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Introduction

This document builds on S2-034221 and proposes to add a signalling flow to section 10 of TR 23.977.

One detailed change from S2-034221 is that steps 3 and 4 have been corrected to show that the MSC still allocates the TDM circuit.

Proposal:

It is proposed to add the following diagram and text description to section 10.2.1 of v1.0.0 of TR 23.977

10 Requirements and Architectural Solutions for Avoiding Duplication in Transcoder Development

10.1
Background and Requirements

The GSM and UMTS systems will co-exist for many years. Most operators have significantly less UMTS spectrum than they have GSM spectrum, so, operators have to optimise their utilisation of the combined spectrum pool. 

Hence the introduction of a new speech coder (particularly one that is best suited for mobile to mobile calls) requires support for that codec in both 2G and 3G coverage areas.  

Note:
over GSM’s 12 years, 4 new speech coders have been developed (HR, EFR, AMR, WB-AMR). Hence we can anticipate that further speech coders will appear at the rate of about 1 every 3 years.


With the current architecture this requires both TRAUs in the 2G BSS and Transcoders in 3G MSCs/Media GateWays to be developed and installed.
This has many disadvantages, eg:

a) duplicated development cost


b) the feature is difficult to use until the slowest of MGW and TRAU development is finished 

c)    if/when GSM is decommissioned, TRAUs in the BSS will probably have to be discarded 

Hence it is required to consider how a graceful migration of transcoding functionality from BSS to MGW can be achieved.

10.2
Architectural Solutions

10.2.1
A-ter interface to the MGW

If new Transcoders are only implemented on the MGW, then the MGW will need to be able to be connected to GSM BTSes (via the BSC). Given that there is a very large installed base of GSM base stations but only a limited installed base of MGWs, it seems logical that the MGW adapts itself to handle the existing interface to the BTS. 

On the user plane, this interface is defined in TS 28.060/28.061. Given that multi-vendor interoperability is required for TFO, and, the TFO standard (TS 28.062) is closely related to TS 28.060/28.061, it seems reasonable to assume that TS 28.060/28.061 are (or can be made into) open standards.

Many BSC vendors support TRAUs located at the MSC site. The O+M for these remote TRAUs is generally regarded as proprietary. However, if the transcoding is located within the MGW, then the MGW O+M can be used for this task.

For the A interface control plane, the MSC already controls the allocation of the circuit. 
 A sample message flow is shown below.
Message flow for MT call with A-ter interface going to the MGW
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1 The GMSC routes the call to the VMSC

2 The VMSC establishes the radio link with the mobile and sends the SETUP message.

3 a)            The mobile indicates what codecs it supports in the CALL CONFIRMED message.

b)
The MSC determines that it wants to use a “new” codec that is supported by the MGW but not supported by the TRAUS in the BSS.

c) 
The MSC selects a sub-set of the codecs (including the “new” one), allocates the Circuit ID code, and sends an “establish bearer for A-ter” message to the MGW

4
The MGW selects transcoding resources (possibly further restricting the sub-set offered by the MSC) and associates them with the 16 kbps sub channel indicated by the MSC on the interface to the BSS.  

5
The MSC copies the CIC and codec information into the A interface Assignment Request message. A new IE is added to this message to indicate that the MSC has allocated a TRAU in the core network and hence that the BSS shall not perform transcoding.

6 
a) 
The BSC selects the radio channel that the BTS will use and the speech codec type that 
                      will be used.

b)
With the general A-bis architecture, the selection of the radio channel also identifies the A-bis user plane that will be used.

c) 
The BSC through connects the A-bis user plane to the 16 kbps circuit to the MGW identified by the CIC.

d)        The BSC commands the BTS to activate the radio channel and to start transmission/reception on the A-bis user plane.

e)        If at step (a) the BSC knows that the BTS cannot support the channel coding for the codec indicated by the MSC, or, for other reasons, the BSS sends an ASSIGNMENT FAILURE with the cause "switch circuit pool" and the "circuit pool list" information element. The MSC uses this information to adjust its choice of codec. (see 48.008 section 3.1.1.2)

7 The BTS sends 28.060 frames to the MGW. These frames carry information on the selected codec. The MGW responds with 28.060 frames and obeys the procedures, eg time alignment etc.

10.2.2
Other architectures

For Further Study.
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