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http://webapp.etsi.org/key/queryform.asp.

ETSI


��0���[�x�#�(�-�:	�������yo�R��^i�v�'B�)�����Ɵ{:�`�:��\\�9"�(�Ǜ��ܵ?��L����ܗ��I�VH�q�����D�:i���:���,Y-���-q@e

3GPP TS 26.132 version 9.2.0 Release 9 3 ETSI TS 126 132 V9.2.0 (2010-04)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 2
0 Yo (o SRS 2
0= 11 o SOOI 6
gLl [N o1 o o ISR 6
1 o0 o< PSPPSR 7
2 REFEIBINCES ...ttt b ettt e et et e e et e Rt e bt e bt et e se e be st e se e st ebesbenbeneeneete e 7
3 Definitions, symbols and abbreViations ............coeeiiiiiieie s e e 8
31 D= T T (0] USSR 8
3.2 Y o] = V7= (0] 1RSSR 8
4 L1 = o= 9
5 TESE CONFIGQUIBLIONS......cviitieie ittt ettt et e et eske e re e tesaeesesbeeaeestesbeentesaeeseenbesaeesesseensesteeneetensens 9
5.1 S LU oI 0T = 0 7= e 9
51.1 Setup for handset tErMINEIS.........oocvvie i e e ettt e e 10
512 Setup for headset terMINAIS. .......oociiireeree et s bbbt b e 10
513 Setup for hands-free termMiNaAlS. ... ..o T S et e ettt sttt sttt b e bbb neenen 11
5131 Vehicle MouNnted hanAS-IEe..........o. it sarrnea e e eeee e e S50 iy e s teseeeteeseeeeneeseestesneseesbesneeseeeeneenes 11
5132 Desktop mounted hands-free......... 4w 2 e B8 ettt b e eb e 12
5.1.33 Handheld handS-free .........o.ooem i o st e 3 e sttt nee e 12
514 Position and calibration Of HAT Seu ...l @ A e e 14
5.2 Setup Of the eleCtriCal INTEITaCES. .. e b cee ity it e te e e e testeseesreeseeeseeeeeeneesreeseenseenseenaesneessnesrens 14
521 Codec approach and SPECHICaALION . e vee it ee msereeseeseestesrestesseeseeeessestesrestesseesaessensestessessesseesennsenses 14
5.2.2 Direct digital processing@PproaCh......... . i il e eeseesesee e seeseesreeaese e s e e e e e e re e reenteeeesneesnes 15
5.3 ACCUraCY Of tESE EUIPIMEIILY. ... eeivieiee e et e srgEoeesreesanesseesseesseesseaseesseesseesseessesssesseesseesseesseenseenseessesssnssenssees 15
54 QIS 0y S SRS 16
55 Additional setup for WideDand tESHING. ..« it ettt b e b e r e ene 16
551 Setup for handsets and headsets.. ;... o [P T RPN 16
55.2 Additional test setup for handsfree function with softphone UE ... 17
5.5.2.1 Softphone including speakers and MiCLOPNONE ..........oouiiiirieieereee ettt st b e e b b neenea 18
5.5.2.2 Softphone With Separate SPEBKELS: .. i .. e ittt ettt b et besb e e b b seenea 20
6 QL= 0 o 1 1o TS 23
6.1 ENVIironmental CONAITIONS............oiiitiiieiieie ettt bbbt e b e st e e b e e b aeene e e e e e 23
6.1.1 Handset and headSet tENMINGAIS. ........coeiiii e bbbt b e se et sae b e e 23
6.1.2 HEaNASTIEE tEIMINGIS. .......o it b ettt se e b bt et e e e sb e besbesbe e e enneneen 23
6.2 System SIMUIBLOT CONTITIONS.........cuiitirieiiiteiee ettt et bbb et b et nb e b 24
7 Narrow-band telephony transmission performance test methods..........cc.covvvveeciniecene e 24
7.1 AAPPHICADITTTY ..otttk b et b e e b e h e b s e bt b e se b e e bt s e e b e b et bt Rt eb e b e ebenre e ene s 24
7.2 OVErall |0ST/IOUANESS FALINGS. ....veveueeteieeieete ettt sttt sttt b e et b e et b e e bt b et b e e et b e bt ebe e e 24
721 (C1= 0T o SO 24
722 ConnectioNS With NANASEL UE ..ottt bbbttt e sb e ene e e 25
7221 Sending Loudness RatiNg (SLR) .....ccveiieiieiiiie e seesteeieete s et e st eteete e e e sneesseeeeenneeneesnaessaessnns 25
7222 Receiving Loudness Rating (RLR) .....cueiiiiieiee ittt ae e esnaesnaesreennees 25
723 Connections with Vehicle Mounted & Desk-Top hands-free UE..........ccccceveevvece e 25
7231 Sending Loudness RELING (SLR) ....c.ciuiieuiriiieiiriieete sttt 25
7232 Receiving Loudness Rating (RLR) .......ceiviiiieiiieeeie ettt st st s sbe e ene s neene 26
724 Connections with Handheld hands-fre@ UE ..ot 26
7241 Sending Loudness RELING (SLR) ....c.eiuiieuiriiieiiriieeie sttt sb bbb 26
7242 Receiving Loudness RatiNg (RLR) ....c..oeeuiiiiieiiieieie sttt b e s sbe e sbe s neene 27
725 ConnectioNS WIth NEAASEL UE ..ot sttt et s b e s ne e eneas 27
7.3 Idle channel noise (handset and headSet UE) ..........ccvoiiiiiisiecec et 27
7.3.1 S 1o [ 0 SO 27
7.3.2 S0 Y oo P 27

