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Introduction

At the CN4 WG meeting #12 Nokia presented document N4-020027, which discussed the outstanding items to complete the AMR-WB Work Item. Ericsson raised some concerns with these issues but nonetheless the principles were agreed (according to draft meeting report CN#12_v200).  Further the CR N4-020028 was presented (describing fallback from wideband to narrowband speech at interworking to external networks. Comments to this were again made by Ericsson and according to the draft meeting report the CR was revised twice during the meeting but the only change seems to be text to the header (Reason For Change) – no change was made to the actual specification. 

This document provides further details on these issues and clarifies what additional specification is required.

Missing Requirements

The text here is taken from the Nokia paper (N4-020027):

· End to end bandwidth support for AMR-WB; 

End to end bandwidth support for wideband speech is provided by TFO and TrFO operations.

The CR approved at CN plenary (CR 30r2) does not include support for TFO as it indicates that if TrFO cannot proceed then narrowband speech is selected. This CR is not complete and should indicate that inband TFO negotiation should continue. 

· Codec selection and GSM-UTRAN interworking:

WG CN1 has completed the work on Codec selection and GSM-UTRAN interworking.

CN1 has completed the DTAP aspect – all new codecs will be included in Supported Codecs List IE, however GSM-UMTS interworking covers much more than this.

This should include GSM-UMTS handover. The cases to be considered are if wideband speech is established and then handover to GSM occurs; GSM may not support wideband and then fallback to narrow band should be considered. Alternative is to transcode, but then UMTS radio access is providing wideband when not required. Also possible charging implications apply.
· TFO and TrFO signalling;

TFO signalling:

AMR-WB TFO is under development in SA4 TFO sub working group. REL-5.0.0 is stable and approved. This is rather straightforward work based on AMR TFO. (For 3G applications the mode-set of AMR-WB has one more mode than AMR and this should be taken into account.) AMR-WB TFO signalling is defined in in-band TFO specification TS 28.062-5.0.0.

AMR-WB is proposed to have only 3 mandatory modes and 2 optional modes:

6.60  / 8.85  / 12.65 are the three mandatory modes for 

      all RANs (UTRAN, GERAN-GMSK_FR, GERAN-8PSK_HR and GERAN-8PSK_FR)

      15.85 and 23.85 are the two optional modes for

      UTRAN and GERAN-8PSK_FR.

Note: no modes are equal to any NB modes.
As this simplifies the TrFO/TFO decision rules and possibly the decisions to be made due to handover or fallback – i.e. if the WB modes are restricted to the lower bitrates then no fallback is required – just decoding to Narrowband PCM. If higher modes are used then the fallback should be described. 23.153 should describe this handling based on the modes selected.
AMR-WB codec is already included in the codec list specification TS 26.103. Also, the Interface to Iu, Uu and Nb have been specified for AMR-WB in TS 26.202.

TrFO signalling:

Bearer Independent Call Control (BICC) protocol used in Nc-interface also refers to  codec specification in order to enable codec negotiation between two end users. ITU-T Q.765.5 specification refers to the 3GPP TS 26.103. 

Transcoder Free Operation (TrFO) which relies on the out-of-band signalling procedures to a) negotiate same codec for both ends b) carry some information, normally carried in-band such as DTMF and tones. Basic TrFO behavior does not require any modifications in order to successfully adapt WB AMR into it. However for sake of better end-user experience, it is seen as necessary to enhance TrFO by introducing the so called codec fallback procedure. Nokia has prepared a CR to introduce this feature to TS 23.153 Rel-5.

This CR simply adds one line of text in the section describing interworking to external networks. As already stated the text does not describe end-to-end AMR-WB using TFO and thus contradicts the first bullet item.

It is proposed that a new Chapter (or better still a separate Annex) is added to 23.153 to describe Wideband speech, call establishment, fallback (when inband TFO fails to establish end to end Wideband speech), TrFO decision rules for selecting Wideband speech need to be aligned with the proposed TFO decisions.

Call establishment in TFO is proposed to start with narrowband and then switch to wideband if wideband is possible. The TrFO signalling needs to be harmonised with this for the case of TrFO-TFO interworking – i.e. does this need a codec modification procedure or does the interworking node decode to narrowband for the TFO procedures. This needs to be specified in 23.153.

· AMR-WB and narrowband interworking;

Basic assumption for AMR-WB is the following: AMR-WB codec is selected only for end to end connections, which are provided by TFO and TrFO operations. In TrFO call establishment to external network no transcoding from wideband speech to narrowband speech is done; in that case a codec fallback procedure is used to select a narrowband codec on the originating side.

TFO should be used, not immediate fallback.

Should interoperability to narrowband codecs be required (e.g. during TFO establishment), AMR-WB is fully capable of the interworking. The interoperability of AMR-WB codec to narrowband and other wideband codecs has been tested during the AMR-WB characterisation phase 1a. These tests verified the good interworking performance (Tdoc SP-010692: Draft 3GPP TR 26.976 version 0.6.0 on AMR-WB Speech Codec Performance Characterization).

