

2244/90.21

AZ-0030

12

EMR-20C Radiation Meter Narda

BN2244/70

AW-0074

13

Horn Antenna

Narda

AT4002A

312312

14

Temperature/Humidity

A&R

15

Meter

Zhicheng

ZC1-2

TR1-TH

RS&CS Test Additional Equipment for Audio Breakthrough
1

Audio Analyzer

R&S

UPV

101198

2

Radio Communication

R&S

CUM 200

106388

FCC-801-

FCC

Tester
3

Coupling Decoupling
Network

4

Bulk Current Injection

M2/M3- 08062

16A
FCC

F-120-9A

08543

probe
5

RF Corrent Probe

FCC

F-52

08406

6

Attenuator

AR

AF06150

0330207

7

Power Amlifier

AR

150A250

0330345

8

Directional Coupler

AR

DC2600A

330007

9

Sound Calibration

B&K

4231

2656615

10

Conditioning Amplifier

B&K

2690-OS2

2654239

11

Microphone

B&K

2669

2653397

12

Microphone

B&K

4192

26488648
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13

Probe Microphone

B&K

4182

2647120

14

Mouth Simulator

B&K

4227

2659578

15

Telephone Test Head

B&K

4602B

2663119

NSG3060

087

Fast Transients Common Mode / TR2
1

Immunity Test System

Teseq GmbH

2

Automatic Steptransformer Teseq GmbH

INA6502-CIB

167

3

CDN

Teseq GmbH

CDN3061

087

4

CDN

Teseq GmbH

CDN118

37349

5

Burst/EFTpulse verificationTeseq GmbH

CAS3025

32093

Zhicheng

ZC1-2

TR1-TH

Teseq GmbH

NSG 3060

087

kit
6

Temperature/Humidity
Meter

Surges/ TR2
1

Immunity Test System

2

Automatic Steptransformer Teseq GmbH

INA6502-CIB

167

3

CDN

Teseq GmbH

CDN3061

087

4

CDN

Teseq GmbH

CDN118

37349

5

Signal Line Coupling

Teseq GmbH

CDN 117

31806

Network
6

Telecom Surge Module

Teseq GmbH

TSM3751

0078

7

Temperature/Humidity

Zhicheng

ZC1-2

TR1-TH

NSG 3060

087

Meter
Voltage dips and interruption / TR2
1

Immunity Test System

Teseq GmbH

2

Automatic Steptransformer Teseq GmbH

INA6502-CIB

167

3

CDN

CDN3061

087

Teseq GmbH
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4

Temperature/Humidity

Zhicheng

ZC1-2

TR1-TH

RF Generator

Schaffner

NSG2070

1120

Attenuator

Schaffner

INA2070-1 CDN 2120

Coupling/Decoupling

Schaffner

M016

21249

Teseq GmbH

CDN M016

24484

Schaffner

CDN T400

19083

Teseq GmbH

CDN T400

22461

Teseq GmbH

CDN T800

26167

Zhicheng

ZC1-2

TR1-TH

50 Ohm Termination

SHX

TF2

07081405

50 Ohm Termination

SHX

TF2

07081406

MT5510-750-

67

Meter
Conducted Susceptibility/ TR2

Network
Coupling/Decoupling
Network
Coupling/Decoupling
Network
Coupling/Decoupling
Network
Coupling/Decoupling
Network
Temperature/Humidity
Meter

Transient and Surges / No. 4 Shielded Room
Transient Generator

Schaffner

0034
Burst Genetor

Schaffner

FT5530-700033R01

Load Dump Generator

Schaffner

Impedance Generator
Power Amplifier Generator
Schaffner
Function /Wave Generator

LD5505-7500045r01

Schaffner

74
35

RM5505-750 057r01 PA5840-14
75

/581-0005

FG5620-750
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Schaffner

-0051-00

35

Test Environment
For all kinds of test items the test environment like Temperature, Humidity & Barometric
Pressure shall be kept as per requirement for each item to be tested.

General Requirement for Immunity Performance Test as per standard
EN 301 489.1 v1.9.2
There are four categories of performance criteria
a. Performance criteria for continuous phenomena applied to transmitters;
b. Performance criteria for transient phenomena applied to transmitters;
c. Performance criteria for continuous phenomena applied to receivers;
d. Performance criteria for transient phenomena applied to receivers.

These general performance criteria are commonly used for the assessment of radio
equipment. More specific and product related performance criteria for a dedicated type of
radio equipment applied EN 301 489 -7 and EN 301 489 -17

SAR Test
a. COMOSAR Measurement System
1. COMOSAR Measurement System
2. COMOSAR E-Field Probe
3. High Precision 6 axis Robot with controller
4. Video Positioning System
5. Device Holder
6. SAM Twin Phantom

b. Tissue Simulating Liquid
1. Composition of the tissue simulating Liquid
2. Tissue Calibration
3. Tissue Dielectric parameters for Head and Body Phantom

c. SAR Measurement Procedure
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d. SAR Exposure Limits
e. Test Equipment List
f. Measurement Uncertainty
g. Power Measurement
h. Test Results

SAR Measurement Procedure
SAR Test are carried out based on following applicable standard(s)


EN 50360:2001



EN 62209-1:2006

Among different measurement systems COMOSAR measurement system is widely used
for SAR measurement. For performance measurement test it consists of the following
items.
a. High precision 6-axis robot with controller
b. Tech pendant &
c. Software

Data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The signal is optically transmitted to the EOC.

Electro-optical converter (EOC) performs the conversion from optical to electrical signal
for the digital communication with the DAE. The EOC signal is transmitted to the
measurement server.

Applications
Predefined procedures and evaluation for automated compliance testing with all
worldwide standards, e.g. IEEE 1528, OET 65, IEC 62209-1, IEC 62209-2, EN 50360,
EN 50383 and others.

3.

Area Scans

4.

Zoom Scans (Cube Scan Averaging)

5.

Uncertainty of Inter/Extrapolation and

Averaging
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SAR Measurement Procedure

Equation used for SAR calculation is
|E|²
SAR = -----------

Where
: represents the simulated tissue conductivity
: represents the tissue density

The EUT is set to transmit at the required power in line with product specification, at
each frequency relating to the Low, MID & high channel settings. Pre scans are made on
the device to establish the location for the transmitting antenna, using a large area scan in
either air or tissue simulation fluid.

The EUT is placed against the universal Phantom where the maximum area scan
dimensions are larger than the physical size of the resonating antenna. When the scan size
is not large enough to cover the peak SAR distribution, it is modified by either extending
the area scan size in both the X and Y directions, or the device is shifted within the
predefined area. The area scan is then run to establish the peak SAR location
(interpolated resolution set at 1mm³) which is then used to orient the center of the zoom
scan. The zoom scan is then executed and 1g and 10g averages are derived from the
zoom scan volume (interpolated resolution set at 1mm³). When multiple peak SAR
locations were found during the same configuration or test mode, zoom scan shall
performed on each peak SAR location, only the peak point with maximum SAR value
will be reported for the configuration or test mode.

SAR Exposure Limit
SAR assessment has been made in line with the requirements of IEEE-1528, FCC
Supplement C, and comply with ANSI/IEEE C95.1-1992 “Uncontrolled Environments’
limits
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Limits for General Population/ Uncontrolled Exposure (W/kg)
Type Exposure

Uncontrolled Environment limit

Spatial Peak SAR (10g cube tissue for brain

2.0 W/kg

and trunk)
Spatial Average SAR (whole body)

0.08 W/kg

Spatial Peak SAR (10g for Limb)

4.00 W/kg

Test Equipment List
Equipment

Manufacturer/Model

Identification No.

SAR Probe

Satimo

SN_3511_EP132

Phantom

Satimo

SN_4511_SAM90

Liquid

Satimo

-

Comm Tester

R&S – CMU200

069Y7–158-13-712

Multimeter

Keithley 2000

1188656

Dipole

Satimo SID900

SN46/11DIP 0G900-185

Satimo SID1800

SN46/11DIP 1G800-186

Amplifier

Aethercomm

SN 046

Power Meter

HP E4418A

US38261498

Network Analyser

R&S

SN100132

Test under EN 300 328 V.1.7.1 (2006-10)
Performed Test Items

Normative References

EIRP

EN 300 328 V.1.7.1(2006-10)

Max. Spectral Power density

EN 300 328 V.1.7.1(2006

Frequency Range

EN 300 328 V.1.7.1(2006

Tx. Spurious Emission

EN 300 328 V.1.7.1(2006

Rx. Spurious Emission

EN 300 328 V.1.7.1(2006

Dwell Time

EN 300 328 V.1.7.1(2006
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Hopping Channel

EN 300 328 V.1.7.1(2006

Hopping Sequences

EN 300 328 V.1.7.1(2006

For EIRP, Frequency Range test, following test equipments are used:

Equipment

Manufacturer

Identification No.

Power Meter

Anritsu

ML2495A

Power Sensor

Anritsu

MA2411B

DC Power Supply

IDRC

CD-035-020PR

Programable Temperature Humidity Chamber

Gaoyu

TH-1P-B

Temperature Humidity Meter

Zhicheng

ZC1-2

Spectrum Analyser

Agilent

E4446A

Temperature Humidity Meter

Zhicheng

ZC1-2

Spectrum Analyser

Agilent

E4446A

PSG Analog S.G

Agilen

E8257D

Preamplifier

Quie Tek

AP-025C

Preamplifier

Quie Tek

AP-180C

Bilog Type Antenna

Schaffner

CBL6112D

Half wave Tuned Dipole Antenna

COM-POWER AD-100

Broad band Horn Antenna

Schwarzbeck BBHA9120D

Broad band Horn Antenna

Schwarzbeck BBHA9120D

High Pass Filter

Wainwright

Band Reject Filter

Wainwright WRCG2400/2485-

For Max. Spectral Power density

For Tx. Spurious Emission

WHKX2.8/18G-12SS

2375/2510-60/11SS
Temperature Humidity Meter

Zhicheng

ZC1-2

Test Under
126

EN 301 511V.9.0.2(2003-03)

GSM Harmonized EN for mobile station in
the GSM900 and GSM 1800 bands covering
essential requirements under article 3.2 of
the RTTE directive (1999/5/EC)

TS 151010-1

Digital Cellular Telecommunications system
(phase 2+); Mobile Station (MS)
conformance specification;
Part1:Conformance Specification (3GPP TS
51 010-1, V7.2.0 Release 7)

Safety Test
Following test has been carried out


Safety aspect of components



Power Interface



Marking and Instructions



Control & indicators



Protection from electric shock and energy hazards



SELV circuit



TNV circuit



Limited current circuit



Limited power sources



Provisions for earthing and bonding



Over current and earth fault protection in primary circuits



Safety interlocks



Electrical insulation



Clearances, creepage distances and distances through insulation



Wiring, connections and supply



Connection to a main supply



Connection to a cable distribution system

AC/DC Adopter Test

Under Standard EN 60950-1:2006+A11:2009+A1:2010+A12:2011
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Following test has been carried out


Safety aspect of components



Power Interface



Marking and Instructions



Control & indicators



Protection from electric shock and energy hazards



SELV circuit



TNV circuit



Limited current circuit



Limited power sources



Provisions for earthing and bonding



Over current and earth fault protection in primary circuits



Safety interlocks

SAR Test for Cellular Protection Case for Mobile Phone Under EN 62209-1: 2006
Standard
A SAR Test carried out for Safe MOB in EMITECH Lab, France is mentioned hereunder
in terms of Test standard and Equipment.

TEST SITE: EMITECH laboratory at Le Mans (72) - FRANCE
The measurements were made according to the EN62209-1 standard for evaluating the
SAR level attenuation provided by the SAFE-MOB.

REFERENCE DOCUMENTS
Reference

Document title

Date

EN 62209-1

Human exposure to radio frequency fields from hand-held and body-

2006

mounted wireless communication devices – Human models,
instrumentation, and procedures
Part 1: Procedure to determine the specific absorption rate (SAR) for
hand-held devices used in close proximity to the ear (frequency range
of 300 MHz to 3 GHz) (IEC 62209-1:2005).
IEC 62209-1

Human exposure to radio frequency fields from hand-held and body-

2005

mounted wireless communication devices – Human models,
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instrumentation, and procedures
Part 1: Procedure to determine the specific absorption rate (SAR) for
hand-held devices used in close proximity to the ear (frequency range
of 300 MHz to 3 GHz).
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Chapter 8
Identification of Technical Infrastructure for the testing lab
This chapter deals with the Identification of the technical infrastructure needed to test the
mobile sets/terminals and LPDs in order to make the type approval possible by lab
testing.

8.1Technical Infrastructure Needed for the Testing Lab
In most of the Testing Lab the following infrastructures are found used.
1. Land & Building depending upon the lab size and capability
2. Separate RF anechoic test chambers of different dimensions/sizes as per the
requirment of Test. An example of the chamber dimension is mentioned below:
a. One 10m semi-anechoic chamber (23.18m x 16.88 m x 9.6 m);
b. One 3m full-anechoic chamber (6.80m x 3.08 m x 3.53 m) ;
c. 4 shielded rooms as well as a full set of advanced EMC test equipment.
3. Test Instruments for
a. EMC Test
b. Safety Test
c. SAR Test
d. RF Performance Test
4. Store Room
5. Technical Staff Rooms, Administrative Staff Room, Account Staff Room,
Supporting staff room, Helpers, Drivers room, Public dealing hall and Meeting
Hall.
6. Rest Rooms
7. Vehicle/Motor Cycle/Cycle
8. Cycle/Motor Cycle/Vehicle Garage

The general description regarding the chamber is mentioned below
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8.2 Anechoic Chamber
An anechoic chamber (an-echoic meaning non-echoing or echo-free) is a room designed
to completely absorb reflections of either sound or electromagnetic waves. They are also
insulated from exterior sources of noise. The combination of both aspects means they
simulate a quiet open-space of infinite dimension, which is useful when exterior
influences would otherwise give false results.
Anechoic chambers, a term coined by American acoustics expert Leo Beranek, were
originally used in the context of acoustics (sound waves) to minimize the reflections of a
room. More recently, rooms designed to reduce reflection and external noise in radio
frequencies have been used to test antennas, radars, or electromagnetic interference.
Anechoic chambers range from small compartments the size of household microwave
ovens to ones as large as aircraft hangars. The size of the chamber depends on the size
of the objects to be tested and the frequency range of the signals used, although scale
models can sometimes be used by testing at shorter wavelengths.


