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1. Introduction

Theoretically the AMR-WB codec can, with GMSK channel coding and under error free conditions, deliver bit rates up to 22.8kbit/s over a GSM air interface i.e. close to the highest AMR-WB data rate of 23.85kbit/s.  However in practice, EDGE, an 8PSK variant, or WCDMA will be needed to support the higher data rate codec modes.  

If the much higher voice quality, offered by the AMR-WB codec’s 7kHz audio bandwidth, is to become a ‘Premium Voice Service’ paid for by the user, or perhaps by a service provider, then there are several outstanding QoS concerns that need to be addressed (Para 2).

From operator point of view, the need to allocate almost double the existing (expensive) bandwidth across the radio access and core network bearers to support an AMR-WB call, must be determined on a call by call basis. Some of the problems and possible solutions to bandwidth optimisation are discussed. (Para 3).  

2. Concerns raised previously [2] and in Reply LS from TSG-SA WG4

Whilst many of the AMR-WB specifications have now been completed by our colleagues in TSG-SA WG4, we are concerned that there are many outstanding network signalling problems and service aspects that remain unresolved.  If different tarrifing is to be used for ‘Premium voice services’ then the QoS must be ‘guaranteed’.  The adaptive narrowband (AMR-NB) and wideband (AMR-WB) codecs offer a much finer voice data rate / QoS granularity than the existing GSM HR, FR and EFR voice codec steps and this should make it less obvious to the listener when codec mode fallbacks occur.  Other network / QoS problems also need to be addressed to ensure that the customer receives the level of QoS to which he is subscribed. 

We endorse the concerns expressed in the Liaison Reply from TSG-SA WG4 (Tdoc S2-012039 with appended S4-010279, submitted to this meeting), namely issues surrounding:

· Interworking with fixed broadband networks;

· Tones and announcements;

· Billing, accounting and call detail record aspects;

· WB Conferencing and WB Voice Group calls;

· Adaptation of subscriber data in HLR/VLR;

· The need to maintain access for legal interception.

3. The need for bearer optimisation and possible solutions

Voice calls will eventually be routed over IP but for the foreseeable future CS will be used. To support the higher data rates demanded by the AMR-WB codec and, to improve the end to end quality of service, several significant changes will be needed to existing networks.  Some of these problems, as they affect the evolution from GSM to GERAN and UTRAN, may be summarised as follows:

BSS  


Channel Coding Unit:
Channel coding / mapping for selected modulation needs to be added. In the case of timing control the CCU checks the synchronisation of the downlink radio link and signals advance/retard information to the TRAU over the uplink TRAU frames.  This may be different if TFO /TrFO  modes are used.

Abis interface:
Most existing Abis interfaces are limited to 16kbit/s. Increased bandwidth is needed to transport the highest codec data rate of 23.85kbit/s + Sync, DTX and other control bits. 

TRAU
GSM Transcoder and Rate Adapter Units are not designed to transcode the higher data rates needed for wideband speech to and from 64kbit/s PCM (A- law). A small pool of wideband-TRAUs may be needed to handle wideband speech calls on a selective basis.

TFO 
Significant QoS improvements can be achieved by using Tandem Free Operation. TFO uses inband signalling after call setup and so this will impact the design of new WB-TRAUs and AMR-WB support signalling. 

Optimising the radio access bearer (RAB) for narrowband or wideband on a call by call basis would save a considerable amount of valuable bandwidth.  To achieve this it is necessary to establish if the far end party supports AMR-WB or similar wideband speech capability via a fixed broadband link. 

· If it can be determined, during call setup, that the called party does not support wideband speech, then a narrowband RAB can be allocated to the originating MS and the call routed via the normal narrowband access and core network bearers.

· If the routing to the requested called party cannot support wideband speech from end to end, then a narrowband RAB would be allocated to the originating MS, thus saving network resources.

· If it can be determined during call setup that the called party does support wideband speech, then a wideband RAB can be allocated to the originating MS, and the call routed via the WB-TRAU (or TFO/TrFO) and routed over the CN to the called party.

· To determine the capability of the called party to support a wideband speech the MSC must request its codec list and this can only be done after paging the called party. The signalling necessary to transfer this codec information could be done by using ISUP- BICC. If the called party supports AMR-WB then, if the call was initially originated in narrowband mode, the RABs at both ends would need to be renegotiated and the AMR codec mode would ‘fall forward’ to a higher data rate.  

· Typically the MSC of the A party may have to alter the RAB bandwidth after the B party has responded to paging. This requires modification of MSC functionality.

Solutions to this problem, and those mentioned previously, are invited.

4. Proposal

SA 2 are asked to identify how to (or who should) resolve the above issues.

SA 2 should consider how to (or who should) produce an overall work plan for AMR-WB in order to ensure that all important aspects are covered.  In particular radio efficiency aspects need to be considered carefully.
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