ETSI


���|�,��xW��PZKy��_�e�O�|���m�O?G���C�}�r�E�ϋ��%˼3��_��[�s� ��2z�gc3���� ���"M��������������~��
�t�D��O&�)���i*�N

3GPP TS 26.132 version 9.2.0 Release 9 4 ETSI TS 126 132 V9.2.0 (2010-04)

74 SensitiVity/freQUENCY CharaCteriStICS ... .uiueiee ettt ae e ae et e et eeneeenaesreesneas 28
74.1 L P10 S A U = o o o 28
74.2 [ P10 S U o= YT oo 28
74.3 Vehicle Mounted & Desk-Top hands-free UE SENAING .......ccveveeieieesieseeseee e 28
744 Vehicle Mounted & Desk-Top hands-free UE reCEIVING........ccveierieie e see e eseeees e see et eee e e 29
745 Hand-Held hands-free UE SENTING .......coiieiiei ettt et ae s ae s e s seeteennesnee e 29
7.4.6 Hand-Held hands-free UE FECEIVING.....c.cot ittt 29
75 o 1< (o S ot Pt (oS RSSRP 29
751 ConnectioNS With HaNASEt UE ..ot sttt s e e 29
7511 (VL0 o RO RUTOSRRPRROO 30
7.5.1.2 Connections with Handset UE — HATS MENOM .......ccuoiieiieee et 30
752 (=10 15 L OSSR 30
753 Hands-free UE (@l CABLEJONES).......ueiuieiieeieeiestiesie et stesee st et s saeesteeaesneesre e be e e e se e seenseennenneesnes 30
7.6 = o1 11 V0 (1SR 30
7.7 ACOUSEIC BCNO CONIO ...ttt bbb a e s et e e se e e bt et e e e b e ebeebesaeene e e ennenee 31
7.7.1 (CT= 0T o SO PRSP 31
7.7.2 Acoustic echo control in @ HaNAS-TrE UE...........coi et 31
7.7.3 Acoustic echo control iN@ahandset UE ............oooioiiie e s 32
774 Acoustic echo control iNahEadSet UE ... e 32
7.8 DTS (o] (o) o OO 33
781 S 1o [ 0o BRS04 (1o o HU OO O P PSP O ST PR PSPPI 33
782 RECEIVING ...ttt by e et st se bt se st @y e e bt b st et e ss e st et e se et ebese et nbensenees 34
7.9 Ambient NOISE REECHION ..o sdiahe Tt e G0Vttt ne s 35
8 Wideband tel ephony transmission performancetest methods ......a8 e 37
8.1 N ool o= o1 1 T AR RSSO 37
8.2 Overall 10SS/IOUANESS FALINGS. .....veveeeeeees ke s Kl etaeeresueesseenss Srtes i aesseesseessessssssesseesseesseesseessesseessesssssesssens 37
821 GENENAl....oeciece e B o fe e 0268 e s e e Biemee e S Taer e b e e beeatesaeesaeesteeaseebeeareeaeeeteeebeenteeateereenreeaes 37
8.2.2 Connections With handset UE ....ams e i@ e e ettt sttt s neas 37
8221 Sending Loudness RatiNgLSER) .. .c.ee. i e s Soteeeesteseetestese et ss e sn e ss e see s 37
8222 Receiving Loudness RatiNg (RLEIR) ...t e sfiiherereeeereseeeeteseeeste et see e see e b seeesresaenesseseeneenens 38
8.2.3 Connections with VehicleMounted & Desktop Mounted hands-free UE ...........cccvirenineinencicneneens 38