Acoustic anechoic chamber



Radio-frequency anechoic chambers

Acoustic Anechoic Chambers
Anechoic chambers are commonly used in acoustics to conduct experiments in nominally
"free field" conditions. All sound energy will be traveling away from the source with
almost none reflected back. Common anechoic chamber experiments include measuring
the transfer function of a loudspeaker or the directivity of noise radiation from industrial
machinery. In general, the interior of an anechoic chamber is very quiet, with typical
noise levels in the 10 –20 dBA range.
Semi-Anechoic Chambers
Full anechoic chambers aim to absorb energy in all directions. Semi-anechoic chambers
have a solid floor that acts as a work surface for supporting heavy items, such as cars,
washing machines, or industrial machinery, rather than the mesh floor grille over
absorbent tiles found in full anechoic chambers. This floor is damped and floating on
absorbent buffers to isolate it from outside vibration or electromagnetic signals.
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Radio-Frequency Anechoic Chambers
The internal appearance of the radio frequency (RF) anechoic chamber is sometimes
similar to that of an acoustic anechoic chamber; however, the interior surfaces of the RF
anechoic chamber are covered with radiation absorbent material (RAM) instead of
acoustically absorbent material. The RF anechoic chamber is typically used to house the
equipment for performing measurements of antenna radiation patterns, electromagnetic
compatibility (EMC) and radar cross section measurements. Testing can be conducted on
full-scale objects, including aircraft, or on scale models where the wavelength of the
measuring radiation is scaled in direct proportion to the target size. Coincidentally, many
RF anechoic chambers which use pyramidal RAM also exhibit some of the properties of
an acoustic anechoic chamber, such as attenuation of sound and shielding from outside
noise.
Radiation Absorbent Material (RAM)
The RAM is designed and shaped to absorb incident RF radiation (also known as nonionising radiation), as effectively as possible, from as many incident directions as
possible. The more effective the RAM is the less will be the level of reflected RF
radiation. Many measurements in electromagnetic compatibility (EMC) and antenna
radiation patterns require that spurious signals arising from the test setup, including
reflections, are negligible to avoid the risk of causing measurement errors and
ambiguities.
One of the most effective types of RAM comprises arrays of pyramid shaped pieces, each
of which is constructed from a suitably lossy material. To work effectively, all internal
surfaces of the anechoic chamber must be entirely covered with RAM. Sections of RAM
may be temporarily removed to install equipment but they must be replaced before
performing any tests. To be sufficiently lossy, RAM can neither be a good electrical
conductor nor a good electrical insulator as neither type actually absorbs any power.
Typically pyramidal RAM will comprise a rubberized foam material impregnated with
controlled mixtures of carbon and iron. The length from base to tip of the pyramid
structure is chosen based on the lowest expected frequency and the amount of absorption
required. For low frequency damping, this distance is often 24 inches, while high
frequency panels are as short as 3– 4 inches. Panels of RAM are installed with the tips
pointing inward to the chamber. Pyramidal RAM attenuates signal by two effects:
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scattering and absorption. Scattering can occur both coherently, when reflected waves are
in-phase but directed away from the receiver, and incoherently where waves are picked
up by the receiver but are out of phase and thus have lower signal strength. This
incoherent scattering also occurs within the foam structure, with the suspended carbon
particles promoting destructive interference. Internal scattering can result in as much as
10 dB of attenuation. Meanwhile, the pyramid shapes are cut at angles that maximize the
number of bounces a wave makes within the structure. With each bounce, the wave loses
energy to the foam material and thus exits with lower signal strength.
An alternative type of RAM comprises flat plates of ferrite material, in the form of flat
tiles fixed to all interior surfaces of the chamber. This type has a smaller effective
frequency range than the pyramidal RAM and is designed to be fixed to good conductive
surfaces. It is generally easier to fit and more durable than the pyramidal type RAM but is
less effective at higher frequencies. Its performance might however be quite adequate if
tests are limited to lower frequencies (ferrite plates have a damping curve that makes
them most effective between 30–1000 MHz).
There is also a hybrid type, a ferrite in pyramidal shape. Containing the advantages of
both technologies, the frequency range can be maximized while the pyramid remains
small (10 cm).
Effectiveness Over Frequency
Waves of higher frequencies have shorter wavelengths and are higher in energy, while
waves of lower frequencies have longer wavelengths and are lower in energy, according
to the relationship

where lambda represents wavelength, v is phase velocity of wave, and f is frequency. To
shield for a specific wavelength, the cone must be of appropriate size to absorb that
wavelength. The performance quality of an RF anechoic chamber is determined by its
lowest test frequency of operation, at which measured reflections from the internal
surfaces will be the most significant compared to higher frequencies. Pyramidal RAM is
at its most absorptive when the incident wave is at normal incidence to the internal
chamber surface and the pyramid height is approximately equal to

/4, where

is the
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free space wavelength. Accordingly, increasing the pyramid height of the RAM for the
same (square) base size improves the effectiveness of the chamber at low frequencies but
results in increased cost and a reduced unobstructed working volume that is available
inside a chamber of defined size.
Installation into a Screened Room
An RF anechoic chamber is usually built into a screened room, designed using the
Faraday cage principle. This is because most of the RF tests that require an anechoic
chamber to minimize reflections from the inner surfaces also require the properties of a
screened room to attenuate unwanted signals penetrating inwards and causing
interference to the equipment under test and prevent leakage from tests penetrating
outside.
Chamber Size and Commissioning
The actual test setups usually require extra room—more than that required to simply
house the test equipment, the hardware under test and associated cables. For example, the
far field criteria sets a minimum distance between the transmitting antenna and the
receiving antenna to be observed when measuring antenna radiation patterns. Allowing
for this and the extra space that may be required for the pyramidal RAM means that a
substantial capital investment is required into even a modestly dimensioned chamber. For
most companies, such an investment in a large RF anechoic chamber is not justifiable
unless it is likely to be used continuously or perhaps rented out. Sometimes, for radar
cross-section measurements, it is possible to scale down the objects under test and reduce
the chamber size, provided that the wavelength of the test frequency is scaled down in
direct proportion.
RF anechoic chambers are normally designed to meet the electrical requirements of one
or more accredited standards.
Health and Safety Risks Associated with RF Anechoic Chamber
The following health and safety risks are associated with RF anechoic chambers:


RF radiation hazard



Fire hazard
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Trapped personnel

Personnel are not normally permitted inside the chamber during a measurement as this
not only can cause unwanted reflections from the human body but may also be a radiation
hazard to the personnel concerned if tests are being performed at high RF powers. Such
risks are from RF or non-ionizing radiation and not from the higher energy ionizing
radiation.
As RAM is highly absorptive of RF radiation, incident radiation will generate heat within
the RAM. If this cannot be dissipated adequately there is a risk that hot spots may
develop and the RAM temperature may rise to the point of combustion. This can be a risk
if a transmitting antenna inadvertently gets too close to the RAM. Even for quite modest
transmitting power levels, high gain antennas can concentrate the power sufficiently to
cause high power flux near their apertures. Although recently manufactured RAM is
normally treated with a fire retardant to reduce such risks, they are difficult to completely
eliminate.
Safety regulations normally require the installation of a gaseous fire suppression system
including smoke detectors. Gaseous fire suppression avoids damage caused by the
extinguishing agent which would otherwise worsen damage caused by the fire itself. A
common gaseous fire suppression agent is carbon dioxide. Normally the fire detection
system is linked into the power supply to the chamber, so that the fire detection system
can disconnect the power supply if smoke or a fire is detected.
Test Lab Facility
Cost estimates for the test lab facility depend on the many variables involved in
establishing and operating the lab. Location and size are two major factors that can
greatly influence costs. In addition, annual upgrades for software and equipment for such
a large laboratory could increase the cost.
As an illustrative example, Table given below provides an average size facility that
would still be effective to support a wide range of testing programmes. The table shows a
facility designed for almost 20 staff members with an available space of 9500 sq ft (880
sq m) for both business and testing operations (e.g. Wireless Lab, Anechoic Chamber).
Table with estimation of Test Lab Floor Area
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Lab Facility

Area Sq Ft

Area Sq m

500
300
180
1500
500
400
400
400
400
900
150
1000
400
300
500
300
1000
300
9430

47
28
17
140
47
37
37
37
37
84
14
93
37
28
47
28
93
28
879

Entry Foyer
Reception
Director's office
Staff offices for 15 people
Conference room
Wireless testing
Calibration
SAR lab
Shielded room
Anechoic chamber
Environmental chamber
Storage for test gear
LAN server room
Finance and admin space
Filing room
Shipping and receiving
Garage for vans
Washrooms
TOTALS
Equipment

In order to operate effectively, the testing lab must have the appropriate test equipment.
In addition to the cost of equipment, there are the initial costs of calibration and
maintenance. Calibration can be accomplished internally, if a calibration lab is part of the
test centre plan. Calibration lab costs are generally high due to the high standards that
must be maintained for calibration equipment. It is often more cost effective to contract
for these services.
Infrastructure for Type approval labs
Test lab modules typically include:


RF test lab;



EM shielded room;



Anechoic chamber;



EMC test Equipment ;



SAR test systems;



Environmental chamber;



Open Area Test Site (OATS);



Mechanical test lab (e.g. vibration effects);



Calibration lab.
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[Note: Calibration lab costs are generally high due to the high standards that must
be maintained for calibration equipment. It is often more cost effective to contract
for these services]
Equipment for Specialized Test Labs
Wireless Test lab equipment
Equipment to consider:
•
Antenna
Tower
•
Antennas
(Loop, Biconical, Dipole,
Monopole)
•
Audio
Analyzer
•
Controller
• Power Supply
DC
•
Horn
Antenna
•
Hybrid Junction
Line
• Impedance Stabilization Network
(LISN)




Log Periodic Antenna
Miscellaneous (attenuators,
connectors,
adapters)
Modulation Analyzer

•
Multimeter
Oscilloscope
•
•
Power
Divider
•
Power
Meter
•
Power
Sensor
•
Preamplifier
•
Radio
Communications Analyzer
Semi-Anechoic
•
Chamber (SAC)
Shielded
•
Room


Signal Generator
• Spectrum Analyzer
• Test Receiver
• Turntable

Safety/environmental/mechanical test labs
Equipment to consider:


Electrostatic Discharge Simulator



Climatic chamber (temperature range
to +180º С; relative humidity 10-95 %
 Electrodynamic shaker (ejecting force 10 000
N, shock force 25 000 N, frequency range 20-3000 Thermal oven (up to 350 º С)
Hz, acceleration 75 g, work load 160 kg

Voltage depression/over-voltage
simulators


Disturbance simulators

Equipment costs vary for the various testing labs, but equipment costs are significant. It is
clear a selection of components from the list of equipment could easily lower the cost
without the special facilities such as SAR, Dosimetric Assessment System,
Environmental Test Chamber, Semi-Anechoic Chamber, and OATS.
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8.3 Test Instruments
Based on the international practices on testing instruments used by different international
standard labs and Test equipment vendors/manufacturers, it seems necessary to use the
following equipment. This list of information is derived based on our study after through
analysis in our national context. The different testing equipment for the testing of radio
terminal equipment was studied. The different types of testing instrument are mentioned
below:
Equipments for SAR Test
1. Anechoic Chamber
2. SAR Probe/ Isotropic E-Field Probe /Dielectric Probe Kit
3. Phantom
4. Liquid/ Signal Generators Tissues Simulating Liquid
5. Radio Communication Analyzer
6. Multimeter
7. Reference Dipole Antennas
8. Amplifiers
9. Power Meter
10. Power Sensors
11. Network Analyser
12. BTS Simulator
13. Analog Signal Generator
14. Attenuators (3 dB, 10 dB, 20 dB)
15. Data Acquisition Electronics
16. Dual Directional Coupler
17. SAR Compliance Test System
18. Connecting cables
19. AC/DC Power supply

Equipments for EMC and RF performance Test
1. Dual Polarized mobile device
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2. Differnet types of measureming Antenna (Loop, Dipole, mono-pole, bi-conicle,
Bilog, Broadband Horn,)
3. Shielded Room
4. Anechoic Chamber
5. Network Analyzer
6. Base Station Simulator
7. Pre-amplifier
8. Spectrum Analyzer
9. Power Divider
10. EMI Test Receiver
11. Power Amplifiers
12. Multi-Port Switch
13. Various Filters
14. Signal Generator
15. Power Meter
16. Directional Coupler
17. Sound Calibrator
18. Conditioning Amplifier
19. Audio Analyzer
20. Mouth Simulator
21. Probe Microphone
22. Telephone Test Head
23. Attenuator
24. Radiation Meter
25. Coupling –decouping network
26. Immunity Test System
27. Temprature /Humudity Meter (my dba nepal: jorpati, 2 lakhs)
28. Electric Field Probe Type 8.3 and cables
29. AC/DC Power supply
30. Multimeter
31. Modulation Analyzer
32. Line Impedence Stablizer
33. Bulk current injection probe
Equipments for Safety Test
1. Anechoic Chamber
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2. Electrostatic Discharge Simulator
3. BTS Simulator
4. Barometer
5. Electro dynamic Shaker
6. Climatic Chamber
7. Thermal Oven
8. Voltage Depression/ over-voltage simulators
9. Different Types of Antennas
10. Power Amplifier
11. Signal Generator
12. Multi-port Swtich
13. Directional Coupler
14. Power Meters
15. Temperature / Humudity meter
16. Connecting probes and cables
17. AC/DC Power supply
18. Multimeter
19. Voltage Dips and interruption equipments
20. Transient and Surge in Shielded Room
a. Transient Generator
b. Burst Generator
c. Load Dump Generator
d. Impedence Generator
e. Power Amplifier Generator
f. Functtion / wave generator
g. Immunity Test system
h. Automatic Steptransformer
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CHAPTER 9
Modalities of Type Approval and the Accreditation
Procedures

9.1 Criteria to Establish Accreditation Bodies and Testing Laboratories for
Type Approval
The hierarchy of the approval process which results in a product being ready for the
marketplace with a robust set of credentials asserting its compliance is shown in figure
given beolw. In the regulated sector, the regulators set specifications and standards for
interfaces and equipment which telecommunication products have to meet before they
can be sold or used in the regulator’s territory. Similarly in the private sector, service
providers and users set specifications and standards for the telecommunication equipment
they are going to procure while manufacturers set specifications and standards for the
telecommunication equipment they are going to produce. In both the regulated and
private sectors, the interested parties require evidence and proofs that the
telecommunication equipment meet the specifications and standards set by the regulators
and the service providers and users.
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9.2 Conformity Assessment and Conformance Testing
Conformity assessment is the name given to the processes that are used to demonstrate
that a product (tangible) or a service or a management system or body meets specified
requirements. Internationally these requirements are developed by the International
Organization for Standardization (ISO) and the International Electrotechnical
Commission (IEC). The processes that need to be followed to be able to demonstrate that
they meet the requirements are also developed by ISO/IEC. The ISO committee on
Conformity Assessment (CASCO), develops standards and guides for conformity
assessment and these documents are referred to the CASCO toolbox which contains the
following conformity assessment topics:


Vocabulary and general principles of conformity assessment



The development of technical specifications suitable for use in conformity
assessment



Code of good practice for conformity assessment



Operation of testing and calibration laboratories and activities



Proficiency testing by interlaboratory comparisons



Inspection bodies and activities



Supplier's declaration of conformity (SDoC)



Product certification bodies and activities



Management system audit and certification bodies and activities



Personnel certification bodies and activities



Marks of conformity



Accreditation



Peer assessment



Mutual recognition of conformity assessment results.

Conformance testing is an important step to demonstrate that the telecommunication
equipment meet its specific requirements. Conformance testing is performed by testing
laboratories. In order to ensure that the testing laboratories are competent to perform
their tasks, the testing laboratories have to be accredited to meet ISO/IEC 17025 –
“General requirements for the competence of testing and calibration laboratories”
.
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Testing laboratories are accredited by accreditation bodies which in turn have to meet
ISO/IEC 17011: 2004 – “Conformity assessment – General requirements for accreditation
bodies accrediting conformity assessment bodies”.