What about handover – this could cause a fallback to narrowband ??? With interworking it is meant: transcoding. And in fact it sound quite reasonable: an AMR-NB-PCM-AMR-WB connection sounds quite similar to a AMR-NB-PCM-AMR-NB connection.
Needs to be specified, as described above decoding to narrowband PCM could be acceptable provided the bitrate is not an issue – RAN is using higher bitrates, customer is charged for wideband but only gets narrowband. 
· Radio Access Bearer optimisation:

Actually the RAN does not have the direct knowledge of used codec. RNC and involved Node Bs have in-direct knowledge through the parameters of used Radio Access Bearer. These parameters or formally called as attributes, are always given by core network i.e. MSC Server controlling the call and having the knowledge of selected codec. The situation may be a little different in GERAN, where they discuss to use application-specific channel coding.
This bullet referred to optimisation of bitrates – i.e. use lower rates from the AMR-WB codec and thus no desire to modify codec/RAB if wideband fails (and decoding to narrowband in the network can be performed).

· Radio Access Bearer  Assignment (Modification) ?(impact at least on 23.018)

Serving RNC will receive RAB parameters from the core network in the RAB Assignment procedure/message. This procedure may be invoked by core network in order to establish new connection (new call) or to modify existing call (in-call modification). More detailed description of procedure can be found from the 3GPP TS 25.413.

· Interworking with fixed broadband networks:

From S1-011328:

· Interworking with Fixed Network Wideband Legacy Codecs:
The higher terminal exchange rate in mobile networks (every 2-3 years a new up-to-date and trendy mobile) can lead to a widespread support of AMR-WB in mobile networks. This imbalance justifies no need for interworking with the virtually unused G.722 wireline WB codec and allows to save the enormous effort (e.g. transcoding) which would be needed otherwise.
Low-complexity interworking (i.e. without the need of transcoding) with future wireline WB codec is given, because ITU-T SG 16 has chosen AMR-WB itself as this wireline WB codec (G722.2). 

This does however need to be covered in the mismatch resolution rules – i.e. don’t want to fallback in such a case – OoBTC procedures should recognise this codec. However it is not yet in Q.765.5 so therefore cannot yet be negotiated in BICC !

 a) we need to put the G.722.2 into Q.765 and b) the OoBTC must understand that these Codec Types (from GSM, GERAN, UTRAN and ITU-T) have different names, but may be compatible. 

Note (again): ITU-T must also understand that ALL Configuration Parameters must be compatible as well: remember our nice AMR2 problem! This trap exists as well in AMR-WB! So ITU-T must define: Codec Mode change in sending side is only allowed in a 40ms-grid.

=> Interworking with the existing fixed network wideband codec G.722 is not required.

· Tones and announcements

From S1-011328:

· Tones & Announcements
From a user perspective tones are not needed to be wideband, even for a wideband call. I.e. transcoding/down-and-up sampling to a narrow-band signal is acceptable. SA1 is not aware if there is any impact to announcements due to introduction of WB AMR speech coding. However, SA1 doesn’t see that additional work would be justified at this stage to support wideband announcements. 
 => AMR-WB tones are not required, and AMR-WB announcements are required as a very low priority item  (if at all).
· Billing, accounting and call detail record aspects;

From S1-011328:

· Charging
While SA1 did not express a strong preference it was felt that Charging AMR-WB usage per AMR-WB air time should be an option in case of out-band codec negotiation…SA1 has no requirements for user to select speech codec, and thus they have no control to the charging applied. 

To include information  of the usage of a wideband codec to post-paid CDRs, it can be done as follows:

· In GSM/EDGE the information of the usage of a wideband codec is carried in the optional "speech version" data (please look TS 48.008 and TS 24.008).

· In UMTS the information of the usage of a wideband codec must be added to the CDR specification. The work item is ongoing in SA5. Nokia is willing to produce the required CRs.

For prepaid services it is proposed, that the indication of the usage of a WB codec is not included in Rel-5 / Camel4 specifications. To find out if this is an operator need in the Rel-6 timescale, it is proposed that a LS is sent to SA1 to define these requirements and to CN2 and SA5 to include this to Rel6 specifications after SA1 guidance.
· WB Conferencing and WB Voice Group calls;

From S1-011328::

· Wideband Conferencing
At present the mobile network is not used very much for conference calls as most people use the fixed phone on their desk. A high quality conferencing feature might well be of high interest for business users, but could be realised at a later time. Also it is SA1’s understanding that current solutions for MPTY would allow each participant to have speech codec allocated individually and independently.
=> Wideband conferencing is not required

The point is that yes each leg into the MPTY device can have different source encoding it does mean that either for AMR-WB it must be decoded to Narrow-Band – then the question is raised: if separate charging is being incurred although only narrowband is available or is this treated as a fallback scenario ? Consider if the RAB is initialised for the higher bitrates then this is effectively wasted resources and potentially congesting the RAN.
.
 Conclusion

The AMR-WB WID is not complete as a number of decisions need to be made and described in a suitable TS. Further the CR to 23.153 on AMR-WB approved at the previous CN WG meeting should be replaced with suitable solution that allows TFO.

To progress this WI a CR has been submitted (Tdoc N4-020393) to introduce a new Annex into TS 23.153 to describe the main issues of concern for AMR-WB. 

