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	Test No.
	Description
	Standard

	
	1 EMC & EMF
1.1 Principle

The decision about applying measurement configurations and the realiziation of the measurements should be done from PPLs in cooperation with PPL-PQA in the PD-Team to the best knowledge and belief.

These demands have to be added to the performance description of the device.

The agreement should be done at M1.


	

	
	
	


1.2 Standards

	Scheme
	Description
	Approved
	Note
	For use
	Changes

	EU

	R&TTE directive 1999/5/EC

	Art 3.1 a
	SAR
	EN 50 360:2001 
	*14
	
	

	
	Acoustic Shock
	None
	*11
*16
	ETSI TR 101 800

v1.1.1 (2000-7)
	Work paper. Single transducer problem.

	
	Electrical safety
	EN 60 950
	*17
	AS 3260
	Australia. (Based on IEC 60 950)

	Art 3.1 b
	EMC for radio equipment
	EN 301 489-1 

V1.6.1 (2005-09) 
V1.5.1 (2004-11) 

v1.4.1 (2002-08)
	
	EN 301 489 - 1   v1.5.1 
	Surges Test Method

	
	EMC for GSM/DCS mobiles and accessories
	EN 301 489-7  

v1.2.1 (2002-08)
	
	
	

	
	EMC for Wideband data and HIPERLAN equipment
	EN 301 489-17  

v1.2.1 (2002-08)
	*1
	
	

	
	EMC for Short Range devices
	EN 301 489-3

v1.4.1 (2002-08)
	*2
	
	

	
	UMTS
	EN 301489-25

 v1.1.1 (2000-12)

 v2.2.1 (2003-05)
	
	EN301489-25 v2.2.1 (2003-05)
	

	Art 3.2 
	Radio spectrum GSM bands
	EN 301 511  

v9.0.2 (2003-03)
	*3
	
	

	
	Radio spectrum 2,4 GHz
	EN 300 328-2  

v1.2.1 (2001-02)

EN 300 440-2

v1.1.1 (2001-09)
	*12
	EN 300 328-2  

v1.2.1 (2001-02)

EN 300 440-2

v1.1.1 (2001-09) 
	all other

for France use 



	
	UMTS
	EN 301908-1 

v1.1.1 (2001-04)
	
	
	

	Art 3.3
	Special requirements
	None
	*4
	
	

	EMC directive 89/336/EEC

	Art 4
	See R&TTE directive 1999/5/EC article 3.1 b for radio communication related accessories or ancillary equipment.
	*15
	
	

	KFZ directive 

	
	Automotive
	Directive 2005/49/EC
EN301489-1 ver.1.6.1
	*18
	
	EMS conducted and radiated


	Scheme
	Description
	Approved
	Note
	For use
	Changes

	US & Canada

	FCC, CTIA and Underwriter Laboratories (UL)

	EU category: (Art 3.1 a

of

R&TTE)
	SAR
	FCC  part 2.1093

Procedure:

FCC OET 65 supplement C, Jan 01

Standard:

IEEE Std 1528-200x 
	*5
	
	

	
	Acoustic Shock
	
	*11
*16
	ETSI TR 101 800

v1.1.1 (2000-7)
	Work paper, all countries.

	
	Safety aspects
	
	*13
*17
	CSA 22.2

UL 6500 or 

UL 1950 (Dec 2000)
	Canada.

US. See note.

	EU category: (Art 3.1 b of

R&TTE)
	EMC & Spectrum aspects:

Radio Frequency Devices

Public Mobile Radio

Personal Communication Services
	FCC part 15 (FM, Bluetooth, any idle mode, accessories)

FCC part 22.917 (GSM850)

FCC part 24.238 (GSM1900)

RSS-133 (Canada)
	*6

*21
	
	No immunity tests exist under the FCC regulations.

