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Introduction

In R4 more than one codec is supported. In case of inter MSC handover, the MSC-B is responsible of providing transcoding resources. To be able to insert transcoder properly, MSC-B needs know what is the currently used codec. If transcoding resources for the currently used codec are not available in MSC-B, it needs to know what other codecs are allowed for the call. The allowed codecs have been negotiated during the call establishment. If MSC-B has to change the codec, it has to generate the associated RAB parameters too and send them to target RNC in RANAP Relocation Request. In addition, RAB configuration change has to be allowed in SRNC relocation and the new codec has to be indicated to the UE by target RNC.

Problem Description

The following figure illustrates the basic problem in SRNC relocation when the target MGW either does not support or does not have transcoding resources available for the currently used codec.
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In the above figure, EFR codec is in use between MSC and UE. Serving RNC initiates SRNC relocation and the target RNC is controlled by another Media Gateway. However, the target MGW does not support or there are no available transcoding resources for the currently used codec. Thus the relocation will fail because according 3GPP 25.413 CN shall not change the RAB configuration in SRNC relocation.

The following figure illustrates the basic problem between R4 MSCs in inter MSC relocation. The scenario is also applicable to R4 to R99 inter MSC relocation, the only exception being that in such case MSC-B supports only AMR codec.
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In the above figure, EFR codec is in use between MSC-A and UE. Serving RNC initiates SRNC relocation and the target RNC is controlled by another MSC, thus inter MSC relocation is performed. MSC-A shall configure the RAB parameters according to current selected codec as specified in TS 23.009 chapter 8.3.1.1. MSC-B inserts a codec which it supports and for which it has transcoding resources available. MSC-B forwards RAB parameters generated by MSC-A to the target RNC. The RAB parameters have been generated for EFR codec. Due to incompatible codecs in UE and CN, and wrong RAB parameters, the call will fail after relocation procedure.

There are other scenarios too in which problems will occur due to multiple codecs in R4, and they are described in more detail in 'Solution Proposal' section.

Requirements

From the problem description and 3GPP TS 23.009 the following basic requirements can be deduced for consistent handling of codecs in inter MSC relocation/handover:

· MSC-A has to always know what codec is currently used for charging (and potentially subscequent handover purposes depending on the solution)

· MSC-B has to know what is the currently used codec and allowed codecs and their associated modes

· MSC-B has to be able generate new RAB parameters if MSC-B selects other than currently used codec and indicate the selected codec to MSC-A

· MSC-A has to know whether MSC-B supports the codec selection based on currently used and allowed codecs (e.g. R99 MSC-B selects always AMR codec and forwards the RAB parameters to target RNC)

· If currently used codec in MSC-A is other than UMTS_AMR / UMTS_AMR2 and MSC-A determines that MSC-B does not support codec selection based on currently used and allowed codecs (e.g. target MSC is R99 MSC), then MSC-A has to generate RAB parameters based on UMTS_AMR / UMTS_AMR2 codec

· Whenever codec changes during handover/relocation, it has to be indicated to UE. I.e. CN has to indicate the codec to target RNC if it changes during relocation, and target RNC forwards the codec to UE as NAS Synchronisation Indicator IE via RANAP and RRC protocols. If codec does not change, the NAS Synchronisation Indicator IE shall be omitted in RANAP Relocation Request message.

· It has to be possible to change the RAB configuration in SRNC relocation (current 25.413 explicitly forbids this!)

Solution proposal

R4 to R4 inter MSC relocation:

The following figure illustrates the necessary changes for R4 E-interface and the behavior of R4 MSCs due to codec change in inter MSC relocation. Note that this scenario is also applicable for signalling channel inter MSC relocation and subsequent bearer establishment over the E-interface.
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In the above figure, EFR codec is in use between MSC-A and UE. Serving RNC initiates SRNC relocation and the target RNC is controlled by another MSC, thus inter MSC relocation is performed. MSC-A sends MAP Prepare Handover Request to MSC-B and indicates also the currently used codec and list of allowed codecs. The message also contain RANAP Relocation Request message, which contains RAB parameters associated with EFR codec. 