9.3 Requirements for Accreditation Bodies: ISO/IEC 17011 – Conformity
Assessment – General Requirements for Accreditation Bodies Accrediting
Conformity Assessment Bodies

ISO/IEC has defined standard requirements for accredition bodies accrediting
conformity assessment bodies. It seems necessary to take into account the ISO/IEC
17011:2004 – Conformity assessment – General requirement for accreditation bodies
accrediting conformity assessment bodies. The standard requirements for the accredition
bodies is shown in Annex-3

9.4
Requirements for ISO/IEC 17025: 2005 Compliant Testing
Laboratories
ISO/IEC 17025:2005/Cor1:2006 “General requirements for the competence of testing
and calibration laboratories”
ISO/IEC 17025:2005 was updated to bring its quality system requirements more in
line with ISO 9 0 0 1 : 2 0 0 0

–

“Quality

Management

S ystems

–

R e q u i r e m e n t s ” . It addresses both management system elements and technical
competence in a systemic and consistent way.
ISO/IEC 17025 is applicable to all organizations performing tests and/or
calibrations including first-, second- and third-party laboratories.
ISO/IEC 17025 addresses both management system elements and technical competence in
a systemic and consistent way. There are two main requirements sections, namely
management requirements and technical requirements. The standard management
requirments and technical requirments are mentioned hereunder:

9.4.1Management requirements
9.4.1.1 Organization

The laboratory or the organization of which it is part shall be an entity that can be
held legally responsible. In carrying out its activities, the laboratory is responsible for
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meeting the requirements of ISO/IEC 17025; the needs of its clients; the regulatory
authorities and the organizations providing recognition.
The management system shall cover work at the laboratory’s permanent facilities; at
sites away from its permanent facilities; or in associated temporary or mobile
facilities. If the laboratory is involved in activities other than testing and/or
calibration, its organizational arrangement shall be such to ensure that key personnel
do not have a conflict of interest and their responsibilities are clearly defined.

9.4.1.2 Laboratory Requirements

The laboratory shall have managerial and technical personnel with authorities and
resources needed to carry out their duties including implementation, maintenance
and improvement of the management system.
There shall be arrangements to ensure management and personnel are free from
undue internal and external pressures and influences that may adversely affect the
quality of their work.
There shall be policies and procedures for the protection of client’s confidential
information and proprietary rights including electronic storage and transmission of
results.There shall be policies and procedures to avoid involvement in activities that
would diminish confidence in the laboratory’s competence and integrity.
Organization and management structure of the laboratory shall be defined including
its relationship within a larger organization; relationships between quality
management, technical operations and support services. The responsibility, authority
and inter-relationship of personnel involved in management, performance or
verification of work affecting the quality of tests and/or calibrations shall be defined.
There shall be adequate supervision of testing and calibration staff including trainees.
The laboratory shall have technical management with overall responsibility for
technical operations and the provision of resources needed to meet the quality of
laboratory operations.
The laboratory shall:


have an appointed quality manager with the access to the highest level of
management;
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have deputies for key personnel; and



ensure its personnel are aware of the importance of their activities and how
they contribute to the objectives of the quality system.

9.4.1.3 Management System
The laboratory shall establish, implement and maintain a management system
appropriate to the laboratory’s scope of activities with documented policies,
procedures and instructions.
The quality policy shall be defined in a quality manual and issued under the authority
of top management. The quality objectives must be measurable. Top management
shall provide evidence of its commitment to the development, implementation and
improvement of the management system.
The roles and responsibilities of technical management and quality manager shall
be defined in the quality manual. The integrity of the management system shall be
maintained when changes in management system are made.

9.4.1.4 Document Control
9.4.1.4.1 General
The laboratory shall have procedures to control all documents as part of its
management system including internally generated and from external sources.
9.4.1.4.2 Document Approval and Issue
Documents shall be reviewed and approved by authorized personnel. A master list shall
be established and be readily available.
Authorized editions of documents shall be available at all locations where operations
essential to effective functioning of the laboratory is performed.
Documents shall be reviewed periodically for continuing suitability and compliance.
Documents which are invalid or obsolete shall be promptly removed and those which
are retained shall be identified with suitable marking to guard against unintended use.
Document shall be uniquely identified with date of issue, page numbers or mark
indicating end and issuing authority.
9.4.1.4.3 Document Changes
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Changes to documents shall be reviewed and approved by original function that
performed the original review.
Altered or new text shall be identified where practicable.
There shall be procedures for describing how changes in documents maintained in
computerized systems are made and controlled.
If hand written amendments are allowed, pending the re-issue of a document, the
procedures and authorities for such amendments shall be defined.

9.4.1.5 Review of Requests, Tenders and Contracts
The laboratory shall have procedures for reviews of requests, tenders and contracts to
ensure that:


requirements, including methods to be used are adequately documented and
understood;



it has resources and capabilities to meet the requirements;



the appropriate tests or calibrations are selected and are capable of meeting
the customer’s requirements.

Any differences between the request or tender and the contract shall be resolved
before commencing work and each contract shall be acceptable to the laboratory and
its customer. Records of the review shall be maintained and clients shall be
informed of any deviation from the contracts. The review shall cover any work that is
subcontracted by the laboratory.The same subcontracting work shall be repeated for
any amendments after work has started.

9.4.1.6 Subcontracting
Subcontracting work shall be placed with competent laboratories (e.g. those which
meet the requirement of ISO/IEC 17025).
The laboratory shall in writing, advise the customers of the subcontracting test and
where appropriate obtain their approval.
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The laboratory is responsible to the customer for the subcontractor’s work, except in
the case where the customer or a regulatory authority specifies which subcontractor is
to be used.
The laboratory shall maintain a register of all subcontractors used and a recor d of
ISO/IEC 17025 compliance for the work in question.

9.4.1.7 Purchasing Services and Supplies
The laboratory shall have procedures for selecting and purchasing of services and
supplies affecting quality of work.
Purchased

services and supplies shall not be used until they have verified

as complying with requirements.
Purchasing documents shall adequately describe the services and products ordered
and they shall be reviewed and approved for technical contents before being released.
Suppliers shall be evaluated by the laboratory before used and a list of approved
suppliers shall be maintained.
9.4.1.8

Service to Customer

The laboratory shall be willing to cooperate with customers or their representatives
to clarify requests and monitor its performance in relation to the work, while ensuring
confidentiality to other customers.
The laboratory shall seek feedback both positive and negative from customers and
feedbacks from customers shall be analysed for improvement.

9.4.1.9 Complaints
The laboratory shall have a policy and procedures for the resolution of customer
complaints. The laboratory shall maintain records of complaints and investigations and
corrective actions taken.

9.4. 1.10 Control of Nonconforming Testing
The laboratory shall have a policy and procedures that shall be implemented in the
case of the testing does not conform to its own procedures or customer requirements.
The policy and procedures shall ensure that:
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there is an evaluation of significance of nonconforming work;



corrective action is taken immediately including the decision about the
acceptability of the nonconforming work;



responsibilities and authority for taking action are designated;



where necessary the customer is notified and work is recalled;



the authority for resumption of work is defined;



where the evaluation points to the possibility of recurrence of the
nonconforming work, corrective action shall be taken in accordance with
ISO/IEC 17025.

9.4.1.11 Improvement
The laboratory shall continually improve the effectiveness of its management system
through the use of the audit results, analysis of data, corrective and preventive actions
and management review.
9.4.1.12 Corrective Action
The laboratory shall have policies and procedures for corrective action and shall
designate appropriate authorities for the implementation of corrective actions.
Corrective actions procedures shall include root cause analysis and selection and
implementation of corrective actions. The laboratory shall monitor the results of
corrective actions to ensure their effectiveness. Additional audits shall be taken when
compliance with the laboratory’s own policies or the requirements of ISO/IEC 17025
are in doubt.
9.4.1.13 Preventive Action
Needed improvements and sources of potential nonconformities shall be identified. If
there are identified improvement opportunities or required preventive actions, plans
shall be developed, implemented and monitored to reduce the likelihood of non conformities.
9.4.1.14 Control of Records
The laboratory shall have procedures for the identification, collection, indexing,
access, filing, maintenance and disposal of quality and technical records. Records
shall be readily retrievable and stored in a manner to prevent damage and loss.
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Retention times shall be specified. Records shall be confidential and be held in a
secure place.
The laboratory shall have a policy and procedures for back up of records stored
electronically and to prevent unauthorized access to or amendment of these records.
The laboratory shall retain for a defined period of time:


original observations;



derived data;



sufficient information to establish an audit trail;



calibration records;



staff records;



a copy of each test report or calibration certificate issued.

Test or calibration records shall contain sufficient information enabling:


identification of factors contributing to measurement uncertainty;



tests to be repeated under conditions as close as possible to the original tests;



identification of personnel responsible for the sampling, performance and

checking of results. Observation, data and calibration must be identifiable to specific
tasks.
Mistakes in records shall be crossed through but be still legible with the correction
entered next to the original information.
Each alteration shall be signed or initialled by the person making the correction.
9.4.1.15 Internal Audits
Internal audits shall be conducted periodically and within a predetermined schedule
and procedure. All elements of management system shall be covered including testing
activities. The quality manager is responsible for planning and carrying out internal
audits. Auditors shall be trained and qualified personnel who are, where resources
permit, independent of the activity to be audited.
Where audit findings cast doubt on the effectiveness of the laboratory’s operation, the
laboratory shall:


take timely corrective action.



shall notify customers in writing if investigations show that the laboratory
results may have been affected.
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The area of activities audited, the audit findings and corrective action shall be
recorded. There shall be follow-up to the audit to verify and record the implementation
and the effectiveness of corrective actions taken.
9.4.1.16 Management Reviews
Management reviews shall be conducted periodically (typically once per year) in
accordance with a predetermined schedule and procedure to:


review the effectiveness and suitability of the laboratory’s management
system and its test or calibration activities;



introduce necessary changes or improvements.

Management review shall cover:


the suitability of policies and procedures;



reports from managerial and supervisory personnel;



the outcome of recent internal audits;



corrective and preventive actions;



assessment by external bodies;



the results of inter-laboratory comparisons or proficiency tests;



changes in the volume or type of work;



customer feedback;



complaints;



recommendations for improvements;

other relevant factors such as quality control activities, resources and staff training.
9.4.2 Technical requirements
9.4.2.1 General
Factors determining the correctness and reliability of the tests include:


human, environmental conditions, test methods and method validation;



equipment, measurement traceability, sampling and handling of test items.

The laboratory shall take these factors into account when developing tests,
procedures, training and qualification of personnel and selection of equipment.
9.4.2.2 Personnel
The laboratory shall:


ensure the competence of all who operate equipment, perform tests,
evaluate and sign test reports and calibrate certificates;
150



set goals related to education, training and skills of its personnel;



have policies and procedures for training programmes and evaluation of their
effectiveness.

The laboratory shall maintain job descriptions for managerial, technical and
support staff. Management shall authorize specific personnel to:


perform particular types of sampling and testing;



issue test reports and calibration certificates;



operate specific types of equipment;



give opinions or interpretations.

The laboratory shall maintain records of relevant authori zations, competence,
qualifications and experience, including those under contract.
9.4.2.3 Accommodation and Environmental Conditions
Laboratory facilities (including energy source, lighting, environmental) shall be
suitable for performing tests correctly. Special care shall be taken when tests are
performed at a location other than the laboratory’s permanent facility. Technical
requirements for accommodation and environmental conditions that can affect
results shall be documented.
Environmental conditions shall be monitored, controlled and recorded. Testing
shall be stopped when conditions jeopardize test results. There shall be effective
separation between incompatible activities. Measures shall be taken to avoid
cross-contamination. Access to and use of areas affecting quality of testing shall
be controlled. The laboratory shall determine what is necessary based on its
particular circumstances. The laboratory shall practise good housekeeping.
9.4.2.4 Test and Calibration Methods and Method Validation
The laboratory shall use appropriate methods and procedures for all tests in its
scope. The laboratory shall have instruction on the use and operation of all
relevant equipment and on the preparation and handling of all test items where
the absence of such information might jeopardize the tests. All information shall
be kept up-to-date and made readily available to personnel. Any deviations from
test methods shall be documented, justified, authorized and shall be accepted by
the customer.
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The introduction of laboratory developed methods shall be a planned activity and
shall be assigned to qualified personnel with adequate resources. Plans shall be
updated as development proceeds and shall be communicated to all involved
personnel. The use of non-standard method shall:
 be

subject to agreement with the customer;

 include

the test
 be

a clear specification of the customer’s requirements and the purpose of
or calibration;

validated before use

9.4.2.4.1 Validation of Methods
The laboratory shall validate non-standard methods, laboratory-designed/developed
methods, standard methods used outside their intended scope to confirm that the
methods are fit for the intended use.
The laboratory shall record the results, the procedures used for validation and a
statement on whether the method is fit for the intended use. The range and accuracy of
values obtained shall be relevant to the customer’s needs.
9.4.2.4.2 Estimation of Uncertainty of Measurement
The laboratory shall have procedures for estimation of uncertainty for types of tests
and calibrations. Where the test method may preclude rigorous analysis, the laboratory
shall at least:


attempt to identify all components of uncertainty;



make a reasonable estimation based on knowledge of the performance of the
method and on the measurement scope;



ensure that the form of reporting does not give a wrong impression of
uncertainty.

9.4 .2 .4 .3 Control of Data
Calculation of data transfer shall be subject to appropriate checks. Computer software
shall be suitably validated. The laboratory shall have procedures for protecting data,
integrity and confidentiality of data collection, data storage, data transmission and
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data processing. The computers and automated equipment shall be cared for as required
to ensure proper functioning and maintenance of integrity of the test data.
9.4.2.5 Equipment
The laboratory shall be furnished with test equipment for correct performance of tests.
When it is necessary to use equipment outside of its control, the laboratory shall
ensure that all applicable requirements of ISO/IEC 17025 are met. Equipment shall be
calibrated or checked to ensure that it meets the laboratory’s specifications before
being put into use. Equipment shall be operated by authorized personnel. Up-to-date
instructions shall be readily available to the laboratory’s personnel. Equipment shall be
uniquely identified. Records of equipment shall be maintained relevant to the tests
performed.

The laboratory shall have procedure for safe handling, transport and storage of
equipment to ensure its proper functioning and to avoid cross-contamination.
Equipment shall be marked or indicated if it is defective or outside specified limit.
Equipment shall be labelled with calibration status.
Equipment which has been subject to mishandling or found to be defective shall be:


taken out of service;



isolated or clearly marked to indicate that it is out of service until repaired and
calibrated.

An investigation shall be conducted to determine if the defective equipment has had
any impact on previous results and appropriate corrective action shall be taken.
Whenever equipment has been out of the laboratory’s control for whatever reason, the
function and calibration status shall be checked before it is returned to service. Where
intermediate checks are required, these checks shall be performed in accordance with
defined procedures. Where calibration gives rise to correction factors, the laboratory
shall ensure that these factors are correctly updated.
Equipment shall be safeguarded from adjustments which would invalidate test or
calibration results.

9.4.2.6 Measurement Traceability
All equipment having a significant effect on test results shall be calibrated. The
laboratory shall have an established programme and procedures for calibration of its
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equipment. Calibration of equipment shall be traceable to SI units through a series of
unbroken calibrations or comparisons linked to relevant primary standards, typically
through national metrology institutes.
9.4.2.7 Reference Standards and Reference Materials
Where applicable, the laboratory shall have a programme and procedure for the
calibration of its reference standards and access to appropriate reference materials.
Reference standards and materials shall be traceability to SI units of measurement, or
to certified reference materials.
Checks needed to maintain confidence in the calibration status of reference, primary,
transfer or working standards and reference materials shall be carried out according to
defined procedures and schedules, including transportation and storage.
9.4.2.8 Sampling
The laboratory shall have a sampling plan and procedures when it carries out
sampling. Records with appropriate sampling data shall be kept when there are any
deviations, additions or exclusions to the sampling requirements. Records shall
include the sampling procedures, identification of the sampler, environmental
conditions, diagrams and where necessary statistics upon which sampling is based.
9.4.2.9 Handling of Test and Calibration Items
The laboratory shall have procedures for the identification, transportation,
handling, storage, retention or disposal of test items. Identification of test items
shall be retained throughout their life in the laboratory. Abnormalities or departure
from normal or specified conditions when received by the laboratory shall be
recorded. Where there is doubt about the suitability of an item for test, or the test
or calibration is not adequately described, the customer shall be consulted before
proceeding. The laboratory shall have procedures and facilities to avoid
deterioration and loss and to protect the integrity of the test items.
9.4.2.10 Assuring the Quality of Test and Calibration Results
The laboratory shall have procedures for monitoring validity of tests undertaken.

