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1 Introduction

At last RAN1/2 meetings it has been decided that the UE should perform selection combining to improve reception on the S-CCPCH for MBMS.

This document tries to outline different network and mobility scenarios related to synchronisation of flows and selection combining.

2 Discussion

In this section a number of different scenarios are outlined related to the multiplicity of nodes that are involved in the transmission of MTCH to the UE.

As a reference a simplified architecture picture from 23.246 is added below.
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Scenario 1 (Same Node-B)

The simplest scenario is a UE that receives MTCH from 2 cells belonging to the same Node-B and therefore only one RNC.
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It is assumed that in this scenario it would be possible for an RNC to make sure that scheduling in the two cells are synchronised in such a manner that the UE is able to perform combining.

In RAN2 the working assumption is that selection combining could be used in this scenario.

2.1 Scenario 2 (Same RNC)

A second scenario is a UE that receives MTCH from 2 cells belonging to different Node-Bs, however, both these Node-Bs are connected to the same RNC.
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It is assumed that also in this scenario it would be possible for a RNC to make sure that scheduling in the two cells are synchronised in such a manner that the UE is able to perform combining. 

Since it is possible for an RNC to have the same RLC machine for the two cells it is assumed in RAN2 that selection combining could be used in this scenario.

Scenario 3 (Same SGSN)

A third scenario is a UE that receives MTCH from 2 cells belonging to different Node-Bs, belonging to 2 different RNCs but both these RNCs are connected to the same SGSN.
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In this scenario it is currently the working assumption in RAN2 that there is no possibility to have MTCHs arranged in the two cells in such a manner that there is a possibility for the UE to do combining. The main reason for this is not the synchronisation of the flows e.g. on Iu but the fact that there are two RNCs with non-coordinated RLC machines with no possibility to coordinate RLC sequence numbers, which are used to perform selection combining.

It should be noted that even though there is no selection combining done in this scenario it is still important to have MTCHs synchronised on Uu to minimize interruption times in case of cell re-selection. I.e. if the UE re-selects to a target cell where the MTCH transmission is ahead of the MTCH transmission of the source cell, there will be data loss in the UE reception that is not possible to recover in RAN.

Further it could be noted that in case the streams are synchronised on Iu there is some possibility for the RNC to locally know based on buffers of MTCH data if it is far behind with MTCH transmission.

An alternative to be able to perform selection combining in this scenario would be to have a SN on application level instead of using the RLC SN. This would however, also require that the application create PDU sizes that are very much tailored for a radio interface.

2.2 Scenario 4 (Different SGSNs)

In the last scenario a UE receives MTCH from 2 cells belonging to different Node-Bs, belonging to 2 different RNCs connected to different SGSNs.
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Also in this scenario the assumption in RAN2 is that there is no combining possible. However, as in scenario 3, Iu streams should be coordinated as much as possible in order to minimize the interruption time for the service at cell re-selection.

It is also foreseen that compared to Scenario 3, in this scenario there will be different transport delays between the SGSNs and the GGSN causing un-synchronisation on Iu, which might propagate to the Uu. If the MBMS data from the 2 SGSNs are not very much synchronised the solution to limit the interruption time by local means in the RNC as stated above for scenario 3 is not really possible. Only SN on application would make it possible to perform selection combining for this scenario.

3 Conclusion
This document summarises the different network scenarios and show in which cases selection combing is possible according to current working assumptions. 

It is proposed to reflect in stage 2 which mobility scenarios that the RAN should handle and also to reflect which scenarios that should not be addressed. 

Further it is proposed that interruption times are discussed and that acceptable interruption times are concluded for the scenarios where selection combining is not used. This would also put requirements on how synchronised Iu streams and non-coordinated RNCs need to be to avoid loss of data at cell re-selection.
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