MSC-B either does not support EFR codec at all or temporarily there are no transcoding resources for EFR available. Thus, MSC-B inserts a transcoder for either UMTS_AMR or UMTS_AMR2 and generates the associated RAB parameters and send them to target RNC in RANAP Relocation Request message. The message contains also the NAS Synchronisation Indicator IE, because MSC-B has changed the codec.

When MSC-B receives RANAP Relocation Request Acknowledge from target RNC, it forwards it to MSC-A in MAP Prepare Handover Response. The message contains also indication of the selected codec.

If the codec changes in SRNC relocation, the new codec shall be indicated to UE immediately after SRNC relocation with RRC Radio Bearer Reconfiguration message.

SRNC relocation and codec change within MSC-B:

The following figure illustrates the necessary changes for R4 E-interface and the behavior of R4 MSC-B due to codec change in inter Media Gateway relocation. Note that the mechanism below is applicable also for a subsequent GSM to UMTS intersystem handover in MSC-B.
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When inter MGW SRNC relocation is performed in MSC-B, it is possible that the target MGW does not have transcoding resources available for the currently used codec. Subsequently transcoding resources for another codec is selected, the selected codec is indicated to the UE via RANAP/RRC messages and to MSC-A in MAP Process Access Signalling Request message.

RAB modification due to in call modification:

In 3GPP R5 it is possible to perform in call modification from multimedia call to speech call. When the bearer is modified for speech call, the allowed codecs should be sent MSC-B in MAP Forward Access Signalling Request (carrying RANAP RAB Assignment Request as APDU). The selected codec would indicated in MAP Process Access Signalling Request message back to MSC-A. 

It is seen feasible to specify support in E-interface for multimedia fallback to speech already in R4 to avoid raising the MAP AC version again in R5.

Inter MSC relocation to R99 MSC-B:

The following figure illustrates the necessary changes for the behavior of R4 MSC-A due to interworking with R99 MSC-B. 
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EFR codec is in use in MSC-A for a particular call and inter MSC relocation to MSC-B is initiated by serving RNC. MSC-A has to know before sending MAP Prepare Handover Request whether MSC-B supports codec selection, and in the above it is assumed that it is based on the AC version of MAP HandoverControl application context. In case of R99 MSC-B, the MSC-A generates the RAB parameters based on AMR codec (instead of currently used EFR) and includes also the NAS Synchronisation Indicator in the RANAP Relocation Request. The RANAP message is sent in the MAP Prepare Handover Request message to MSC-B. MSC-B functions as specified in 3GPP R99 specifications, i.e. inserts transcoding resources for AMR codec and forwards the RANAP Relocation Request to target RNC. 

Other inter MSC handover types:

GSM to GSM – Allowed UMTS codecs should be sent over E-interface for codec selection in case of subsequent GSM to UMTS handover in MSC-B. If GSM to UMTS handover takes place, MSC-B indicates the selected UMTS codec to MSC-A.

UMTS to GSM – Currently and allowed UMTS codecs should be sent over E-interface for codec selection in case of subsequent GSM to UMTS handover in MSC-B. If GSM to UMTS handover takes place, MSC-B indicates the selected UMTS codec to MSC-A.

GSM to UMTS – Allowed UMTS codecs should be sent over E-interface for codec selection. MSC-B indicates the selected UMTS codec to MSC-A.

Subsequent inter MSC handovers:

In subsequent inter MSC handover from MSC-B to MSC-A or MSC-B', it is not necessary to send currently used and allowed codecs to MSC-A in MAP Prepare Subsequent Handover Request. MSC-A already knows all the necessary information and may include it if necessary to subsequent MAP Prepare Handover Request message to be sent to MSC-B'.