8231 Sending LOUdNESSIRELING (SLR) ... st cayfteeersesmesertensesessessesessessesessessesessessesessessesessessesessessesessessenesses 38
8.2.3.2 Receiving Loudness Rating (RLR) .. it eieeiieereerteeiesieseeseesees e estesaesassseesaeesseesssensessssssssssesssessses 38
8.24 Connections with Handheld hands-fTre@ UE ..o e 39
8.24.1 Sending Loudness RatiNg (SLIR) ..t e eereeeeeeiesee st e steesteeteete s e st e teeteetessae e e sneesseeeneneeensesnaesseessnns 39
8.24.2 Receiving Loudness RatiNg:{RLR) .......c.coiiiiiiiiciiiciese e sae e st sa et sresre e enaennens 39
8.25 ConnectioNS With NEAASEL U ... it ettt sb e 40
8.3 Idle channel noise (handset aNd hEAASEL UE) .........cceeuiiiieieie ettt 40
831 S 116 ] 0 N ST P PSP O STPPPUSPRTPTORUN 40
832 RECEIVING ...ttt b e bt bt b bt b s bt bt b e e bt e b e e e bt e b e Rt e b e e et b e e et b e et b n e 40
8.4 SensitiVity/freqUENCY CharaCLEISHICS ... ...civiieeeite ettt 40
84.1 Handset and headSet UE SENTING ..ottt sttt sb e 40
842 Handset and headSat UE FECEIVING .......cviirieirireeieie ettt sttt st sttt st et b e 41
8.4.3 Vehicle Mounted & Desktop hands-free UE SENdiNg.........ccccvevieiiieie it 41
84.4 Vehicle Mounted & Desktop hands-free UE rECEIVING .......cccvevieieeieiie sttt 41
8.4.5 Hand-Held hands-free UE SENTING .......coiveiieii ettt sttt ae e e s seeteennesneeenes 41
8.4.6 Hand-Held hands-free UE FECEIVING........cuiieiieecie e ettt se et st e et sae s e st e s e e eteeneesnneenes 42
8.5 SIAELONE ChAIBCIENTSLICS ... ettt e bbbt b s ae bt e e e b e besbeeb e s st ene e e eneas 42
851 ConnectioNS With HaNASEt UE ...........o.o i ettt e 42
8.5.2 HEAOSEL UE ... oottt ettt et e b et e et e et e e atesaeesheesheesaeeabeeaseeaeeeseesbeesbeesbeesbeeseensesnrennns 42
853 Hands-free UE (@l CALEJONES)......o ettt sttt 43
854 Sidetone delay for handset Or NEAASEL.........c.coiieirec bbb 43
8.6 SEADITEY TOSS ...ttt b et b e et b e e bt bt e e bt bt e e e Rt b bRt b e n e b et b et b e 43
8.7 W o0 TU LS ol = o X o i | 44
8.7.1 GENEN@l... .ottt ettt ettt ettt e b e et e st e she e sheebeeteeaeeeheeehe e beeabeeateaheeaheeareeabeebeeteeaeeeheeateebeeateereanreeaes 44
8.7.2 Acoustic echo control in ahandS-Treg UE ... e 44
8.7.3 Acoustic echo control inahandset UE ... e e 45
874 Acoustic echo control iN aheadSet UE ... 45
8.8 (D1 (o Lo o PSP PR PRTUSTORRPP 46
88.1 IS o ] o DT o 1T o S 46
8.8.2 S0 Y oo P 47