9.4.2.11 Reporting the Results
The laboratory shall report results accurately, clearly, objectively and in
accordance with any specific instruction in the test methods. The test report shall
include information requested by the customer and necessary for the interpretation
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of the test results. Simplified test reports may be prepared for test conducted
internally or by agreement with a customer, provided that any information required in
a full report shall be readily available in the laboratory where the tests or calibrations
were performed. Tests performed by subcontractors shall be clearly identified in the
reports.

9.4.2.11.1 Test Reports and Calibration Certificates
Test reports shall as a minimum contain the following:


a title (e.g. “Test Report” or “Calibration Certificate”);



name and address of the laboratory and location where tests/calibration were
performed;



a unique identification (such as a serial number) of the test report/calibration
certificate;



identification of the test report on each test page;



indication of number of pages or end of report;



name and address of customer;



identification of test method used;



description of condition and clear identification of test item;



date of receipt of test item where this is critical to the validity and application

of

the results;



date of test or calibration;



reference to sampling plan and procedures used by the laboratory or other
bodies where relevant to validity or application of the results;



test or calibration results where appropriate, with units of measurement;



name(s), function(s), signature(s) of person(s) authorizing certificates or test
reports;



statements, where relevant that test results relate only to the item used.

9.4.2.11.2 Test Reports
Test reports shall contain where necessary for test result interpretation:


any deviation from, addition to or exclusion from the test method;



information on test conditions such as environmental conditions;



a statement of compliance/non-compliance where relevant;
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where applicable a statement on the estimated uncertainty of measurement.

The statement is applicable when required for validity or

application of results

when the customer requires it or when it affects compliance with specified limits;


where appropriate opinions and interpretations;



other information that may be required by specific methods or by the customer.

In addition, if sampling is used the report shall include:


date of sampling;



clear identification of samples;



location of sampling (e.g. when the sample is taken as part of a product or

artefact);


reference to the sampling plan and procedures used;



details of any environmental conditions during sampling that might affect
results;



any standard or specification for the sampling method or procedure;



any deviation, addition to or exclusion from the procedure.

9.4 .2.11.3 Calibration Certificates
Calibration certificates shall also contain:


environmental conditions;



measurement uncertainty statements;



evidence that measurements are traceable.

9.4 .2.11.4 Opinions and Interpretations
When opinions and interpretations are included, the laboratory shall:


document the basis on which they are made;



clearly identify them as such in the test report.

9.4.2.11.5 Testing and Calibration Results Obtained From Subcontractors
When a test report includes results from a subcontractor, these results shall be clearly
identified in the report. The laboratory is still responsible for the work it has
subcontracted.
9.4 .2.11.6 Electronic Transmission of Results
When the laboratory transmits test results electronically, it has to meet all applicable
ISO/IEC 17025 requirements.
156

9.4 .2.11.7 Amendments to Test Reports and Calibration Certificates
Once a test report or calibration certificate has been issued, material changes or
amendments shall be only in the form of a further document or data transfer
containing the following statement:


“Supplement to test reports (or calibration certificate) number [serial number]
(or as otherwise identified)” or equivalent wording.



If it is necessary to issue a new report, it shall have a unique identification and
shall refer to the report it replaces.

9.5 Mutual Recognition Agreements/Arrangements (MRA) Frameworks
Mutual recognition agreements/arrangements (MRAs) could play a role creating a
collaboration framework for mutually recognizing the competence of testing
laboratories, certification and accreditation bodies amongst participating MRA
signatory organizations and countries, and providing operational efficiencies and
cost savings in delivering products to the marketpl ace which are compliant
with ITU Recommendations and other relevant standards.
9.5.1 Overview of an MRA
An MRA is an agreement or arrangement between two or more parties to recognize
each other’s expertise and competence to carry out tasks and procedures on behalf of
the other party or parties on a mutual basis and for the purpose of this report, the
parties to an MRA mutually recognize each other’s conformity assessment bodies
(CABs) and the conformity assessment results produced by these CABs.
An MRA is reciprocated among parties and it can be bilateral (two parties) or
multilateral (more than two parties). The parties to the MRA may be in the
regulatory sector which includes sovereign states, government institutions and
agencies. The parties to the MRA may also be in the voluntary sector which includes
private and semi-private organizations such as test laboratories, certification bodies
and accreditation bodies.
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Two kinds of MRAs are in common use today – mutual recognition agreements and
mutual recognition arrangements.

In general, an agreement is deemed to be a legally binding instrument which has
similar status and force as a treaty and therefore requires a high level of approval and
ratification.
A mutual recognition agreement between countries may therefore require approval
by the highest legislative authorities in each country and for example in a
parliamentary democracy would require approval of Parliament. Other types of
governance structures would have appropriate bodies vested with such authority and
may have more or less onerous approval procedures depending on the individual
situation and sensitivity of the subject matter of the MRA.
A mutual recognition arrangement is deemed to be less formal depending on the
coverage and sensitivity of issues involved and approval and ratification procedures
may be vested with lower level agencies and officials and therefore can generally be
established much faster.
9.5.2 Benefits of MRAs
A number of important benefits accrue from MRAs. Primarily MRAs on
conformity assessment are intended to streamline the flow of products amongst
participating signatory bodies which may include Member States, government agencies
and departments, private sector organizations such as test labs and accreditation bodies.
MRAs have the potential to reduce the cost of carrying out testing and/or
certification due to facilitating integrated manufacturing, testing and marking for
target markets, which in addition can significantly reduce time to market.
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A further benefit of MRAs is that they promote transparency in market access.
Estimates of savings obtained through MRAs are based on the removal of re-testing,
re-shipment to destination marketplaces for certification and marking, and removal of
the need for local staff in the destination importing marketplace to handle the interface
with test labs, accreditation and certification bodies.
An additional side benefit of such MRAs is to raise the awareness of the need for and
benefits of a regulatory system which prevents harmful interference amongst
deployed systems and prevents both network harm and harm to personnel working
with telecommunication products and systems.

An example of the framework and contents of a mutual recognition arrangement for
conformity assessment of telecommunication equipment

The framework and contents of a mutual recognition arrangement for conformity
assessment of telecommunication equipment can be defined taking into account the
specific framework and contents as defined by the standard international bodies such as
ITU, ISO/IEC in this regard.

9.6

Accreditation and Certification Procedures

Accreditation of a test lab to meet international standards (i.e., ISO/IEC 17025) is
crucially important to establishing a successful, trusted testing laboratory. Internationally
recognized credentials for the individual test lab units as well as robust equipment
calibration, inspection, and maintenance procedures are also essential ingredients. Details
of the accreditation and certification processes are described in previous section 9.3 and
section 9.4. It is important to note that if accreditation is relied upon to recognise the
competence of testing laboratories, then the accreditation body should fulfil the
requirements of ISO/IEC 17011 and also be a signatory to the ILAC MRA and relevant
regional MRA.
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CHAPTER 10
Feasibility Study of Set-Up of testing Lab in Nepal
This chapter deals with the Feasibility study for setting up lab to make the Type Approval
of the Radio Telecommunication Terminal Equipment possible by Lab Testing methods.
This will be described in terms of both the economic and technical perspectives.

10.1 The Components of a Feasibility Study
It is necessary to take into account the comprehensive approach including Market
Feasibility, Technical Feasibility, Financial Feasibility and organizational Feasibility
while doing feasibility analysis. The market Feasibility shall consider the current market,
anticipated future market potential, competition, test volume, and potential target mass.
The Technical Feasibility shall have to address the different things including related
resources (i.e. materials, manpower, technology/system needed, and location/Land). In
the Financial Feasibility, it is necessary to have required start up capital, sources of
capital, and returns on investment. Similarly it is necessary to have appropriate legal and
corporate structure of the organization to be a feasible solution.

10.2 Different Attributes Relating to the Test Lab
Any equipment with inbuilt radio device before entering into the country for any
application purposes must be checked or verified thoroughly in scientific manner. The
reason is radio energy through any frequency emitted beyond certain level is found
hazardous to not only human being but also other living creatures.

International Organizations like ICNIRP, ITU, IEEE, FCC, WHO and interested
individual as well has studied with huge efforts of scientific research and found limit of
safe from radiated energy at different range of frequencies. The set value found by
various organizations looks almost same and these values are from 2 to 10 W/ m² for low
to high frequencies respectively. They have also set the SAR value not to exceed the
expose limit of 1.6W/kg @ 1g tissue or 2.0 W/kg @ 10 gm tissue for 6 sec duration @
average 200 mm distance.
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Though the internationally recognized set values are respected by most of the reputed
producers and manufacturers, the government, the care taker of the general public, of
each country shall take responsibility by monitoring/checking the reproduced device
seriously & thoroughly by scientific process in order to guarantee to avoid the health
hazards or safe from the device imported in to the country.
A country should have the capability to test a Radio Telecommunications Terminal
Equipment (RTTE) with at least one testing laboratory either of its own government
controlled or by out sourcing from recognized reliable institutions. In the case of
government controlled organization, due to lack of human resources and lack of
knowledge in testing process in this sector at initial phase, we would like to suggest the
setting of testing laboratory in phase wise and upgraded it gradually upon its capabilities
both in term of financial and technical aspect.

The Testing program operations include the following set of administrative procedures:


lab operations (Lab unit supervision and management);



equipment (vendor criteria, purchase, installation, calibration,
documentation, training, maintenance);



security:
–

Access to laboratories and sensitive equipment;

–

Access to data, documents, data bases;



environmental control of labs;



power supply, backup, surge protection, voltage stabilization;

Test programme operations should include:


Test lab operations ;



Component testing (conformance testing, functional testing, load and stress

testing);


Participation in standardization activities (feedback to improve standards).

Setting up Lab inside NTA necessitates the arrangement of different resources which is
described below:
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10.3 Set up Lab with Infrastructure
It is necessary to set up lab equipped with the Infrastructure identified in Chapter 8 along
with the Land, buildings, Chambers, Testing instruments.
The assumptions for testing programmes will determine the ultimate facility (i.e.
building, total floor space, lab space, office space, and operations space) required for the
lab operations. Location may also be influenced by the availability of land for
construction, existing facilities available for purchase, expansion, or lease. Facility
planning must take into account not only the space requirements but also the special
nature of the space and testing requirements. Special attention should be given to the
need and space requirements for special-purpose test facilities (e.g. OATS, Anechoic or
Semi Anechoic Chamber), for special physical requirements (shielded rooms, avoidance
of vibrations, noise, heat), and for special resources (power supply (capacity, stability),
water supply).

10.4 Priority Identification
It is not possible to set up lab in full fledge international standard at once. It is possible to
set up lab initially with minimum requirments and then upgrade and expand the scope in
phase wise manner to develop the worldwide renowned standard lab in due course of
time. The initial requirement may be finalized as per the priority of the NTA in the
specified test parameters and standards.

Human resources with training on testing instruments and knowledge on operation of
testing devices mature the quality of testing laboratory. Initially it may not be necessary
for the accreditation of the proposed Lab by the internationally recognized standard
organizations for the declaration of the conformity of the compliance of the equipments.
At the beginning phase the lab may be used for the domestic use/verification of the
R&TTE device imported in Nepal for the public usage.

Assuming the total operational plan (including envisioned future expansion) cannot be
supported immediately, the technology and test programme priorities will drive the
development of phases for the rollout plan. In previous sections, the various dimensions
of the lab operations are explored – testing programmes, test labs (e.g. RF,EMC,Safety,
SAR) and other activities (e.g. training, capacity building, standards development). These
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operational aspects shall prioritize the operations and technologies to facilitate the Test
Lab rollout plan – as a progression from highest priorities to lower priorities.

10.5 Restructure of the organization
NTA shall reorganize its organization chart by enhancing a separate Department named
as Certification Department or Department of Standardization. So far the work is very
sensitive in nature and indirectly may influence the health of all general public, the
personnel to be worked in such Testing Lab shall have a similar nature of smartness,
seriousness, patience and very intelligent. Beside the electronic and communication
engineering the staff of the Lab should have highly specialized academic education on
Radio based sector like Radio/Satellite/Broadcasting Engineering with broad knowledge
and skills.

10.6 Addition of Human Resource
It is also necessary to recruit additional qualified manpower/engineer to work in the Test
Lab as soon as the NTA decides to establish the Test Lab in NTA. It is recommended to
have altogether 27 staffs to test RF, EMC, SAR and safety testing at the begining phase.
The positions of the staffs are the corresponding numbers is shown below.
SN
1
2
3
4

Post
Senior Engineer
Engineer
Technicians
Support staff

Number
1
20
5
1

10.7 Training
All the test engineers in the lab shall be well trained for EMC test, RF Test, SAR Test
and Safety Test. It seems necessary to train the technical manpower/engineers by several
outstanding international test certification organizations in EMC, safety, wireless,
electromagnetic radiated emission test as well as laboratory management. Training on
specific testing shall be provided at similar environment premises. Currently it seems that
there are altogether 5 people working in the Type Approval while the Authority is doing
the type Approval by document verification method. To make the type Approval by Lab
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Testing method possible, it is also necessary to train the existing Technical manpower
specific to the RTTE Testing in internationally recognized labs/vendors.

The management to operate such type of Testing Laboratory shall have well defined
working procedures of various testing and autonomous power to sustain the organization
smoothly, freely, and strongly.

10.8 Legislative Arrangement
Section 13 (chha) of the Telecommunications Act, 1993 has empowered the Nepal
Telecommuncations Authority to carry out the functions and duties to prescribe, fix and
approve the standard and quality standard of the plant and equipment relating to the
Telecommunications and the Telecommunications Service. Similarly section 14 of the
Telecommuncations Act, 1998 has made provision regarding the Determination of
Quality and Standard of Service stating that the Authority shall determine the quality and
standard of the machine, equipment and facilities relating to the Telecommunications and
the Telecommunications Service. Section 61 of the Telecommunications Act 1998 has
provisioned Power to the GoN to Frame Rules for the implementation of the objectives of
the Act without prejudice to the generality of the powers conferred by sub-section (1), It
seems necessary to develop the Draft Regulation on Type Approval by the NTA
incorporating the different required provisions including the working procedure, charges
to be paid for testing, and recommend the same to the Government of Nepal to
formulate/approve.

The Regulation relating to the Type Approval to perform the duty by the NTA in line
with the provision of Telecommunication Act is to be formulated and implemented
incorporating the provisions to make the Arrangemnt for Lab Testing relating to Testing
Fee, Testing Methodologies, Procedures and other necessary issues.

10.9 Business Operations
In addition to the significant costs of the testing operations and lab equipment and
facilities to be purchased and maintained, the lab must operate as a business. Once the lab
is operating, there are ongoing expenses for the lab personnel and all business and
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administrative processes (e.g., financial operations, quality assurance (including
accreditation and certification), marketing, data systems, training, shipping/receiving).

10.10 Financial Analysis
The other major consideration for establishing a lab is the availability of funding.
The financial resources will ultimately determine the scope of operations. Although the
testing operations will eventually be a source of income, this will not be immediate.
Significant funds are needed prior to initiating operations – primarily for facilities
and equipment. A cost analysis must be performed to provide the best estimates of
the actual operating budget necessary to establish and operate the test lab. The cost
analysis must include both capital costs (e.g. facilities, equipment, vehicles) and
operating costs (e.g. staff salaries, services, utilities). The complete financial
analysis, taking into account current funding, projected income, capital costs, and
operating costs, provides the constraints within which the lab must operate. It is
necessary to take into account the financial analysis for setting up lab to explore whether
it is feasible or not. Right now we have carried out very rough financial estimation taking
into account the different related attributes while setting up lab in NTA.

