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TSG SA WG4 (S4) thanks TSG CN WG1 (N1), TSG CN WG4 (N4) and TSG GERAN (GERAN) for their LSs on the introduction of the AMR_WB Codec. Please find the answers to the questions and some additional clarifications below.

S4 welcomes the effort to create a new WI for „WB Speech Telephony Services for 2G and 3G“ networks. The answers given here must be seen in the light that this WI is not available yet and so some of the considerations can not be finally concluded now.

CN1: During the CN1#16 meeting a change request  (N1-010370) was presented for the introduction of the following new speech codecs: speech codec version 4 "AMR-WB FULL" and version 5 "AMR-WB GMSK" (limited mode) of AMR-WB codec. However a decision could not be reached in the meeting about this issue since the requirements from SA4 and CN4 about these new codecs seemed to be a bit unclear.

S4: These Codec Types are introduced and defined in the Codec List IE (TS 26.103, V5.0.0) with slightly different names:

UMTS_AMR-WB, for UTRAN Access     (corresponds with „AMR-WB FULL“) and

FR_AMR-WB,       for FR_GMSK Access (corresponds with „AMR-WB GMSK“).

At the point in time when these specifications were layed down, it was not decided, how GERAN would handle Channel Coding and Rate Control signalling for AMR-WB in 8PSK. Once this is decided, one or two additional Codec Types should be added to the Codec List IE:

OFR_AMR-WB, for Full Rate 8PSK access and

OHR_AMR-WB, for Half Rate 8PSK access (final names to be agreed).

Reason: Please remind that the Codec List IE is used on four different links:

· on Radio Access to signal UE Capability (UL) and selected Codec Type (DL),

· on OoBTC (BICC) for Codec Type and Codec Configuration Negotiation in TrFO,

· on H.248 for control of the Media Gate-ways,

· on inband level for Codec Type and Codec Configuration Negotiation in TFO.

These links have slightly different requirements on signalling and the common consideration led to the described approach to define one code point for each codec type on each radio access channel.

Therefore CN1 kindly asks CN4,  SA4 and GERAN groups to provide answers/comments for the following questions:

Q1: Is explicit signalling of supported codecs needed when end-to-end codec negotiation is used?

S4: Yes. Due to the restrictions in the Rate Control signalling in the GMSK access channels the FR_AMR-WB can not tolerate changes of the Codec Mode outside the 40ms-grid. The FR_AMR-WB is therefore not compatible to general AMR-WB applications, unless they accept the same Rate Control restrictions in their sending direction. The UMTS_AMR-WB does take this Rate Control restriction into account and at the same time does not have these restrictions and thus provides a superset that is always compatible. 

These differences must be visible at TrFO/TFO negotiation. Since these restrictions are consequences from the Radio Access Signalling it was found natural and decided in REL4 already that the Codec Types provide this information already on highest level.

Q2: If so, how should  the supported codecs be indicated by the mobile station: by using Bearer Capability IE or the supported Codecs List IE? One argument in favor of using the supported codecs list IE could be not to make the bearer capability IE more complex than it currently is. CN1 would like to hear the opinion of CN4,  SA4 and GERAN groups about this issue.

S4: Two other arguments in favour of the Codec List IE (TS 26.103) are

a) that this Codec List IE is anyway defined for UMTS,

b) that it is also used in BICC (OoBTC for TrFO), in TFO and in H.248 (for Media Gateway Control). 

These and future extensions would only have to be made at one place and not at two.

S4 has noted, however, that GERAN in LS S4-010314 has expressed the preference for the Bearer Capability IE in GERAN in addition to the Codec List IE in UMTS.
Q3: Are the proposed codecs aligned with the ones that have been added to SA4 specs?
S4: Yes, except different names have been chosen: that should be aligned.

Q4: What is the network supposed to do during BC negotiation, if one of the new code points is proposed by the MS?

S4: The same as for all other Codec Types. 

In “normal” speech calls, where no TrFO/TFO is available, i.e. when it is not known whether the other end is WB compatible, it is typically not reasonable to select the AMR-WB Codec Type on the air interface and then transcode to narrow-band speech in the network. This is only justified when the likelihood of establishing a WB connection is sufficiently high. This is expected e.g. with a sufficiently high penetration of WB mobiles and the TFO protocol for WB supported.

Similar: if no WB Transcoding support is available in the network, then the AMR-WB shall not be selected by the network.

If, however, TrFO/TFO negotiation is available and the other end and the whole transmission path supports WB speech and both ends use compatible Codec Configurations and Rate Control, then it is reasonable to select the AMR-WB. 

The AMR-WB provides substantially improved speech quality with marginally lower channel error robustness, respectively marginally higher channel capacity requirements. If supported end-to-end the AMR-WB should have higher priority than any other existing Codec Type in the Codec List.

This technical considerations may, of course, be modified by commercial considerations.

Rate Control Considerations

The different radio access channels use different signalling for Rate Control (Link Adaptation).

Some relevant extracts from TS 26.103 V500 for explanation:

„The FR AMR-WB Codec Type comprises seven different Codec Modes: 19,85 … 6,60 kbit/s. ….

The … Codec Mode Adaptation, also termed Rate Control, can be performed every 40 ms by going one Codec Mode up or down within the ACS.“

„The UMTS AMR-WB Codec Type comprises nine different Codec Modes: 23.85 … 6.60 kbit/s. ….
The … Codec Mode Adaptation, also termed Rate Control, can be performed for the UMTS AMR-WB every 20 ms for the downlink traffic channel, but only every 40ms for the uplink traffic channel by going to another Codec Mode within the ACS.“
S4: These specifications are taken in line with the specifications for the AMR(NB) to have same rules for Rate Control and Compatibility between UMTS, GSM and other applications (e.g. in IP). Both Codec Types are fully compatible for TFO and TrFO, provided the Active Codec Sets are compatible.

Option 1: 
if GERAN would decide to apply the same principles as for AMR(NB) and



FR_AMR-WB in GMSK, then OFR_AMR-WB and OHR_AMR-WB would have the



same restrictions regarding Rate Control (40ms UL and DL).

Option 2:
if GERAN would decide to apply the same principles as for UMTS_AMR2 and



UMTS_AMR-WB, then the Rate Control for OFR_AMR-WB and OHR_AMR-WB



would allow Codec Mode changes every 40ms in UL and every 20ms in DL.




The easiest way to achieve this inGERAN (and still keep the Rate Control coding



symmetrically in UL and DL) would be to allocate (at least) 2*2 bits for simultaneous


transmission of CMI and CMC in every speech frame.

S4 would like to remind that option 2 would have the additional advantage of a up to 20ms lower transmission delay in case of TrFO/TFO and VoIP connections (no CMI/CMR phase problem in DL). 
Option 2 is therefore from S4´s point of view preferred.

Required Actions:

CN1, CN4:
Define new Work Item for REL5 Feature: “Wideband Speech Telephony Services”

CN1, CN4, GERAN, S4: Align names for Codec Types.

GERAN:
Define Channel Coding and Rate Control signalling for OFR-AMR-WB and



OHR-AMR-WB on 8PSK.

S4, CN4:
Evaluate necessary extensions to the TFO/TrFO Protocols.

S4, CN4:
Develop the extensions to the TFO/TrFO Decision Algorithm.

Next S4 meeting: 

3-7     Sep 2001, Erlangen, Germany

Next S4/TFO meeting: 
11-12 Oct 2001, München, Germany







� Please write any action required from the groups in a clear way.