	EU category: (Art 3.2 of

R&TTE)
	Radio spectrum
	NAPRD03 v3.5.1 (2005-10)
	*7

*22
	
	based on TS51.010-1

	EU category: (Art 3.3 of

R&TTE)
	Cellular Text Telephone Modem  
	TS 26.226, TS 26.230, 

TS 26.231

PTCRB NAPRD 03 version 3.5.1 (2005-10)
	*7

*10
	
	US mandatory 

	
	Location of emergency call
	FCC Wireless E911 rules
	*8
	
	

	
	hearing aid compatibility
	ANSI C63.19
	*23
	
	US mandatory for 2 products per year in a mobile program


	Scheme
	Description
	Approved
	Note
	For use
	Changes

	China, Australia, South Korea and Taiwan

	EU category: (Art 3.1 a of

R&TTE)
	SAR
	Standard:

IEEE Std. 1528-200x

IEC62209-1

Limit: ICNIRP(Taiwan: standard issued, but regulation still 1.6 W/kg over 1 g !!, Australia); China no standard yet
FCC (others)
	*20
	
	China has no standard yet and will get ICNIRP in 2006;
Australia = ICNIRP incl. body-worn

	
	Acoustic shock
	
	*11
*16
	ETSI TR 101 800 

v1.1.1 (2000-7)
	Work paper, all countries. Single transducer problem.

	
	Safety aspects
	AS 3260
	*17
	
	For Australia.

	EU category: (Art 3.1 b of

R&TTE)
	EMC aspects
	YD1032
	*24
	
	China

	EU category: (Art 3.2 of

R&TTE)
	RF Spectrum
	
	
	
	

	EU category: (Art 3.3 of

R&TTE)
	Special requirements
	
	
	
	

	Other countries

	EU category: (Art 3.1 a of

R&TTE)
	SAR
	EN50360:2001


	*25
	
	Latin America (LAM)

	EU category: (Art 3.2 & Art 3.3 of

R&TTE)
	Follows either EU or US standards, except for the countries mentioned above.
	
	
	
	


	Test No.
	Description
	Standard

	
	The notes in the schematic are:

*1. This standard is the preferred standard for Bluetooth and WLAN.
*2. This standard is not to be used for Bluetooth. It is not to be used for WLAN, too.
*3. This standard has reference to the GSM 11.10 measurement standard for GSM mobiles EN 300 607-1 for EU GSM mobile frequency allocations. The TS 51.010-1 also covers the US GSM mobile frequencies.

*4. There are no harmonised standards under the R&TTE directive concerning special requirements. 

*5. The IEEE Std 1528 is continuously changing. Be aware of latest requirements. FCC and CTIA works together on this aspect. The body worn SAR as well as other body parts are defined by the FCC standards as well. For wrist and legs 4 W/kg, 10g average measured are the limits.

*6. FCC has no immunity test.

*7. The 3GPP standards apply for Canada & US with respect to these items.

*8. FCC has adopted the 3GPP standard. Mandatory for products entering the market after June 1, 2002.

*9. not used

*10. These requirements are mandatory for products entering the market after July 1, 2002.

*11. Work paper that covers all countries. Single transducer problem that has to be considered in any project using only one transducer.

*12. Bluetooth spectrum preservations. This standard has reference to the EN 300 328-1 standard where the measurements and limits are defined.

*13. The UL approval is considered to be common sense with respect to product liability issues. Either UL 6500 or UL 1950 can be used, often dependent of whom (which testhouse) you ask.

*14. The standard EN 50360 defines the limit value and refers to the EN 50361 standard for method of measurement.

*15. If the equipment under test does not have to be tested according to the harmonised standards under the R&TTE directive, then standards harmonised under the EMV directive are to be used. For all radio equipment and associated ancillary equipment with or without RF they are all to be tested under the R&TTE directive.

*16. Acoustic shock dates from R&TTE directive Art.3.1a is mentioned at this juncture only for information. It is no EMC aspect and not proved by EMC-department.


	

	
	
	


	Test No.
	Description
	Standard

	
	Continuation of the notes:

*17. Electrical safety dates from R&TTE directive Art.3.1a is mentioned at this juncture only for information. It is no EMC aspect and not proved by EMC-department.