ETSI


Ǹ���1��B��ժ���J�������tx��?BTN�D��>��~���C��Z�]�M�H!�(��0`'�zm���s����'^��C�$��UA�DDD5o���t�o�� �(�Q�r3b��,:K����

3GPP TS 26.132 version 9.2.0 Release 9 5 ETSI TS 126 132 V9.2.0 (2010-04)

8.9 AMDIENE NOISE REJECLION .......eeeee ettt ettt et e et e s e s te e te et e eseesse e seenteesseesaeenseenteensenneensensrnns 49
Annex A (informative): ChaNGE NISLOrY ... e 51
[ 11 (TSP PSPPSR 52

ETSI


M����ruT᙭���s�������÷�`5��u�������B�m��@~�t��e�"�f�]L��M�R���-�� ��7��JMR���O�Q�;h�Xeabv�������9��|BEz�ߵ�wCy����

3GPP TS 26.132 version 9.2.0 Release 9 6 ETSI TS 126 132 V9.2.0 (2010-04)

Foreword
This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only-changes have been incorporated in the specification.

Introduction

The present document specifies test methods to allew the minimuim performance requirements for the acoustic
characteristics of GSM and 3G terminal s When used to provide narrow-band or wideband telephony to be assessed.

The objective for narrow-band services isto reach a quality as'close as possible to ITU-T standards for PSTN circuits.
However, due to technical and economic factors, there'cannot be full compliance with the general characteristics of
international telephone connections and circuits recomimended by the ITU-T.

The performance requirements are specified in'T S:26.131; the test methods and considerations are specified in the main
body of the text.
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1 Scope

The present document is applicable to any terminal capable of supporting narrow-band or wideband tel ephony, either as
a stand-alone service or as the telephony component of a multimedia service. The present document specifies test
methods to allow the minimum performance requirements for the acoustic characteristics of GSM and 3G terminals
when used to provide narrow-band or wideband tel ephony to be assessed.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In theicase of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refefs to the latest version’of that document in the same
Release as the present document.

[1] 3GPP TS 26.131: "Terminal Acousti¢c Characteristics for. Telephony; Requirements'.

[2] ITU-T Recommendation B.12 (1988).."Use of the ‘decibel and the neper in
telecommunications’.

[3] ITU-T RecommendationG.103(1998)::"* Hypothetical reference connections'.

[4] ITU-T RecommendationG.111 (1993):" L.oudness ratings (LRS) in an international connection".

[5] ITU-T Recommendation G.121 (1993):"Loudness ratings (LRS) of national systems’.

[6] ITU-T Recommendation G.122 (2993): "Influence of national systems on stability, talker echo,
and listener echo in international connections”.

[7] ITU-T Recommendation,G.711 1988): "Pulse code modulation (PCM) of voice frequencies’.

[8] ITU-T Recommendation P.11 (1993): "Effect of transmission impairments”.

[9] ITU-T Recommendation P.38 (1993): "Transmission characteristics of operator telephone systems
(oT9".

[10] ITU-T Recommendation P.50 (1993): "Artificial voices".

[171] 3GPP TS 03.58 (Release 1997): "Digital Cellular Telecommunications System (Phase 2+)
Characterization test methods and quality assessment for hands-free mobiles'.

[12] IEC Publication 60651: 'Sound Level Meters.

[13] ITU-T Recommendation P.51 (1996): "Artificial mouth”.

[14] ITU-T Recommendation P.57 (2005): "Artificial ears".

[15] ITU-T Recommendation P.58 (1996): "Head and torso simulator for telephonometry.”

[16] ITU-T Recommendation P.79 (2007) with Annex A: "Calculation of loudness ratings for
telephone sets."

