3GPP TSG-SA4 Meeting #16 

Tdoc S4-010153

S4#16, Sophia Antipolis, France, Feb. 26-March 2, 2001
3GPP TSG-SA4 Meeting #16 

Tdoc S4-010153

S4#16, Sophia Antipolis, France, Feb. 26-March 2, 2001

3GPP TSG-SA4 Meeting #16 
Tdoc S4-010153

S4#16, Sophia Antipolis, France, Feb. 26-March 2, 2001

	CR-Form-v3

	CHANGE REQUEST

	

	(

	26.131
	CR
	005
	(

rev
	-
	(

Current version:
	3.1.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	

	Proposed change affects:
(

	(U)SIM
	
	ME/UE
	X
	Radio Access Network
	
	Core Network
	

	

	Title:
(

	Harmonisation of narrow-band acoustic requirements between 3GPP and GSM

	
	

	Source:
(

	Nokia

	
	

	Work item code:
(

	
	
	Date: (

	2001-1-29

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	R99

	
	Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)

	
	

	Reason for change:
(

	Harmonisation of narrow-band acoustic requirements between 3GPP and GSM, as required in Tdoc 147 Appendix_A.

	
	

	Summary of change:
(

	Pending approval of Tdoc 147, most of GSM 03.50 R4 will refer to TS 26.131.  Various sections of TS 26.131 v3.1.0 are maked ‘for further study.’ This change request updates these sections with actual requirements so that the GSM specifications may refer to TS 26.131.  This will permit handling of only one document for GSM and 3GPP acoustic requirements.  

	
	

	Consequences if 
(

not approved:
	Various parts of TS 26.131 will remain incomplete.  Furthremore, there will be differences between GSM and 3GPP specifications, preventing harmonisation between GSM and 3GPP acoustic requirements. 

	
	

	Clauses affected:
(

	2, 4, and 5  

	
	

	Other specs
(

	
	 Other core specifications
(

	

	affected:
	
	 Test specifications
	

	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	Appendix_A of Tdoc 147 specifies the changes raised in this CR. 


2
References

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

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

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1]
3GPP Technical Specification 3G TS 26.132: "Narrow-band speech telephony terminal acoustic characteristics - test methods"

[2] 
ITU-T Recommendation B.12 (1988): "Use  of  the  decibel  and  the  neper  in telecommunications"

[3]
ITU-T Recommendation G.103 (1998): "Hypothetical reference connections".

[4]
ITU-T Recommendation G.111 (1993): "Loudness 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 (1993): "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 (OTS)".

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

[11]
ITU-T Recommendation P.79 (1999): “Calculation of loudness ratings for telephone sets.”
4
Interfaces

4.1
Narrow-band telephony

The interfaces required to define terminal acoustic characteristics for narrow-band telephony are shown in figure 1. These are the air interface and the point of interconnect (POI).

The Air Interface is specified by the 3G 25 series specifications and is required to achieve user equipment (UE) transportability. Analogue 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 a relative level of 0 dBr, where signals will be represented by 8-bit A-law, according to ITU-T Recommendation G.711. Analogue 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;

Headset UE;

Desktop-mounted hands-free UE
Vehicle-mounted hands-free UE
Handheld hands-free UE

4.2
Wideband telephony

The interfaces used to define terminal acoustic characteristics for wideband telephony are for further study.

5.3
Idle channel noise (handset and headset UE)

5.3.1
Sending

The maximum noise level produced by the apparatus at the output of the SS under silent conditions in the sending direction shall not exceed -64 dBm0p.

NOTE 1:
This level includes the eventual noise contribution of an acoustic echo canceller under the condition that no signal is received.

NOTE 2:
This figure applies to the wideband noise signal. It is recommended that the level of single frequency disturbances should be 10 dB lower (ITU-T Recommendation P.11).

Compliance shall be checked by the relevant test described in TS 26.132.

5.3.2
Receiving

The maximum (acoustic) noise level at the handset and headset UE when no signal is transmitted to the input of the SS shall be as follows:


If no user‑controlled receiving volume control is provided, or, if it is provided, at the setting of the user‑controlled receiving volume control at which the RLR is equal to the nominal value, the noise measured at the ear reference point (ERP) contributed by the receiving equipment alone shall not exceed -57 dBA when driven by a PCM signal corresponding to the decoder output value number 1.


Where a volume control is provided, the measured noise shall also not exceed -54 dBA at the maximum setting of the volume control.

NOTE:
In a connection with the PSTN, noise conditions as described in ITU-T Recommendation G.103 can be expected at the input (POI) of the 3G network. The characteristics of this noise may be influenced by the speech transcoding process (for further study).

Compliance shall be checked by the relevant test described in TS 26.132.