It is estimated to recover/return the investment/capex within 5 years from the date of
operation of the Lab. To derive the estimated figure of the income the following
assumptions are taken into account:


Initial Yearly Volume of Test Instrument: 300



Yearly increment of work volume: 10%



Cost of Testing ( RF, EMC, SAR, Safety) per module: USD 4000

Table 10.1: Projected income from the Testing Lab (Amount in USD)
SN Topic

increament

Number of RTTE to be
1 tested per Year
2 Cost of Testing

10%

Yr1

300
4000

Yr2

330
4000

Yr3

363
4000

Yr4

399
4000

Yr5

439
4000
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Revenue Generation
Per Year by Lab
3 testing

1200000

1320000 1452000

1597200 1756920

Under the operating expenses, rent of space/building, utilities, and salary is taken into
account and in each items the annual growth of 10-12 % is considered. Similarly the one
time capex of around US$ 5,075,600 is estimated. The projected income for the five year
duration is estimated in rough which is presented in Table 10.1 and The details of the
item wise cost of the different test instrument are shown in Table 10.2

Table 10.2: Cost of Test Instruments

Item

Description

Q'ty

Amount
(in USD)

SAR TESTING
1
2
1
2
3
4
5
1
2
3
4
5
6
7
1
2
3
4
5

SAR testing System
Shielding room for the SAR measurement
SAFETY TEST
Electromagnetic Safety testing System (EN 61000-4-2, -4,-5,-6,-8,-11)
Noise/Vibration/Safety testing System
Shielding rooms for the Electro Static Discharge testing
Electro Static Discharge tester
Electro Magnetic Saftey Chamber with control room
EMC / RF Performance test
10m Anechoic chamber with control room
Instrumentation Electomagnetic Interference testing
3m Anechoic chamber with control room
Instrumentation of Spurious Emission & Radio testing
Instrumentation of Radio Immunity Test ( 80MHz-6GHz, 10V/m)
Shielding rooms for the Telecom Testing
Instrumentation of Telecom Testing
Office Facilities
Land and Building (10000 sq ft) Rent @0.5 USD per Sq ft
Laptops
Printers
Photocopy
Furnitures
Total Amount:

1 set
1 set

600,000
25,000

1 unit
1 unit
2 sets
2 sets
1 set

400,000
400,000
80,000
40,000
250,000

1 set
1 unit
1 set
1 unit
1 unit
2 sets
1 unit

1,200,000
500,000
600,000
700,000
300,000
50,000
300,000
5000
16,200
2,400
2,000
10,000
5,075,600

Table 10.3: Human Resources
Estimated Human Resources for Five years ( Amount in USD)
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SN Post

Number

Senior
1
Engineer
Engineer
2
Technicians
3
Support
4
staff
Yearly

Number

Yr4
Salary
Rate

Yr1
Salary Total
Rate
Salary

Number

Yr2
Salary
Rate
Total Salary

1 1000
20 800
5 500

1000
16000
2500

1
20
5

1120
896
560

1120
17920
2800

1 320

320
257660

1

358.4

358.4
288579.2

Yr5
Total SalaryNumber

Salary RateTotal Salary

1
20
5

1405
1124
702

1405
22479
3512

1
20
5

1574
1259
787

1574
25176
3934

1

450

450
361994

1

504

504
405433

Note: Every year increament by 12%

Table 10.4: Profit. Loss and Cash Flow
( Amount in USD)

SN

Topic
1 Operating
2 Expenses
3
Capex
4
Income
6
P/L excluding
Capex
7
Cumulative P/L
including
8
Capex

Details Inc
Yr1
Yr2
Yr3
Yr4
5
Rent
10%
5000
5500
6050
6655
7320.5
Utilities
10%
2000
2200
2420
2662
2928.2
Salary
12%
257660
288579.2
323209
361994
405433
5,075,600
0
0
0
0
1200000
1320000
1452000
1597200
1756920
935340

1023720.8

1120321

1225889

1341238

-4140260

-3116539.2

-1996218

-770329

570910
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CHAPTER 11
Recommendations
1.

It is recommended to establish a separate project with expert team members to
perform the task to establish a test Lab in Nepal and proceed further work through
the means of the project. It is suggested to have necessary training to the Project
Team members for the project management related to the test lab. It is suggested to
take the assistance of the expert to formulate the specific requirment of the Test Lab
by the NTA.

2.

It is suggested to have the floor area with minimum 10000 sq ft for the office space
of test lab for operation and administrative purpose. Facility planning must take
into account not only the space requirements but also the special nature of the space
and testing requirements. Special attention should be given to the need and space
requirements for special-purpose test facilities (e.g. OATS, Anechoic or Semi
Anechoic Chamber), for special physical requirements (shielded rooms, avoidance
of vibrations, noise, heat), and for special resources (power supply (capacity,
stability), water supply).

3.

It is recommended to Set up Priority Identification related to the establishment of
Test Lab in Nepal. It is difficult to set up lab in full fledge international standard at
once. So, it is suggested to set up lab initially with minimum requirments and then
upgrade and expand the scope in phase wise manner to develop the worldwide
renowned standard lab in due course of time to meet the ISO/IEC 17025 standard.

Initially it may not be necessary for the accreditation of the proposed Lab by the
internationally recognized standard organizations for the declaration of the
conformity of the compliance of the equipments. At the beginning phase the lab
may be used for the domestic use/verification of the R&TTE device imported
in Nepal for the public usage.

Assuming the total operational plan (including envisioned future expansion) cannot
be supported immediately, the technology and test programme priorities will drive
the development of phases for the rollout plan. In previous sections, the various
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dimensions of the lab operations are explored – testing programmes, test labs (e.g.
RF,EMC,Safety, SAR) and other activities (e.g. training, capacity building,
standards development). These operational aspects shall prioritize the operations
and technologies to facilitate the Test Lab rollout plan – as a progression from
highest priorities to lower priorities.
The pririty is recommended from left to right as : SAR Testing, RF/EMC Performance
Testing, Safety.

4.

It is recommended to establish a Lab accredition Body in National level with the
requirement defined by ISO/IEC 17011: 2004 – “Conformity assessment – General
requirements for accreditation bodies accrediting conformity assessment bodies"

5.

It is necessary to establish necessary test lab equipped with the Infrastructure
identified in Chapter 8 along with the Land, buildings, Chambers, Testing instruments.

6.

It seems necessary to develop the Legislative provision/Draft Regulation on Type
Approval by the NTA incorporating the different required provisions including the
working procedure, Testing methodologies, charges to be paid for testing, and
recommend the same to the Government of Nepal to formulate/approve.

7.

It is also recommended to restructure of the existing NTA organization to meet the
technical and managerial requirment of the standard test lab. NTA shall reorganize its
organization chart by enhancing a separate Department named as Certification
Department or Department of Standardization. It is recommended for the recruitment of
additional human resource to meet the necessary requirement in respect of both
management system elements and technical competence in a systemic and consistent
way. It is suggested to have at least 15 qualified staffs in the Department of
Standardization to deal with RF, EMC, SAR and safety testing at the begining phase.
Exact number of human resources in the Test lab varies as per the market demand or
need.

So far the work is very sensitive in nature and indirectly may influence the health of all
general public, the personnel to be worked in such Testing Lab shall have a similar
nature of smartness, seriousness, patience and very intelligent. Beside the electronic
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and communication engineering the staff of the Lab should have highly specialized
academic education on Radio based sector like Radio/Satellite/Broadcasting
Engineering with broad knowledge and skills.

8.

It is recommended to have Training to the human resources related to the Test
Lab. All the test engineers in the lab shall be well trained for EMC test, RF Test,
SAR Test and Safety Test. It seems necessary to train the technical
manpower/engineers by several outstanding international test certification
organizations in EMC, safety, wireless, electromagnetic radiated emission test as
well as laboratory management. Training on specific testing shall be provided at
similar environment premises. To make the type Approval by Lab Testing method
possible, it is necessary to train the existing Technical manpower specific to the
RTTE Testing in internationally recognized labs/vendors.

9.

It is recommended to encourage establishing the Test Lab by independent
Academic Institution ( like Pulchowk Campus, and Kathmandu Universtiy :
School of Engineering ) /organization/Body or private parties. It is
recommended to assist both financially and technically from the NTA to make the
Testing Lab feasible in the country. If any Academic Institution/organization or
private parties donot have any interest to establish and operate the test lab, then
NTA shall establish and operate the necessary Test Lab to meet the requirement set
out in this Report.

10.

It is recommended to accept test report tested by internationally accreditted lab as
per the standard of ISO/IEC.

11. It is also recommended to have mutual recognition arrangement/agreement with
the internationally accredited lab.
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Annex 1: NTA Organization Chart
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ANNEX-2
Accredited Testing Laboratories recognized by ictQATAR
Lab

Testing Laboratories Name & Country

s Name Country
 Flom Test Labs United States
 AEGIS Labs, Inc. United States
 ATLAS Compliance & Engineering, Inc. United States
 CKC Laboratories, Inc. United States
 Cisco Systems, Inc. United States
 Compatible Electronics, Inc. United States
 Compliance Engineering Services, Inc. United States
 DNB Engineering, Inc. United States
 EMC Compliance Management Group United States
 Electro Magnetic Test, Inc. United States
 Elliott Laboratories, Inc. United States
 Garwood Laboratories, Inc. United States
 Global Testing, A Div. of Rajkumar Corp. United States
 IntertekTesting Services NA Inc. United States
 MET Laboratories, Inc. United States
 MiCOM Labs United States
 NCR Corp. San Diego EMC Lab United States
 National Technical Systems United States
 Nemko USA, Inc. - San Diego EMC Division United States
 TUV America Inc. United States
 Underwriters Laboratories, Inc. United States
 Universal Compliance Labs dba EMCE Eng. United States
 EMC Integrity, Inc. United States
 TUV Rheinland of North America, Inc. United States
 FAU EMI R United States
 Product Safety Engineering, Inc. United States
 Timco Engineering, Inc. United States
 Advanced Compliance Solutions, Inc. United States
 Intertek Testing Services NA Inc. United States
 United States Technologies, Inc. United States
 Elite Electronic Engineering Inc. United States
 Radiometrics Midwest Corp. United States
 Rogers Labs, Inc. United States
 MET Laboratories, Inc. United States
 Chomerics Test Services -Woburn, MA United States
 Compliance Management Group United States
 Curtis-Straus LLC United States
 EMC Corporation United States
 Intertek ETL Entela United States
 National Technical Systems United States
 IBM Rochester EMC Lab United States
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International Certification Services, Inc. United States
TUV Oesterreich Austria
E.S.M. (dep. PIONEER) Belgium
CSA International Canada
Matrox Conformity Group EMC Laboratory Canada
National Technical Systems, Inc. Canada
NemkoCanada Inc. Canada
Solectron Technical Centre Canada
UltraTech Engineering Labs Inc. Canada
CNAS China
EMCEC Oy Finland
SGS Fimko Ltd. Finland
AEMC LAB France
AEMC Mesures (Lyon) France
AEMC Mesures (Paris) France
EMITECH France
EMITECH Atlantique France
EMITECH Grand Sud France
GYL Technologies France
SMEE Actions Mesures France
UTAC France
BZT-ETS Certification GmbH Germany
CETECOM GmbH Germany
CETECOM ICT Services GmbH Germany
EMCC Dr Rasek Germany
EMCE GmbH Germany
EMV TESTHAUS GmbH Germany
Obering-Berg-Lukowiak GmbH Germany
Phoenix Test-Lab GmbH Germany
The Hong Kong Standards and Testing Centre Ltd. Hong Kong
Compliance Engineering Ireland Ltd. Ireland
Radio Frequency Technologies Ltd. Ireland
IMQ - Istituto Italiano Marchio Qualita Italy
Nemko SpA Italy
Akzo Nobel K.K., Tochigi EMC Site Japan
Chemitox, Inc. Japan
EMC Kashima Corporation Japan
ETS Product Service Japan Co., LTD Japan
Fujitsu General EMC Laboratory Japan
IPS Corporation Japan
Japan EMC Laboratory Limited, Tsukui Test Site Japan
Japan Qlty. Assur. Org. Safety & EMC Ctr. Japan
Matsushita EMC Center Japan
Murata Mfg. Co, Ltd. Yokohama Tech Ctr Japan
NEC Computertechno, Ltd. Japan
Olympus Corporation EMC Laboratory Japan
PFU TECHNOCONSUL EMC Center Japan
Panasonic Communications Test Laboratory Japan
SANYO Electic Co., Ltd. Testing Laboratory Japan
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Sharp Nara EMC Center Sharp Corporation Japan
Sony EMCS Corp Mimokamo TEC EMC Test Lab Japan
Sony Kisarazu EMC Test Laboratory Japan
Sony Nagano EMC Test Laboratory Japan
Spindler Associates Co., Ltd. Japan
TEAC Corporation EMC Center Japan
Toshiba Corp., Digital Media Network Co. Japan
UL Apex Co., Ltd. Japan
Wave Corporation Japan
D.A.R.E. Consultancy B.V. Netherlands
KEMA Quality B.V. (KEMA) Netherlands
Telefication B.V. Netherlands
PSB Corporation Pte Ltd Singapore
CTK Co., Ltd. South Korea
DIGITALEMC CO., LTD South Korea
EMC Compliance Ltd. South Korea
EMC Research Institute South Korea
ESTECH Co., Ltd. South Korea
ETL Inc South Korea
Gumi College EMC Center South Korea
IST Co., Ltd South Korea
KOSTEC Co., Ltd South Korea
Korea EMC Laboratory South Korea
Korea Electric Testing Institute South Korea
Korea Technology Institute Co., Ltd South Korea
LTA Co.,Ltd South Korea
Nemko Korea Co.,Ltd. South Korea
ONETECH Corp. South Korea
SGS Testing Korea Co., Ltd South Korea
SK Tech Co., LTD. South Korea
Samsung Electronics EMC Laboratory South Korea
CETECOM Spain
ICEM Spain
INTA Spain
L.C.O.E. Spain
LABEIN Spain
LGAI Technological Center Spain
Tecnologica Componentes Electronicos, S.A. Spain
Swedish National Testing Sweden
Advance Data Technology Corporation Taiwan
Advance Data Technology Corporation Taiwan
Audix Corp. Technical Division EMC Department Taiwan
Best Laboratory Co., Ltd Taiwan
Chung-Shan Institute of Science Taiwan
Electronics Testing Center, Taiwan Taiwan
HomeTek Technology Inc. Taiwan
Max Light Technology Co. Ltd Taiwan
Neutron Engineering Inc. Taiwan
QuieTek Corporation Taiwan
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Quietek Corporation Taiwan
SGS Taiwan Ltd. Taiwan
Sporton International Inc. Taiwan
A D Compliance Services Ltd. United Kingdom
BABT (British Approvals Board for Telecom) United Kingdom
BSI Testing United Kingdom
Celestica Ltd. United Kingdom
EMC Projects Ltd. United Kingdom
Hursley EMC Services Ltd. United Kingdom
KTL United Kingdom
Motor Industry Research Association (MIRA) United Kingdom
RFI Global Services Ltd. United Kingdom
SGS United Kingdom United Kingdom
TRL Compliance Ltd. United Kingdom
TUV Product Service Ltd. United Kingdom
Nebraska Center for Excellence in Electronics United States
Advanced Compliance Laboratory United States
Chomerics Test Services - Rochester, NY United States
Dayton T. Brown, Inc. United States
F-Squared Laboratories United States
Northwest EMC United States
UNISYS Corporation United States
National Technical Systems United States
Nemko USA, Inc. United States
Professional Testing (EMI), Inc. United States
Southwest Research Institute United States
Green Mountain Electromagnetics, Incorporated United States
Acme Testing Co. United States
CKC Laboratories, Inc. United States
Northwest EMC United States
L.S. Compliance, Inc. United States
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Annex-3
ISO/IEC 17011: 2004 – “Conformity assessment – General
requirements for accreditation bodies accrediting
conformity assessment bodies
1

Accreditation body

1.1

Legal responsibility

The accreditation body shall be a registered legal entity.
1.2

Structure

The accreditation body shall have the authority (generally derived from
government) and shall be responsible for decisions made on accreditation.
The duties, responsibilities and authorities of the senior management shall be
documented including:


Decisions on accreditation



Contractual arrangements



Finance



Policies
The accreditation body shall have access to expertise related to accreditation. The
accreditation body shall have rules for appointment, terms of reference and operation
of committees.
1.3

Impartiality

The accreditation body shall be organized and operated so as to safeguard the
objectivity and impartiality of its activities.
The accreditation body shall have balanced representation of interested parties.
It shall have non-discriminatory policies and procedures.
Its personnel and committees shall be free from undue commercial, financial and
other pressures. The assessors shall not make decisions on accreditation.
It shall not offer conformity assessment services or consultancy.
Legal entities linked by common ownership or contractual arrangements with the
accreditation body can offer consultancy or conformity assessment services.
1.4

Confidentiality

The accreditation body shall have arrangement to safeguard the confidentiality
of the information gathered in the process of accreditation.
1.5

Liability and financing
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The accreditation body shall have arrangement to cover the liabilities arising from
its activities and shall have financial resources required for the operation of its
activities.
1.6Accreditation activities
The accreditation body shall describe it accreditation activities and refer to the
relevant international standards and guides. It shall have procedures for extending
its activities.