*18. Mobile has to be approved by Kraftfahrt-Bundesamt.

         EN301489-1ver.1.6.1 partly covers compliance acc. KFZ directive.
*19. not used

*20. SAR-Regulation Jan 2006:

· In most countries, the ICNIRP limit of 2W/kg over 10g is valid 

by regulation or just accepted because no regulation exists.
· Taiwan: still 1.6 W/kg over 1 g, but ICNIRP limit expected for

head and body; measurement acc. IEC 62209-1; (Adoptation 

of ICNIRP expected in Q1/2006)
· South Korea no body worn SAR
· China: 2W/kg (ICNIRP) intended (status Dec.2005)
· Australia bodyworn SAR if 2TX mode or higher (following FCC 
OET 65 supplement C, Jan 01 with ICNIRP limts)
*21. Equal to FCC except for FCC15 test the limit line changes at 1.6GHz to a more relaxed value.

*22. PTCRB requirement for US type approval.

*23. FCC adopted a plan for implementing hearing aid compatibility for all mobile manufacturers. By 2005 every year at least two products per generation must contain fully hearing aid compatibility. The plan for implementing is just valid from 2003 to 2005.

*24. Use TS51.010-1 and extend the limit line from 4GHz to 6GHz for GSM900 and 1800 only. 

*25. If phone supports 850 or 1900 band, a report is required according to EN50360:2001.


	

	
	
	


	Test No.
	Description
	Standard

	
	1.3 Overview

The detailed overview is specified in the EMC/Antenna-MAP-plan together with the project management and AD-department.
1.4 BenQ mobile Internal Requirements

BenQ mobile internal requirements base on experience with products on the market. Any exceptions must be agreed by project leader and product management.

1.4.1 ESD requirements:

· General: 

ESD has additionally to be applied to all accessible contacts, e.g. SIM-contacts, battery-contacts. Removable parts have to be removed.

Apply contact discharge to all contacts accessible to human finger (discribed in EN60950). 

After test the phone must be able to establish a call. The phone book entry shall not be lost. No remaining damage is allowed.

· Mobiles standalone (no ground connection):
direct contact discharge: up to +/- 6 kV (no impact on performance criteria)
air discharge: up to +/- 10 kV (no impact on performance criteria)
Measurement tolerance has to be considered.
· Test in case of external antenna:
     contact discharge into external antenna: +/- 6 kV

(A usual antenna with a magnetic foot is positioned beside the phone at a distance of abt. 15 cm. The cable between phone and antenna is coiled; thus the radius is abt. 15 cm between antenna and phone.)

· Accessories (e.g. charger):
contact discharge: 
up to +/- 6 kV  no impact on performance criteria
up to +/- 8 kV  no permanent damage
air discharge: 
up to +/- 10 kV  no impact on performance criteria
up to +/- 12 kV  no permanent damage
Measurement tolerance has to be considered.


	

	Quantity Tested
	To be decided as needed.
	


	Test No.
	Description
	Standard

	
	1.4.2 GSM Hum and Noise

Humming noise in GSM phones is caused by the TDMA transmission method (Time Division Multiple Access). During a call, this transmission-technique may lead to audible noise (humming) inside the voice band with frequencies of 217 Hz and its harmonics (in both directions, uplink and downlink). This audible noise may also be caused by mechanical vibration of wires, contacts, PCB etc. Unfortunately the level of interference to the voice band is depending on many factors, e.g.:

· Shielding concept on the PCB

· Type and design of antenna and matching circuit

· Layout of the PCB

· Shielding quality of the different components (e.g. microphone, audio-ASIC, chipset etc.)  