5.5
Sidetone characteristics (handset and headset UE)

5.5.1
Sidetone loss
The talker sidetone masking rating (STMR) shall be greater than 18dB ±5. 
Compliance shall be checked by the relevant test described in TS 26.132



5.6
Stability loss

The stability loss presented to the PSTN by the 3G network at the POI should meet the principles of the requirements in clauses 2 and 3 of ITU-T Recommendation G.122. These requirements will be met if the attenuation between the digital input and digital output at the POI is at least 6 dB at all frequencies in the range 200 Hz to 4 kHz under the worst case acoustic conditions at the UE (any acoustic echo control should be enabled). For the normal case of digital connection between the Air Interface and the POI, the stability requirement can be applied at the Air Interface. 

The worst case acoustic conditions will be as follows (with any volume control set to maximum):

Handset UE:
the handset lying on, and the transducers facing, a hard surface with the ear-piece uncapped.
Headset UE:   
for further study
Handsfree UE:
no requirement other than echo loss.

NOTE: The test procedure must take into account the switching effects of echo control and discontinuous transmission (DTX)
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5.8
Distortion 

5.8.1
Sending Distortion
The sending part shall meet the following distortion requirements:

NOTE:
Digital signal processing other than the transcoder itself is included in this requirement (e.g. echo cancelling).

Distortion shall be measured between MRP and the SS audio output (digital output of the reference speech decoder of the SS). The ratio of signal‑to‑total distortion power measured with the proper noise weighting (see table 3 of ITU‑T Recommendation G.223) shall be above the limits given in table 5 unless the sound pressure at MRP exceeds +10 dBPa.

Table 5: Limits for signal‑to‑total distortion ratio

	Sending level dB relative to ARL
	Sending Ratio (dB)

	‑35
	17,5

	‑30
	22,5

	‑20
	30,7

	‑10
	33,3

	0
	33,7

	+7
	31,7

	+10
	25,5


Limits for intermediate levels are found by drawing straight lines between the breaking points in the table on a linear (dB signal level) ‑ linear (dB ratio) scale.

Compliance of the sending distortion shall be checked by the test described in TS 26.132.

The gain variation relative to the gain for ARL shall remain within the limits given in table 6. For intermediate levels, the same limits for gain variation apply.

Table 6: Variation of gain with input level, sending

	Sending level dB relative to ARL
	Upper limit (dB)
	Lower limit (dB)

	13
	0,5
	‑0,5

	0
	0,5
	‑0,5

	‑20
	0,5
	‑0,5

	‑20
	0,5
	‑2

	‑30
	0,5
	‑2

	‑30
	1
	‑

	‑40
	1
	‑

	‑40
	2
	‑

	‑45
	2
	‑


Compliance of the gain variation in the sending direction shall be checked by the appropriate test method in TS 26.132.

5.8.2
Receiving

The receiving part between the SS audio input (digital input of the reference speech encoder of the SS) and ERP shall meet the requirements in this clause at the nominal setting of the volume control:

The ratio of signal‑to‑total distortion power measured with the proper noise weighting (see table 4 of CCITT Recommendation G.223) shall be above the limits given in table 7 when the sound pressure at ERP is up to +10 dBPa. For sound pressures exceeding +10 dBPa at the ERP there is no distortion requirement.

Table 7: Limits for signal‑to‑total distortion ratio

	Receiving level at the digital interface (dBm0)
	Receiving Ratio (dB)

	‑45
	17,5

	‑40
	22,5

	‑30
	30,5

	‑20
	33,0

	‑10
	33,5

	‑3
	31,2

	0
	25,5


Limits for intermediate levels are found by drawing straight lines between the breaking points in the table on a linear (dB signal level) ‑ linear (dB ratio) scale.

Compliance of the receiving distortion shall be checked by the appropriate test method in TS 26.132.

The gain variation relative to the gain at an input level of ‑10 dBm0, shall be within the limits given in table 8. For intermediate levels, the same limits for gain variation apply. The requirement is valid for sound pressures up to +10 dBPa. For sound pressures exceeding +10 dBPa at the ERP there is no lower limit requirement.

Table 8: Variation of gain with input level, receiving

	Receiving level at the digital interface (dBm0)
	Upper limit (dB)
	Lower limit (dB)

	+3
	0,5
	‑0,5

	‑10
	0,5
	‑0,5

	‑40
	0,5
	‑0,5

	‑40
	1
	‑1

	‑50
	1
	‑1

	‑50
	2
	‑2


Compliance of the gain variation in the receiving direction shall be checked by the appropriate test method in TS 26.132.
5.9
Ambient Noise Rejection
Handset and Headset UE:
The nature of mobile telephony is such that the UE will typically be operated in high ambient acoustic noise. Due to the adverse interaction of noise signals with speech codecs operating at lower rates, for example 8kbit/s or less, a minimum noise rejection specification is required.
The UE ambient noise rejection, calculated as a D-factor shall be greater than or equal to 0 dB. For good performance, it is recommended that a figure of +3 dB should be achieved.  
Compliance shall be checked by the relevant test described in TS 26.132.
Hands-free UE (all categories):

For further study.
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NOTE 1:
Includes DTX functionality.
NOTE 2:
Connection to PSTN should include electrical echo control (EEC).
Figure 1: 3G Interfaces for specification and testing of terminal narrow-band acoustic characteristics 
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