2 Management
2.1

Management system

The accreditation body’s top management shall define and document policies and
objectives including a quality policy.
Its top management shall appoint staff to establishmanagement system.
2.2 Document control
The accreditation body shall have procedures to control all documents and the
procedures shall define controls needed to:


Approve documents



Review, and update and re-approve documents



Ensure that changes and versions of documents are identified



Ensure relevant documents are available to all involved in accreditation



Safeguard the confidentiality of documents.

2.3 Records
The accreditation body shall have procedures to identify, collect, index, access, file,
maintain and dispose records. It shall also have procedures to retain records
consistent with its contractual and legal obligations.
2.4Nonconformities and corrective actions
The accreditation body shall have procedures to identify and manage
nonconformities including:






Identification of nonconformities
Determination of causes of nonconformities
Correction actions
Records of results of corrective actions.
Review of effectiveness of corrective actions

2.5 Preventive actions
The accreditation body shall have procedures to identify opportunities for
improvement and to take preventive actions which include:
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Identifying potential nonconformities and causes



Implementing preventive actions



Recording results of action taken



Reviewing the effectiveness of corrective actions.

2.6 Internal audits
The accreditation body shall have procedures for internal audit to verify
conformity to ISO/IEC 17011. Internal audits shall be taken at least once a
year. Internal audits shall be conducted by qualified personnel and who
did not perform activities to be audited.
2.7Management review
The top management of the accreditation body shall review the management system
at least once a year. Reviews shall include:


Results of audits



Results of peer evaluation



Feedback from interested parties



Participation in international activities



New areas of accreditation



Trends in nonconformities



Status of preventive and corrective actions



Follow-up actions from earlier management reviews



Fulfilment of objectives



Appeals



Analysis of complaints

Outputs of management review shall include:


Improvement of management system



Improvement of services and accreditation process



Need for resources



Definition or redefinition of policies and objectives

2.8 Complaints
The accreditation body shall have procedures to deal with complaints. It shall:


Decide on validity of complaints
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Ensure that complaints concerning an accredited CAB are first addressed
by the CAB

Take appropriate actions

Record all complaints and actions taken

Respond to the complainant.
3 Human resources
3.1Personnel associated with the accreditation body
The personnel of the accreditation body shall have:

Competence with necessary education, training, technical knowledge,
skills and
experience

Access to assessors

Commitment to comply with rules

3.2

Personnel involved in the accreditation process

The accreditation body shall describe the following activities:


The qualification, experience and competence required



Initial and on-going training required.

It shall establish the procedures for selecting, training and approving assessors and
experts.
It shall identify the specific scopes in which each assessor has demonstrated
competence to assess.
It shall ensure the assessors:


Are familiar with the accreditation procedures and criteria



Have undergone accreditation assessor training



Have thorough knowledge of assessment methods



Are able to communicate effectively in writing and orally.



Have appropriate personal attributes.

3.3 Monitoring
The accreditation body shall have procedures to monitor the performance and
competence of its staff. It shall evaluate the performance of assessors. On-site
observation shall be done every three years.

3.4 Personnel records
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The accreditation body shall maintain records of qualifications, training,
experience and competence of each staff. It shall maintain up-to-date records on
assessors and experts.
4 Accreditation process
4.1Accreditation criteria and information
The criteria for accreditation of CABs shall be those set out in international
standards and guides. It shall make publicly available the following:


Information on its assessment and accreditation processes.



Document containing the requirements for accreditation



Information on fees



A description of the rights and obligations of CABs.



Information on accredited CABs.



Information on lodging and handling of complaints and appeals



Information about the authority under which the accreditation programme
operates.



A description of its rights and duties



Information on financial support



Information about its activities and limitations under which it operates.



Information about the related bodies

4.2Application for accreditation
The CAB which applies for accreditation shall provide:


General features including name, address, legal status and human and
technical resources,


Information on its activities, relationship in a larger entity if applicable
and addresses of it physical locations,



Requested scope of accreditation,



An agreement to fulfil the requirements of accreditation.

The CAB shall provide to the accreditation body prior to commencement of
assessment:


A description of the conformity assessment services it provides and a list
of standards, methods or procedures for which it seeks accreditation.

A copy of its quality manual
The accreditation body shall review for adequacy in the information supplied by
the CAB.
4.3Resource review
181

The accreditation body shall review its ability to carry out the assessment. It shall
review its ability to carry out initial assessment in a timely manner.
4.4Subcontracting the assessment
The accreditation body shall not subcontract the decision-making.
Contracting of external individual assessors is not subcontracting.
The accreditation body shall take full responsibility of all subcontracted
assessments.
It shall maintain responsibility for granting, maintaining, extending, reducing,
suspending or withdrawing accreditation.
It shall ensure the subcontractors are competent and comply with ISO/IEC 17011.
It shall obtain written consent of the CAB to use a particular subcontractor.
4.5 Preparation for assessment
The accreditation body may conduct a preliminary visit with agreement of the
CAB. It shall appoint an assessment team with a lead assessor.
Assessment team members cannot provide consultancy to the CAB.
The accreditation body shall the names of the team members to the CAB in
advance to allow the CAB to object the appointments of the assessors.
The assessment team reviews the document provided by the CAB and conducts the
on-site assessment.
The assessment team shall witness a representative number of samples where
the scope of the CAB covers a variety of conformity assessment services.
For initial assessments, the assessment team shall visit all premises of the CAB
from which key activities are performed.
The accreditation body shall agree with the CAB and the assessment team to the
date and schedule of the assessment.

4.6Document and record review
The assessment team shall review all documents and records provided by the
CAB. If nonconformities are found during the reviews, on-site visit may not go
ahead and the nonconformities are reported to the CAB.
4.7On-site assessment
The assessment team shall have an opening meeting to define the purpose
of assessment and accreditation criteria and to confirm schedule and scope of
assessment.
The assessment team shall conduct assessment at premises from which one or
more keys activities are performed.
The assessment team shall witness the performance of a representative
number of staff of the CAB.
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4.8 Analysis of findings and assessment report
The assessment team shall analyse information and evidence gathered during
document review and on-site assessment to determine competence and conformity
of the CAB with requirements of accreditation.
It the assessment team cannot reach a conclusion, it shall refer back to the
accreditation body for clarification.
The assessment team shall meet with the CAB prior to leaving the site to provide
a written and/or report on its findings. The CAB shall be invited to respond to the
assessment report.
The accreditation body shall remain responsible for the content of the assessment
report.
The assessment team shall provide detail report on the assessment to the
accreditation decision-maker(s).
4.9 Decision-making and granting accreditation
The accreditation body shall be satisfied with the assessment report before it makes
the decision. It can use the results of an assessment already made by another
accreditation body as long as that accreditation body is ISO/IEC 17011
compliant. It shall provide an accreditation certificate to the accredited CAB.
4.10 Appeals
The accreditation body shall have procedures to address appeals by the CABs. It
shall appoint competent and independent persons to investigate the appeals.
4.11 Reassessment and surveillance
Reassessment is similar to initial assessment.
Surveillance is to monitor the continued fulfilment of the accredited CAB of its
requirements of accreditation, including surveillance on -site assessments and
other surveillance activities such as enquires, review of declarations of the CAB on
its scope and request to CAB for documents and records.
The accreditation body shall have procedures for periodic surveillance on-site
assessments. It shall design plans for reassessment and surveillance for each
accredited CAB.
It shall employ reassessment alone or a combination of reassessment and
surveillance. If reassessment is employed alone, the reassessment shall be
conducted at least once every two year. If a combination ofreassessment and
surveillance is employed, the reassessment shall be conducted at least once every
five years and surveillance on-site assessment shall be conducted once every two
years.
First surveillance on-site assessment shall be conducted no later than 12
months from initial accreditation.
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4.12 Extending accreditation
Extension of scope of accreditation may require reassessment.
4.13 Suspending, withdrawing or reducing accreditation
The accreditation body can suspend, withdraw or reduce the scope of accreditation
if the CAB persistently failed to meet the requirements of accreditation or to abide
by the rules of accreditation.
4.14 Records of CABs
The accreditation body shall keep records of CABs including copies of
accreditation certificates, assessment records and reports, accreditation decisions
and correspondences securely to ensure confidentiality.
4.15 Proficiency testing and other comparisons for laboratories
The accreditation body shall maintain a list of appropriate proficiency testing and
other comparison programmes. Such proficiency testing programmes should
operate in accordance with the requirements of ISO/IEC 17043:2009, Conformity
assessment – General requirements for proficiency testing. It shall ensure that its
accredited CABs participate in proficiency testing as appropriate.
4.16 Responsibilities of the accreditation body and the CAB
4.1 6.1 Obligations of the CAB
The accreditation body shall require the CAB to conform to:


Fulfil continually the requirements for accreditation



Cooperate with accreditation body to verify fulfilment of requirements of
accreditation.



Arrange witnessing of CAB services when requested.



Pay fees as determined by the accreditation body.



Inform accreditation body of changes relevant to tis accreditation

4.1 6.2 Obligations of the accreditation body
The accreditation body shall give notice of changes to its requirements for
accreditation. It shall make public information on the current status of the
accreditations it has granted to CABs including names and addresses, dates of
accreditation and the scopes of accreditation. It shall provide information about
international arrangements in which it is involved.
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Annex -4
Test Instruments and Specifications
Audio Analyzer

U8903A Audio Analyzer
Typically Configured PriceUS$ 12,918

Configure or Quote

Functionality:

Key Features & Specifications

Analog and Digital Audio Analysis
Select generator, analyzer, graph and sweep modes with one-button access
Characterize signal-to-noise ratio, SINAD, IMD, DFD, THD+N ratio, THD+N level,
crosstalk, and more
Apply weighting functions, standard filters and custom filters
View numerical and graphical displays of measurement results
2 in 1 screen (generator and analyzer in the same display screen)

Performance:

5ppm frequency accuracy for generator and analyzer
±1% amplitude accuracy for generator and analyzer
-101dB analyzer residual distortion + noise at 20Hz to 20kHz
±0.01dB signal flatness

Automation & communication interface:
LXI class C compliant
USB 2.0, LAN and GPIB connectivity
SCPI and IVI-COM
Code compatible with HP8903B

Digital audio features (option 113/4/5 only):
S/PDIF/AES3 and/or Digital Serial Interface (DSI)
Mutiple DSI formats: I2S, Left Justified, Right Justified, DSP
Wide logic level input range from 1.2V to 3.3V
Audio
bit:
8bit
to

24bit

Description

Make an audible difference in analog and digital audio testing
Agilent U8903A offers you the flexibility to measure and quantify both analog
and digital audio applications in one box. With a two-in-one digital audio
interface card that provides S/PDIF/AES3 and Digital Serial Interface, U8903A is
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suitable for applications such as analog and digital IC components, module
design, wireless, and consumer electronics audio.
The U8903A audio analyzer combines the functionality of a distortion meter,
SINAD meter, frequency counter, AC voltmeter, DC voltmeter and FFT analyzer
with a low-distortion audio source. On the bench or in a test system, its accuracy
and versatility will help you make an audible difference in your end product.
EMI Receiver
N9038A MXE EMI Receiver
Typically Configured PriceUS$ 80,170

Key Features & Specifications
Functionality

Frequency 20 Hz to 8.4 GHz and 26.5 GHz
CISPR, MIL-STD 6 dB, and standard 3 dB resolution bandwidths
Quasi-peak, EMI-avg, RMS-avg and diagnostic detectors
Extensive diagnostic capability

Performance

Meets CISPR 16-1-1 2010 EMI receiver requirements
±0.75 dB absolute amplitude accuracy
-167 dBm displayed average noise level (DANL) with preamplifier and noise
floor extension
Phase noise -106 dBc/Hz 10 kHz offset

EMC measurements, diagnostics & calibration

EMC measurement functionality offering real-time detectors, signal lists, scan
tables, limit lines, and correction factors
Enhanced analysis with Strip Chart, marker functions, span zoom, zone span, and
spectrograms
SCPI command language compatibility (included standard)
Accredited ISO 17025 calibration available to order

Automation & communication interface

LXI class C compliant, SCPI and IVI-COM
USB 2.0, 1000Base-T LAN, GPIB
Common X-Series user interface / Open Windows® XP operating system

Description
Express your insight with the N9038A MXE EMI Receiver

When you’re testing a new product, the designers are counting on your expertise
and advice. That’s why the Agilent MXE is more than a CISPR-compliant EMI
receiver—we’ve also included X-Series signal analysis and graphical
measurement tools that make it easy to examine signal details. With these
diagnostic capabilities, the MXE complements your knowledge and helps you
advise the designers if a device fails
compliance testing. Equip your lab with
the MXE—and express your insight.
Real-time Spectrum Analyzer
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N9030A-RT2 Real-time Spectrum Analyzer up to 160 MHz Analysis
Bandwidth
Agilent
Base PriceUS$ 10,330
Typically Configured PriceUS$

96,314Configure or Quote
Key Features & Specifications
Functionality
160 MHz real-time analysis bandwidth (requires Option B1X) up to 50 GHz
Real-time displays include digital persistence, spectrum, spectrogram, power vs. time and more
Frequency-mask trigger (FMT)

Performance
100% probability of intercept (POI) for signals with durations as short as 3.57 µs
-75 dBc of spurious-free dynamic range

Description
Option RT2 adds real-time spectrum analyzer (RTSA) capabilities to a new N9030A PXA signal
analyzer. Adding RTSA to the PXA lets you see, capture and understand the most elusive signals—
known or unknown.
Enables true gap-free real-time spectrum analysis in a high-performance signal analyzer
Quickly switch from must-have measurements—phase noise, noise figure and power—to transient realtime analysis
Confidently capture the behavior of dynamic signals with durations as short as 3.57 µs (at 100% POI)
with FMT
Seamlessly integrates with 89600 VSA software for thorough analysis of complex signals
Measure over 75 modulation types, from custom OFDM or APSK to standard-based signals such as
MIL-STD, GSM or LTE
Use frequency-mask trigger to record culprit signals then playback through links to Agilent vector signal
generators, arbitrary waveform generators, or MATLAB
Maximize your investment—add real-time spectrum analyzer capabilities to a PXA at a fraction of the
cost of a dedicated solution
This option can be added as a product upgrade.