[17] 3GPP TS 06.77 R99 Minimum Performance Requirements for Noise Suppresser Application to

the AMR Speech Encoder.
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[18] ITU-T Recommendation P.64: " Determination of sensitivity/frequency characteristics of local
telephone systems”.
[19] ITU-T Recommendation P.581: "Use of head and torso simulator (HATS) for hands-free terminal
testing".
[20] ITU-T Recommendation P.340: "Transmission characteristics of hands-free telepones’.
[21] ITU-T Recommendation G.712: "Transmission performance characteristics of pulse code
modul ation channels’.
[22] ITU-T Recommendation P.501: "Test signals for use in telephonometry".
[23] ITU-T Recommendation O.41: "Psophometer for use on telephone-type circuits’.
[24] ITU-T Recommendation O.131: "Psophometer for use on telephone-type circuits'.
[25] SO 9614: "Acoustics - Determination of sound power levels of noise sources using sound
intensity”.
[26] SO 3745: "Acoustics - Determination of sound power levels of noise sources - Precision methods
for anechoic and semi-anechoic rooms".
[27] ITU-T Recommendation O.132: "Quantizing distortion measuring-equipment using a sinusoidal
test signal”.
3 Definitions, symbols-and abbreviations
3.1 Definitions

For the purposes of the present document the term narrow=band refers to signals sampled at 8 kHz; wideband refersto
signals sampled at 16 kHz.

For the purposes of the present document, the following'terms: dB, dBr, dBm0, dBmOp and dBA, shall be interpreted as
defined in ITU-T Recommendation B.12; the term dBPa shall be interpreted as the sound pressure level relative to
1 pascal expressed in dB (0 dBPais equivalent 10.94 dB SPL).

A 3GPP softphone is a telephony systemrunning on a general purpose computer or PDA complying with the 3GPP
terminal acoustic requirements (TS 26.131and 26.132).

3.2

For the purposes of the present document, the following abbreviations apply:

ADC
CSs
DAC
DTX
EEC
EL
ERP
HATS
LSTR
MRP
OLR
PCM
PDA
POI
PSTN
RLR

Abbreviations

Anaogue to Digital Converter
Composite Source Signal

Digital to Analogue Converter
Discontinuous Transmission
Electrical Echo Control

Echo Loss

Ear Reference Point

Head and Torso Simulator

Listener Sidetone Rating

Mouth Reference Point

Overall Loudness Rating

Pulse Code Modulation

Personal Digital Assistant

Point of Interconnection (with PSTN)
Public Switched Telephone Network
Receive Loudness Rating
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SLR Send Loudness Rating
STMR Sidetone Masking Rating
SS System Simulator
TX Transmission
UE User Equipment

4 Interfaces

Access to terminals for acoustic testing is always made via the acoustic or air interfaces. The Air Interface is specified
by the GSM 05 or 45 and the 3G 25 series specifications and is required to achieve user equipment (UE)
transportability. Measurements can be made at this point using a system simulator (SS) comprising the appropriate radio
terminal equipment and speech transcoder. The losses and gains introduced by the test speech transcoder will need to be
specified.

The POI with the public switched telephone network (PSTN) is considered to have arelative level of 0 dBr, where
signalswill be represented by 8-bit A-law, according to ITU-T Recommendation G.711. Measurements may be made at
this point using a standard send and receive side, as defined in ITU-T Recommendations.

Five classes of acoustic interface are considered in this specification:
- Handset UE including softphone UE used as a handset;
- Headset UE including softphone UE used with headset;
- Vehicle Mounted Hands-free UE including softphone WE mounted inva vehicule;
- Desktop-mounted hands-free UE including-softphene UE with external loudspeaker(s) used in handsfree mode;
- Handheld hands-free UE including softphone' UE withinternalfoudspeaker(s) used in handsfree mode.
(See definition of softphone in Clause 3.1)
NOTE: Thetest setup for a softphone UE shall he'derived according to the following rules:
- When using a softphone UE asa hand‘set: the test setup shall correspond to handset mode.
- When using a softphone UE with headset: the test setup shall correspond to headset mode.

- When a softphone UE is mounted in a vehicle: the test setup shall correspond to V ehicle-mounted
handsfree mode.

- When using a softphone UE in handsfree mode:
- When using internal loudspeaker(s), the test setup shall correspond to handheld hands-free.