· Design of schematics and electrical circuits

· Type, quality, quantity, correct value and correct position of  blocking capacitors

· Design of housing and housing surfaces 

· Design of battery and battery contacts

· Design / Manufacturer of SIM card

A correct measurement of the audible GSM noise at the earpiece is usually very difficult. The phone’ RF-field is intensively influenced by its environmental conditions, and in most cases, the environmental RF-conditions for audio measurements and customers differ significantly. The big amount of metal of the test head B&K 4602b including the artificial ear type 1 or type 3.2 that is used for standard measurements has a strong impact to the electromagnetic field surrounding the mobile phone. A “noise test” with this testhead usually leads to completely different results compared to a subjective test at a humans head. Also the influences of the mobile phone handling and manual touching by the users hand will not be taken into account when the phone is measured with the standard testhead.


	

	
	
	


	Test No.
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	To achieve a GSM noise level, that is acceptable for the customer even under worst conditions, listening tests are carried out in anechoic chambers. These evaluations are done at the following conditions to simulate a worst case with a maximum of interference:

1. With the device under test, a call to the base station has to be set up.

2. The power level required by the base station has to be set to maximum (e.g. 33 dBm for EGSM900, 30 dBm for GSM1800),
Discontinuous TX / Discontinous RX on/off.

3. The volume control has to be set to the lowest value (so GSM noise will not be covered by the voice bands idle channel noise).

4. The acceptance of the audible noise level at the earpiece (or display, keypad or battery area) has to be judged subjectively by the particular test person. 

5. While listening, the handling of the phone (i.e. pressure to the phone, position in the hand, position of the fingers) has to be changed to find a worst case condition with maximum noise level.
The test also has to be performed with different accessories attached to the mobile (e.g. PTT-headset). These accessories must be tested in different configurations to find the worst case condition (e.g. wrapping the headset cable around the phone).

6. Tests 4 and 5 have to be carried out with several persons, at all potential RF-bands, with all potential layouts, with all potential batteries, with several SIM-cards, with all potential housing designs, at all volume levels, and so on...

7. Finally, the evaluated worst case noiselevels have to be accepted and approved by all test persons, project leaders and product management, respectively.


	

	Quantity Tested
	To be decided as needed.
	


	Test No.
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	1.4.3 Immunity against RF-Power

Corresponding to the additional features of the device (e.g. safety tests battery, IRDA, SIM-cards) or to special accessories the immunity against the rf-signal is to be tested. Besides the tests should generally be done with higher transmitting power.

Application:

The rf-power of the EUT is coupled out (e.g. at the rf-connector) and amplified to the desired rf-level. The EUT is influenced by radiating the power via the internal antenna and a tuned stub-antenna (e.g. C25 stub antenna) (two different test cases). By radiating via internal antenna or moving the stub-antenna over the case of the mobile, an impact has to be investigated.

Limits:

Resistance against up to 5 x nominal RF power on low, center and high channels for all applicable bands.

· stub-antenna: the phone must not be damaged

· internal antenna: the phone must work with no noticeable loss of functions

[image: image1.jpg]
	

	Quantity Tested
	To be decided as needed.
	


	Test No.
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	Standard

	
	1.4.4 Exposure of the User to Electromagnetic Fields (SAR Values)

This test is to evidence that there is no excessive local thermal stress applied to the head and the body of the user. Measurements have been or are being standardized by CENELEC, IEEE and IEC. The limits are defined by national authorities and follow either the recommendations of the ICNIRP (2.0 W/kg with 10 g averaging) or the IEEE limits (1.6 W/kg  with 1g averaging) 

The measurements are carried out by a test system compliant with applicable standards.

Scope of testing:

The tests are defined in the standards EN50361, IEEE Std 1528 or by test procedures (e.g. FCC OET Bulletin 65 Supplement C, Jan 01)

BenQ mobile internal requirements:
 Head SAR:

· Target 0.6W/kg @ 10g avg., limit 0.9W/kg @ 10g avg.
Body-worn SAR:

· <2W/kg @ 10g avg. @ 0mm @ 1TX
1.4.5 Antenna performance / Self-interferer
Concerning antenna performance and self-interferer refer to actual FBT requirements.


	

	Quantity Tested
	To be decided as needed.
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