Spectrum Analyzers
Agilent PSA Series Spectrum Analyzers

Models
E4443A

3 Hz to 6.7 GHz
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E4445A
3 Hz to 13.2 GHz
E4440A
3 Hz to 26.5 GHz*
E4447A
3 Hz to 42.98 GHz
E4446A
3 Hz to 44 GHz*
E4448A
3 Hz to 50 GHz*
* 325 GHz with external mixing
The Agilent PSA Series offers high-performance spectrum analysis, up to 50 GHz,
with powerful one-button measurements, a versatile feature set, and a leadingedge combination of flexibility, speed, accuracy, analysis bandwidth, and
dynamic range. From millimeter wave and phase noise measurements to spur
searches and modulation analysis, the PSA Series offers unique and
comprehensive high-performance solutions to R&D and manufacturing
engineers in cellular and emerging wireless communications, aerospace, and
defense.

E Spectrum Analyzer

E4402B ESA-E Spectrum Analyzer, 9 kHz to 3.0 GHz
AgilentBase PriceUS$ 24,340
Typically Configured PriceUS$ 30,076

Configure or Quote

Key Features & Specifications
Performance
0.4 dB overall amplitude accuracy
+16 dBm TOI
-166 dBm DANL, with internal preamp
1 Hz narrow resolution bandwidth (optional)

Measurement applications

Phase Noise, Noise Figure, GSM/EDGE, cdmaOne and more view the full list of
measurement applications
Agilent's PowerSuite one-button power measurements included as standard

Features

10 MHz analysis bandwidth
Segmented sweep for up to 32 discontinuous spans in one sweep
Rugged and portable for lab grade performance in the field
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5 minute warm-up to guaranteed measurement accuracy

Configuration selections

Standard express analyzer E4402B-STD for faster delivery time, includes options
AYX, BAA.
Standard express analyzer with tracking generator E4402B-STG for faster
delivery time, includes options 1DN, AYX, BAA.
Communications test express analyzer E4402B-COM for faster delivery
time, includes options 1D5, 1DR, B7D, B7E, BAA.
Custom configuration for maximum flexibility with standard delivery time.

Description

Customers looking for a general purpose spectrum analyzer will appreciate the
flexibility of the ESA spectrum analyzer that can be used for a wide range of
applications from aerospace and defense to the manufacturing line. Browse
the ESA Brochure.
Customers who wish to take advantage of the ESA flexibility but who need a
faster analyzer for the manufacturing line, or connectivity to LAN/USB in
addition to GPIB, or want to do in depth signal analysis with 89600 VSA
softwarewill benefit from the new EXA signal analyzer. The EXA signal
analyzer now comes standard with many of the ESAs optional features and yet
offers more applications than the ESA.

Bilog Antenna
BILOG® ANTENNA
BILOG® ANTENNA 30 MHz to 1 GHz

CBL 6111D vertical onto tripod BTP 6020A
Ideal for compliance emission testing
One antenna - one sweep
Saves up to 30% test time
Excellent symmetry
Common carrier shippable

The ‘Classic’ BiLog® Antenna
The CBL 6111D is a high performance ultra wideband BiLog® antenna for
emission and immunity EMC testing. This is the original ‘classic’ BiLog®
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combining two antennas in one, making savings of at least 20 - 30% on test time
and reducing measurement errors due to cable and connector wear.

Optimized for Emission Measurements

The CBL 6111D has been accepted worldwide for emission measurements. The
CBL 6111D, although used primarily as an emission measuring antenna, can
handle CW powers up to 300 watts, making it suitable for most immunity
measurements requiring fi elds up to 10 V/m, or even greater. The CBL 6111D is
linearly polarized and exhibits excellent balance (< 1 dB) and cross polarization
performance (> 20 dB).
Technical specifications
Frequency range: 30 MHz to 1 GHz
Typical gain: 5 dB
Impedance (nominal): 50 Ω
Maximum continuous power: 300 W
Connector: N type female
VSWR: Average 2:1
Size antenna (L x H x W in mm): approx. 1310 X 1390 X 630 (see drawing)
Weight: approx. 3.5 kg
Recommended tripod: BTP 6020A
BILOG® ANTENNA 30 MHz to 2 GHz AX3
Ideal for compliance emission testing
VHF radio approval applications
Immunity testing to 300W CW
Excellent balance < 1dB
No rotational offsets
Easily transportable

6020A

CBL 6112D vertical onto tripod BTP

Three Antennas In One

The CBL 6112D operates over the unprecedented, wide range 30 MHz to 2 GHz.
It effectively combines the performance of three standard EMC antennas, the
Biconical, the Log Periodic and the Waveguide Horn. Considerable savings in the
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order of 40 - 50% can be made in expensive test time, plus the added benefi t of
improved repeatability and reliability by not having to laboriously disconnect
and reconnect antennas during testing.

Optimized for Emission Measurements
The CBL 6112D is primarily an emission measuring antenna but can handle CW
powers up to 300 watts, making it suitable for most immunity measurements
requiring fi elds up to 10 V/m, or even greater. The CBL 6112D is linearly
polarized and exhibits excellent balance.
Frequency range: 30 MHz to 2 GHz
Typical gain: 6 dB (200 MHz to 700 MHz), 8 dB (700 MHz to 2000 MHz)
Impedance (nominal): 50 Ω
Maximum continuous power: 300 W (80 - 2000 MHz)
Connector: N type female
VSWR: Average 2:1
Size antenna (L x H x W in mm): approx. 1530 X 1390 X 630 (see drawing)
Weight: approx. 4.2 kg
Recommended tripod: BTP 6020A

Fluke 430 Series Threephase Power Quality
Analyzers

Pinpoint power quality problems faster, safer and in greater detail

These three-phase power quality meters help you locate, predict, prevent and troubleshoot
problems in power distribution systems. These easy-to-use power quality tools are a “must have for
any person who maintains or troubleshoots three phase power. The new IEC Class A standards for
flicker and power quality are built right in to take the guess work out of power monitoring.
Applications
Frontline troubleshooting – quickly diagnose problems on-screen to get your operation back
online
Predictive maintenance – detect and prevent power quality issues before they cause downtime
Quality of service compliance – validate incoming power quality at the service entrance
Long-term analysis – uncover hard-to-find or intermittent issues
Load studies – verify electrical system capacity before adding loads
Energy assessments – quantify energy consumption before and after improvements to justify
energy saving devices
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Complete three-phase troubleshooting tool: measures virtually
every power system parameter: voltage, current, frequency,
power, power consumption (energy), unbalance and flicker,
harmonics and inter-harmonics. Captures events like dips and
swells, transients, interruptions and rapid voltage changes.
The Fluke 435 features 0.1 percent voltage accuracy making it
fully compliant with the IEC 61000-4-30 Class A standard
Logger function: record the detail you need. Detailed, userconfigurable long-time recording gives you the MIN, MAX and
AVG readings of up to 100 parameters on all 4 phases with
selectable averaging time down to 0.5 seconds. Enough memory
is available to record 400 parameters with 1 minute resolution
for up to a month.
Four channels: simultaneously measures voltage and current on
all three phases and neutral.
AutoScaling: easier trend analysis with automatic scaling of the
vertical axis you will always use the full display to view the waveforms.
Automatic transient display: captures up to 40 dips, swells, interruptions or transients automatically.
Meets the stringent 600 V CAT IV, 1000 V CAT III safety standard required for measurements at the
service entrance.
Rugged, handheld instrument operates for more than 7 hours on included rechargeable NiMH battery
pack. Menu-driven interface simplifies operation.
Extensive data analysis possibilities. Cursors and zoom can be used ‘live’ while taking the
measurements, or ‘offline’ on stored measurement data. The stored measurements can also be
transferred to a PC with FlukeView software (included with Fluke 435 and 434).
The Fluke 435 comes with Power log software to analyse recorded data and to create reports.
Complete package includes everything to get started: 4 current clamps, 4 flex clamps with Fluke 435, 5
voltage test leads and clips, line adapter/battery charger and hard case.
Complies with IEC 61000-4-30 measurement standards
AutoTrend
Quickly
see
the
trend
Unique AutoTrend gives you fast insight into changes over time. Every displayed reading is automatically
and continuously recorded without having to set up threshold levels or interval times, or having to
manually start the process. You can quickly view trends in voltage, current, frequency, power, harmonics
or flicker on all three phases plus neutral. And you can analyze the trends using the cursors and zoom
function – even while background recording continues.

AutoTrend automatically records all displayed parameters in the background.
SystemMonitor
Check
performance
against
EN50160
with
ease
With a single push of a button, the unique System-Monitor gives you an overview of power system
performance, and checks the compliance of incoming power to EN50160 limits or to your own custom
specifications. The overview is shown on a single screen, with color-coded bars clearly indicating which
parameters fall outside the limits.
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The System-Monitor overview screen gives instant insight into whether the voltage, harmonics, flicker,

Vector Signal Generator

M9381A PXIe Vector Signal Generator: 1 MHz to 3 GHz or 6 GHz
Typically Configured PriceUS$ 33,246Configure oKey Features &

Specifications
Applications

Cellular picocell and femtocell test
Handset component test
Military, public safety and homeland security radio test
Wireless device test and transceiver design validation

Functionality

License key upgraded frequency range and amplitude accuracy
Reduces startup time with Agilent IO libraries easy configuration, one-step
software install, and integrated instrument level VSG soft front panel
PXIe

Performance characteristics

Frequency coverage from 1 MHz to 3 GHz or 6 GHz
10 us switching speed with an exclusive baseband tuning technology innovation
RF modulation bandwidth up to 160 MHz (± 0.3 dB flatness)
Better than ± 0.4 dB absolute amplitude accuracy

Description

The Agilent M9381A is the modular signal generator you’ve been asking for –
one that provides Agilent quality and performance in the PXI form factor. It
accelerates throughput by delivering new levels of speed in signal generation -fast RF tuning, baseband tuning technology innovation, versatile list mode, and
more.
A typical M9381A configuration includes four individual PXIe modules – M9311A
digital vector modulator, M9310A source output, M9301A synthesizer, and the
M9300A frequency reference – designed for fast data interfaces and high-speed
automated test systems. Instrument control is provided through a soft front
panel and programmatic interfaces tuned to your application and development
environment of choice.

Uncompromising values

Accelerate test throughput with fast RF frequency and amplitude switching
speeds and versatile list mode
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Reduces test time with baseband tuning that allows you to switch amplitude and
frequency in < 10 µs
Ready to test wideband components with optional 160 MHz RF bandwidth
Fast repair turn-around time with calibrated core exchange strategy
MATLAB software for the M9381A is orderable directly from Agilent for
generating and testing arbitrary, communications, radar, and avionics signals as
well as for your application development environment – see more details in the
Accessories & Related product tab on this page. Demonstration videos showing
how to use MATLAB with Agilent instruments.
G:\Guidelines_Type Approval\Test Instruments & Spec\New Folder\59908116EN.pdf

Agilent
N9310A RF Signal Generator
9 kHz to 3.0 GHz

Data Sheet

Definitions and Conditions

“Specifications” describe the performance of parameters covered by the product warranty and
apply to the full temperature range of 5 to 45 °C, unless otherwise noted.
“Typical” values describe additional product performance information that is not covered by the
product warranty. It is performance beyond specifications that 80 percent of the units exhibit
with a 95 percent confidence level over the temperature range 20 to 30 °C. Typical performance
does not include measurement uncertainty.
“Nominal” values indicate expected performance, or describe product performance that is useful
in the application of the product, but are not covered by the product warranty.
The signal generator will meet its specifications when:
• It is within its calibration cycle
• It has been turned on at least 45 minutes
• It has been stored at an ambient temperature within the allowed operating range for at least
two hours before being turned on; if it had previously been stored at a temperature range inside
the allowed storage range, but outside the allowed operating range

Specifications
Supplemental information
Frequency
Range
Resolution
Switching speed

9 kHz to 3.0 GHz
0.1 Hz
< 10 ms

Within 0.1 ppm of final frequency

Frequency reference
Option PFR
Aging rate

Temperature stability

Timebase reference output
Frequency
Amplitude
Connector

External reference input
Range
Amplitude

Standard

±1 ×10−7 /year
±1.5 ×10−7 /2
years
±1.5 ×10−8 (20 to 30 °C)
±5 ×10−8 (5 to 50
°C)

±1 ×10−6 / year
±1 ×10−6 (5 to 45 °C)

10 MHz
> 0.35 Vrms level into 50 Ω
BNC female
2 MHz, 5 MHz, 10 MHz
0.5 to 2 Vrms
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Connector and impedance

Output

50 Ω; BNC female

Power
Resolution
Accuracy

–127 to +13 dBm

Switching speed
VSWR (typical)

< 10 ms
< 1.6
< 1.8

< ±1dB

Output connector and impedance

Reversal power protection
DC voltage
RF power

Spectral purity

+20 dBm settable
0.1 dB
Fc ≥ 100 kHz, –120 ≤ Level ≤ +13 dBm,
20 to 30 °C
< 0.3 dB deviation
1.5 MHz ≤ Fc ≤ 2.5 GHz
2.5 GHz ≤ Fc ≤ 3 GHz
N-type; 50 Ω nominal
30 V

+36 dBm

1 minute; the warning for reversed
power
protection is nominally at +25 dBm

SSB phase noise
Residual FM

< –95 dBc/Hz
< 30 Hz rms; < 90 Hz peak

Typical, Fc = 1 GHz at 20 kHz offset
CW mode, Fc = 1 GHz; BW = 0.3 to 3
kHz
Res FM optimized mode
Level ≤ 0 dBm, Fc ≥ 1 MHz
Level ≤ 0 dBm, ≥ 10 kHz from carrier

Harmonics
Non-harmonics

< 20 Hz rms
< –30 dBc
< –50 dBc

EPM-P Series Single Channel Power Meter
Base Price US$ 5,089
Typically Configured Price US$ 5,089
Typical Configuration
Typical Configuration
E4416A Power Meter - EPM-P series, single channel
E4416A-001 Front panel input sensor and reference calibration connector
E4416A-ABA English language user guide, printed
E4416A-005 Include power sensor cable, E9288A length 5-ft (1.5m)
R-51B-001-3C Return to Agilent Warranty - 3 years
Typically Configured Price US$ 5,089
Special Offers
Audio Analyzer

U8903A Audio Analyzer

Typically Configured PriceUS$ 12,918pical Configuration
Special Offers

Configure or Quote

Key Features & Specifications
Functionality:
Analog and Digital Audio Analysis
Select generator, analyzer, graph and sweep modes with one-button access
Characterize signal-to-noise ratio, SINAD, IMD, DFD, THD+N ratio, THD+N level,
crosstalk, and more
Apply weighting functions, standard filters and custom filters
View numerical and graphical displays of measurement results
2 in 1 screen (generator and analyzer in the same display screen)

Performance:

5ppm frequency accuracy for generator and analyzer
±1% amplitude accuracy for generator and analyzer
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-101dB analyzer residual distortion + noise at 20Hz to 20kHz
±0.01dB signal flatness

Automation & communication interface:
LXI class C compliant
USB 2.0, LAN and GPIB connectivity
SCPI and IVI-COM
Code compatible with HP8903B

Digital audio features (option 113/4/5 only):
S/PDIF/AES3 and/or Digital Serial Interface (DSI)
Mutiple DSI formats: I2S, Left Justified, Right Justified, DSP
Wide logic level input range from 1.2V to 3.3V
Audio
bit:
8bit
to

24bit

Description

Make an audible difference in analog and digital audio testing
Agilent U8903A offers you the flexibility to measure and quantify both analog
and digital audio applications in one box. With a two-in-one digital audio
interface card that provides S/PDIF/AES3 and Digital Serial Interface, U8903A is
suitable for applications such as analog and digital IC components, module
design, wireless, and consumer electronics audio.
The U8903A audio analyzer combines the functionality of a distortion meter,
SINAD meter, frequency counter, AC voltmeter, DC voltmeter and FFT analyzer
with a low-distortion audio source. On the bench or in a test system, its accuracy
and versatility will help you make an audible difference in your end product.
Radio Communication Tester

R&S®CMW500 - Platform Overview
Wideband Radio Communication Tester
Overview
Features & Benefits

Key Facts
All-in-one test platform for wireless devices
Modular and flexible hardware
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Application-tailored software
Brief Description
The R&S®CMW500 is the universal tester for testing the air interface of wireless
devices. The R&S®CMW500 can be used in all phases of product development
and production and supports all common cellular and non-cellular wireless
technologies.