- When using external loudspeaker(s), the test setup shall correspond to desktop-mounted hands-free.

5 Test configurations

This section describes the test setups for terminal acoustic testing.

NOTE: If theterminal has several mechanical configurations (e.g. sliding design open or closed), all
manufacturer-defined configurations shall be tested.

5.1 Setup for terminals

The general accessto terminalsis described in Figure 1. The preferred acoustic accessto GSM and 3G terminalsisthe
most realistic simulation of the 'average’ subscriber. This can be made by using HATS (head and torso simulator), with
appropriate ear simulation and appropriate mountings for handset terminalsin arealistic but reproducible, way to the
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HATS. Hands-free terminals shall use the HATS or free field microphone techniquesin a realistic but reproducible
way. Headset measurement methods are for further study, awaiting input from ETSI TC-STQ.

HATS isdescribed in ITU-T Recommendation P.58, appropriate ears are described in ITU-T Recommendation P.57
(type 3.3 and type 3.4 ear), aproper positioning of handsetsin realistic conditionsisfound in ITU-T Recommendation
P.64 , the test setups for various types of hands-free terminals can be found in ITU-T Recommendation P.581.

The preferred way of testing is the connection of aterminal to the system simulator with exact defined settings and
access points. The test sequences are fed in either, electrically using areference codec or using the direct signal
processing approach or acoustically using ITU-T specified devices.

51.1 Setup for handset terminals
HATS Method : When using a handset telephone the handset is placed in the HATS position as described in ITU-T

Recommendation P.64 . The artificial mouth shall conform with P.58 when HATS is used. The artificia ear shall
conform with Rec. P.57, type 3.3 or type 3.4 ears shall be used.

5.1.2 Setup for headset terminals

For further study.
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NOTE 1: Includes DTX functionality.
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NOTE 2: Connection to PSTN should include electrical echo control (EEC).

access network and
core network

Figure 1: GSM/3G Interfaces for specification and testing of terminal narrow-band acoustic
characteristics

5.1.3  Setup for hands-free terminals

5131 Vehicle mounted hands-free

V ehicle mounted hands-free may be measured either in a vehicle or in an anechoic room. For both of these two types of
test environments, the setup will depend on whether HATS or a discrete artificial mouth and discrete microphone are
used as the acoustic test equipment.

For in-vehicle measurements, if HATS test equipment is used, it should be positioned in the car as per ITU-T
Recommendation P. 581. If in-vehicle measurements are made with a discrete microphone and discrete artificial mouth,
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they should be positioned in the car as per Figure 2 and Figure 3, respectively. The artificial mouth should comply with
ITU-T Recommendation P. 51. The microphone should be a pressure-field microphone complying with IEC 60651.
The microphone should preferably be fitted with a random incidence corrector. A vehicle simulator may be used
instead of an actual car. A standard vehicle simulator is described in ETSI 0358 601 (TR101110) Digital Cellular
Telecommunications System (Phase 2+) Charactersation test methods and quality assessment for hands-free mobiles.
The hands-free equipment is mounted in the car as specified by the manufacturer.

20-30cm
‘ I
I S
car __ L,
windscreen -
60-80cm

car seat '

Figure 2: Test Configuration for Vehicle mountedshands-free, receiving characteristics, with discrete
measurementanicrophone

30-40cm
centre of |
lipring I
AN
car )
windscreen Q} -
60-80cm

car seat '

Figure 3: Test Configuration for Vehicle mounted hands-free, sending characteristics, with discrete
P. 51 artificial mouth

Specification testing of vehicle-mounted hands-free equipment in an anechoic room is for further study.

5.1.3.2 Desktop mounted hands-free

For HAT S test equipment, definition of hands-free terminals and setup for desktop hands-free terminals can be found
in ITU-T Recommendation P.581. Measurement setup using a free field microphone and a discrete P.51 artificial mouth
for desktop hands-free terminals can be found in ITU-T Recommendation P.340.

5.1.3.3 Handheld hands-free

Either HATS or afree-field microphone with a discrete P. 51 artificial mouth may be used to measure Hand-Held
Hands-free type UE.
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