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Introduction

One of the main goals of the Iu User Plane protocol as introduced by 3GPP for the UTRAN access is to allow a user plane and radio access to be independent of the service or application running on the bearers.

The IuUP is intialised by the RNC based on application independent parameters provided in the RAB Assignment from the MSC Server as opposed to GSM where the speech version was explictly indicated. The RNC then initialises a number of RAB Subflow combinations as Service Data Units (SDUs) as defined in the RAB Parameters. The RAB parameters and associated SDUs are defined for each application (for CS speech atleast) in TS 26.102.

Codec modification procedures have been clarified (in TS 23.153) to describe the interaction between the call control signalling as defined in BICC and the IuUP procedures between MGWs. Unfortunately it is not clear what procedures should be followed when the application (speech codec) changes but no change to the SDU format is needed. As the User Plane is required to be application independent there is no reason to change the IuUP (re-initialise) when the SDU formats (RAB Parameters) do not need to change. The current specifications indicate that if the codec does not change then the MGWs should not expect to re-initialise the UP; from TS 29.232:

If the “Modify Bearer Characteristics” contains no codec or the codec that is already in use at the Termination when it receives this procedure, the MGW does not need to be prepared to handle a framing protocol initialisation.  

This statement was not fully agreed at the time of drafting by Ericsson but due to the pressure to agree the CRs on Codec Modification some lenience was made by Ericsson on this with the understanding that further work was needed to clarfiy the currently discussed issue. From the above text it could be interpreted that the same codec is from the MGW’s perpesctive one that has the same IuUP requirements. For example there is no Codec difference between UMTS_AMR and UMTS_AMR_2 – they are bit exact the same. The only difference is in the rate control handling.

Also from TS 23.153:

As the new codec indicated in the Modify Bearer Characteristics procedure differs from the codec that is currently used the MGW shall be prepared to receive an IuUP Initialisation for the new codec.

From this statement it could be assumed that if the codec does not differ (from the MGW’s IuUP perspective), i.e. its SDU requirement does not differ, then it shall not be prepared to receive an IuUP Initialisation.

In the Iu interface the RAB Assignment modify procedure was specifically designed to allow only the codec type (NSI field) to be sent in the case that the codec type should change but the SDUs are the same. For example a change from UMTS_AMR to UMTS_AMR_2. It is up to the MSC Server to determine if the SDU formats need to be changed or not (as defined by 26.102) and then include the RAB Parameters or only the NSI.

This requirement was made during the development of the TrFO standards by CN4 & CN1 and agreed by RAN3 back in 2000.

Proposal

It is proposed that the codec modification is performed as for a change of service (codec type) where the SDUs need to be changed but rely on the MGWs following the requirement for the SDUs for each codec type as defined in 26.102 and thus not performing an re-initialisation of the IuUP if not needed. As it is clear what the SDU format requirements are and the MGW must understand this in order to interpret an IuUP Initialisation from an RNC anyway (needs to identify each SDU format and associate it to the requested codec mode and store the RFCI for each mode) there should be no interworking problems between other MGWs. The change of encoding of the type within the SDU is assumed to be detected by the decoder that is prepared for the codec change as part of the Codec Modification MGW signalling. The implementation of this function is part of the MGW internal vendor specific implementation.

Synchronisation of change of codecs is not improved by re-initialising the UP as this causes a total break in data transmission until all nodes are updated. As this requires additional processing in the MGW this inreases the delay to the modification of a given service/application. More specifically for the SCUDIF case the break in speech or data occurs at the mobile terminal (defined by the “In Call Modification” procedures – mobile terminal stops transmitting at initiation of Modify until the Modify_Complete on DTAP) and therefore there is no data to be synchronised at the CN MGWs when they receive the Reserve_Char – it has already been stopped by the terminals !

Conclusion

An interworking problem would occur if one node re-initialises the IuUP although the SDU formats are unchanged for a given application and another MGW does not expect an Initialisation, or vice versa. A solution is needed to clarify this handling from Rel4 onwards.

CRs have been prepared for Rel4 and Rel5 TS 29.232 in Tdocs N4-030110 and N4-030111 respectively to cover this solution.