Key Application Products for
Application Test
Production Test
Protocol Test
PQA Performance Test

Supported Technologies
Cellular
Wireless Connectivity
Satellite Navigation
Broadcast

R&S®CMW500 - Platform Overview
Wideband Radio Communication Tester
Overview
Features & Benefits
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Key Facts
All-in-one test platform for wireless devices
Wireless standards and broadcast technologies, e.g. LTE (incl. MIMO), WLAN or
DVB-T and associated inter-RAT messages
All phases of development, verification and production
All protocol layers, from RF tests and protocol tests to end-to-end application
tests

Modular and flexible hardware

No need for external RF switches due to configurable, MIMO-capable RF frontend
for flexible connection with wireless devices
Fully automatic path correction versus frequency/time/temperature for top
measurement accuracy, plus two-year calibration interval

Application-tailored software

Vector signal analyzer and generator
Realtime RRC network emulation and protocol stacks
U-plane data support for end-to-end performance tests

Brief Description
The R&S®CMW500 is the universal tester for testing the air interface of wireless
devices. The R&S®CMW500 can be used in all phases of product development
and production and supports all common cellular and non-cellular wireless
technologies.
Supported Technologies
Satellite Navigation
GPS

Cellular
LTE FDD/TDD
Mobile WiMAX™
TD-SCDMA
CDMA2000® 1xRTT
CDMA2000® 1xEV-DO
WCDMA/HSPA
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HSPA+
GSM
GPRS
EDGE
EDGE Evolution

Broadcast
DVB-T
FM stereo
CMMB
T-DMB

Wireless Connectivity
WLAN a/b/g/n
Bluetooth®
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R&S®CMW500 - Platform Overview
Wideband Radio Communication Tester
Overview
Features & Benefits
Down to
Just one 19" box for all technologies
Just one 19" box for RF, protocol and application tests
Just one 19" box for all product development and production phases
Just one scalable hardware
Just one reliable T&M partner
Just one 19" box for all technologies
Support of cellular and non-cellular wireless technologies as well as of broadcast
technologies
(Inter-RAT) handover scenarios with only one tester
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Slim solution for the production of wireless multimode devices
Use of the R&S®CMW500 for cellular wireless technologies
Technology

RF
RF
Network
generator analyzer emulation

End-to-end
Protocol
application
test
test

LTE FDD

●

●

●

●

●

LTE TDD (TD-LTE)

●

●

●

●

●

Mobile WiMAX™

●

●

●

●

CDMA2000®
1xRTT

●

●

●

●

CDMA2000® 1xEV●
DO

●

●

●

TD-SCDMA

●

●

●

WCDMA/HSPA+

●

●

●

●

●

GSM/GPRS/EDGE/
EDGE evo

●

●

●

●

●

Use of the R&S®CMW500 for non-cellular wireless technologies
Technology

RF
RF
Network
generator analyzer emulation

GPS

●

Bluetooth®

●

●

●

WLAN a/b/g/n

●

●

●

End-to-end
application test

●

Use of the R&S®CMW500 for broadcast technologies
Technology

RF generator

DVB-T

●

T-DMB

●

MediaFLO™

●

CMMB

●

FM stereo

●

RF analyzer

●
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Just one 19" box for RF, protocol and application tests
Increased test depth owing to the combination of protocol and RF measurements
Early-stage module test with uniform equipment
Efficient testing of interaction between protocol parameters and application
performance
Just one 19" box for all product development and production phases
Consistent measurement results in development, conformance test and
production
Flexible use of instruments across organizational units
Simple and fast debugging tool
Shorter time-to-market due to the reuse of test scripts and signaling tests
Just one scalable hardware
Future-ready RF parameters
Up to two independent RF paths
Configurable baseband and signaling units
Scalable RF resources
Digital I/Q interface
Just one reliable T&M partner
Rohde & Schwarz actively participates in the evolution of the wireless
communications standards
Rohde & Schwarz offers optional services to increase the value of the
R&S®CMW500
Rohde & Schwarz is the leading manufacturer of T&M equipment for wireless
standards and provides a complete test portfolio from a single source
Worldwide sales, application and service network
Body Tissue Simulating Liquids
ApplicationSAR according to standard (FCC OET Supplement C)
Packaging Plastic container of 10 liters with nozzle
Life Time Life time and stability of the liquid depend on usage, storage and
handling of tissue simulating liquid.
Options
TSL for frequencies outside the below listed ranges available upon
request (contact info@speag.com)
Body
Parameters according to FCC OET Supplement C
Tissue
(Muscle)
Product
Test Frequency (MHz) Main Ingredients
MSL300V2
300
Water,
Sugar
MSL450V2
400,
450Water,
Sugar
Narrow- MSL750V2
750
Water,
Sugar
Band
MSL900V2
835,
900Water,
Sugar
Solutions MSL1450V2
1450,
1500,
1640Water,
DGBE
(±5%
MSL1750V2
1750
Water,
DGBE
tolerance) MSL1800V2
1800,
1900Water,
DGBE
MSL1900V2
1900
Water,
DGBE
MSL1950V2
1950,
2100Water,
DGBE
MSL2450V2
2450, 2600
Water, DGBE
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BroadBand
Solutions
(±5%
tolerance)

Product
MBBL1350-1850V3
MBBL1550-1950V3
MBBL1900-3800V3
MBBL3500-5800V5

Test Frequency (MHz)
1350-1800
1550-1850
1950-3800
3500-5800

BroadBand
Solutions
(±10%
tolerance)

Product

Test Frequency (MHz)Main

MBBL1350-1850V3 1350-1850
MBBL1550-1950V3 1550-1950
MBBL1900-3800V3 1900-3800

Main Ingredients
Water,
Tween
Water, Tween
Water, Tween
Water, Oil
Ingredients

Water,
Tween
Water, Tween
Water, Tween

P-Series Dual Channel Power Meter_Agilent.doc

N1912A P-Series Dual Channel Power Meter

Base PriceUS$ 1,292 Typically Configured PriceUS$ 11,292

Key Features & Specifications

30 MHz video bandwidth
Single shot real time capture at 100 Msample/s per second
Key Measurements: - peak, average, peak-to-average ratio, rise time, fall time
and pulse width
22 Predefined formats: WiMAX, DME, HSDPA, etc.
One screen view for pulse measurement analysis: Auto Scale, Auto Gate,
Rise/Fall Time, Duty Cycle, etc.
Internal Zeroing and Calibration while connecting to the DUT

Description

When used with the N192XA wideband power sensors, the N1911/12A P-Series
power meter provides a measurement frequency range from 50 MHz to 40 GHz
with an internal zero and calibration capability.
LXI-C Compliance
Average triggering for average power measurement
Versatile connectivity with USB, LAN and GPIB standard
High Speed Complementary Cumulative Distribution Function (CCDF) statistical
analysis
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Compatible with the industry standard 8480 and E-series sensors which provide
a wide dynamic range from -70 to +44 dBm, and a frequency coverage from 9
kHz to 110 GHz.
Compatibility with E932x power sensors
Difference and ratio math functions : (A-B, B-A, A/B and B/A)
2-year calibration cycle

Series Modular Power Meter

N8262A P-Series
compliant)

Modular

Power

Meter

(LXI-C

Agilent Base PriceUS$ 12,971
Typically Configured PriceUS$ 12,971Configure or Quote

Key Features & Specifications

Slim, compact build (1 U half rack) for easy deployment
LXI-C-compliant for seamless integration into an ATE system
Online web browser for real-time remote operations
Graphical User Interface that emulates the display of N1911/12 P-Series power
meters
Equivalent P-Series N1911/12A bench instrument performance
P-Series modular power meter is compatible with all Agilent P-Series wideband
power sensors, E-Series power sensors (except E9320 range) and 8480 Series
power sensors

Description

The Agilent N8262A P-Series modular power meter enables LAN-based
automated measurements of peak, peak-to-average ratio and average power.
The N8262A enables fast, efficient, and cost-effective creation—and
reconfiguration—of your ATE system. Owing to LXI test standardization and its
interoperability with existing test assets, your system can be up and ready in no
time.
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The N8262A contributes to a lower cost of ownership with its LAN interface,
much unlike PXI or VXI-based interfaces. Other features include its 30 MHz wide
video bandwidth and its code-compatibility with P-Series and EPM-P power
meters.
By helping you build greater assurance in system readiness, the N8262A frees
you to focus where it counts most.
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Annex 5 : Accronyms
Acronyms

Descriptions

A2LA

American Association of Laboratory Accreditation

ADSL

Asynchronous Digital Subsriber Network

ASM

Antenna Switch Modules

BER

Bit Error Rate

BSS

Base Station Simulator

BV

Bureau Veritas

CAB

Conformity Assessment Body

CASCO

ISO committee on Conformity Assessment

CB

Confirmity Body

CDMA

Code Division Multiple Access

CENELEC

European Committee for Electro technical Standardization

CKD

Complete Knock Down

COA

Certification of Authority

CPE

Customer Premises Equipment

CTIA

Cellular Telecommunication Industry Association

CTIAL

CTIA Lab

DA

Designating Authority

DECT

Digital Enhanced Cordless Telephone

DOC

Declaration of Confirmity

EC

European Commission

EDGE

Enhance Digital Rage for GSM Evolution

EIRP

Effective Isotropic Radiated Power

EIS

Effective Isotropic Sensitivity

EM

Electro Magnetic

EMC

Electromagnetic Compatibility

EMF

Electromagenetic Field

EMI

Electromagnetic Interference

EMR

Electromangnetic Radation

EQR

Equipmetn Registration

ESD

Electrostatic Discharge

ETSI

European Telecommunication Standard Institute
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EUT

Equipment under Test

FCC

Federation Communication Commission

FWT

Fixed Wireless Terminal

GCF

Global Certification Forum

GMPCS

Global Mobile Personal Communication System

GPA

General Product Approval

GPS

Global Positioning System

GSM

Global Service of Mobile

GSMA

GSMAssociation

GR

Generic Requirement

IAP

Interface Approval

ICNIRP

International Commission on Non-Ionizing Radiation Protection

IEEE

Insitute of Electronics and Electrical Engineering

IMT

International Mobile Telecommunication

IMEI

International Mobile Equipment Identification

ILO

International Labor Organization

ISM

Industrial Scientific and Medical

IOE

Institute of Engineering

IP

Internet Protocol

ISO/IEC

International Standadization Organization/International
Electrotechnical Commision

ISN

Integrated Supply Network

ISDN

Integrated System of Digital Network

ITU

International Telecommunication Union

KU

Kathmandu University

LISN

Line Impedance Stalization Network

LPD

Low Power Device

LPU

Line Protection Unit

LTE

Long Term Evolution

MdoC

Manufacture Declaration of Confirmity

MER

Mutual Recogniation Equipment Registration

MRA

Mutual Recognition Agreement

NEC

Nepal Engineering College

NHPRP

Near Horizon Partial Radiated Power
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NHPIS

Near-Horizon Partial Isotropic Sensitivity

NRA

National Regulatory Authority

NOC

No Objection Certificate

NTA

Nepal Telecommunications Authority

NVLAP

National Voluntary Laboratory Accreditation Program

OEM

Original Equipment Manufacturing

OTA

On the Air Tes

PA

Power Amplifier

PABX

Private Branch Exchange

PCB

Printed Circuit Board

PDA

Personnel Digital Assistnt

PSTN

Public Switch Telephone Network

PTA

Pakistan Telecomunication Authority

PTN

Public Telecommunication Network

PU

Pokhara University

QoS

Quality of Service

RAM

Radiation Absorption Material

RF

Radio Frequency

RFID

Radio Frequency Identification

RTTE

Radio Telecomunication Terminating Equipment

SAM

Specific Anthropomorphic Mannequin

SAR

Specific Absorption Rate

SdoC

Suppliers’ Declaration of Conformity

SKD

Semi Knock Down

SSI

Small Scale Industry

SRD

Short Range Device

TCB

Telecommunication Certification Body

TDMA

Time Division Multiplexing

TEC

Telecommunication Engineering Center

TIS

Total Isotropic Sensitivity

TRP

Total Radiated Power

TU

Tribhuvan University

UNDP

United Nation Development Program

VHF/UHF

Very High Frequency/ Ultra High Frequency

VOIP

Voice over Internet Protocol
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VPS

Video Positioning System

WLAN

Wireless Local Area Network

WiFi

Wireless Fidelity

3GPP

Third Generation Partnership Project
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Questionnaires
1. Is it feasible to establish test lab in Nepal for type approval of radio telecommunication
customer premises equipments? Elaborate.

2. There are two modalities for testing of CPEs: one is test lab in NTA and another is test lab in
other independent organization outside the NTA. Which modality is suitable for Nepal?
Explain with appropriate reasons.

3. Suggest on the priority for the establishment of testing lab from left to right as : SAR Testing,
RF/EMC Performance Testing, Safety? Elaborate.

4. Provide your your suggestion on recommendation to restructure of the existing NTA
organization to meet the technical and managerial requirment of the standard test lab. How
many additional human resources are required to meet the necessary requirement in respect of
both management system elements and technical competence in a systemic and consistent
way?

5. It is recommended to encourage establishing the Test Lab by independent Academic
Institution (like Pulchowk Campus, and Kathmandu Universtiy : School of Engineering )
/organization/Body or private parties. It is recommended to assist both financially and
technically from the NTA to make the Testing Lab feasible in the country. If any Academic
Institution/organization or private parties donot have any interest to establish and operate the
test lab, then NTA shall establish and operate the necessary Test Lab to meet the requirement
set out in this Report. What is your opinion on this recommendation?

6. Do you agree on the purposed infrastructure/resources (Space, Equipments and costing)
necessary for establishment of testing lab in Nepal? Elaborate with your opinion.

7. What do you suggest on the standards of the testing lab to establish? Do you agree on the
proposed standards of testing lab to meet ISO/IEC 17025 standard?

8. What do you suggest on the standards of the Equipment under Test (EUT) to be adapted by
the NTA?

9. How do you think on the mandatory testing provision of each CPEs to be imported? Is it ok
to accept test report from the testing lab as of ISO/IEC? Elaborate with your opinion.

10. How do you think on the proposed mutual recognition arrangement/agreement to be adapted
by the testing lab in Nepal with the internationally accredited lab?

11. How do you suggest to proceed further of the implementation of testing lab in Nepal?
Elaborate with necessary legislative provision to be formulated and adapted.

12. Provide any other relevant issues related to type approval of radio telecommunication CPEs
by lab testing to be adapted in Nepal?
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