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1. Introduction

In RAN1 #38, [1] was agreed as a baseline for further work on finalizing MBMS soft combining. In this document we discuss this baseline in the light of RAN2 LS response [2]. 

2. Discussion

As agreed [1], RNC may signal that soft combining of FACH from multiple cells can be performed in the UE if the following conditions are met from the physical layer perspective:

1. The time offset between transmissions of the same data on RLs that can be combined is known by the UE and remains within [TBD] ms.

2. The slot format used for the S-CCPCH RL that can be combined is the same.

3. All TFC in the TFCS only include one and only one TF with non zero value (multiple TF may still be defined for each TrCH; furthermore the TFS of each TrCH can be different)

4. The UE can derive based on the scheduling information whether the transport block(s) transmitted in a particular TTI can be combined or not.

5. In TTI for which the UE may combine transport blocks received from multiple cells, the TFC used across all cells transmitting data that can be combined shall be the same (i.e. physical channel bit combining shall be possible).

6. If the S-CCPCH slot format does not include TFCI bits, only one non zero transport block size shall be configured per transport channel (i.e. the UE may perform single transport format detection).

7. If the S-CCPCH slot format does include TFCI bits, it is FFS whether the UE is expected to perform TFCI bit combining in radio frames corresponding to TTI during which the UE may combine multiple S-CCPCH RL.

When trying to understand the relation of the above baseline and the RAN2 response [2], one should take into account the soft combining categories used in [2]:

A) Full soft combining method
This method reuses the principles already developed for the support of soft handover in R99. In this case all MBMS services transported on this S-CCPCH can be soft-combined with the S-CCPCH in the neighbouring cell (The liaison does not discriminate between the different options to implement L1 soft-combining.).

B) Selective combining method
The information for a certain MBMS service (=certain MTCH) can be selective combined at RLC level. For L1, this reception is handled as two separate streams. Note that when two MTCH’s sent on an S-CCPCH can be selective combined, this does not say anything about the combining possibilities for the other information sent on this S-CCPCH.

C) Partial Soft-combining method
During some time intervals the information from S-CCPCH’s from neighbouring cells can be soft-combined, during other time intervals the S-CCPCH’s cannot be soft combined. The MBMS services transmitted during the “soft-combining intervals” can be soft combined. MBMS services transmitted outside these time intervals could be selection combined or not combined at all (e.g. because they are only transmitted in one of the cells).
RAN2 has not studied what the effects are of this solution on the current MBMS Stage-2 architecture.

D) Transport channel soft combining (TDD only).

With these definitions, the conditions 3,4 and 5 imply that the baseline refers to partial soft combining.  Looking at the answers in [2] with this in mind, it becomes evident, that 

· RAN2 has not studied what the effects are of the baseline solution on the current MBMS Stage-2 architecture.

· The timing requirements for reconfiguring the L1 for soft-combining when necessary have not been discussed. 

· RAN2 has not discussed how the UE becomes aware of the timing related to partial soft combining.

Apart from the above issues identified in [2], at least the following open issues need also to be discussed before the final decision on soft combining:

· In order for the UE to work properly the network has to inform the UE well in advance when combining of certain MBMS services is available.  This implies thatnetwork has to make the decision well before that. 

· The network has to take into account its own delays in order to make partial soft combining possible. 

· Is it assumed that the UE must be able to change the reception mode to selective combining when soft combining is not applicaple in current scheduling moment?

· What are the effects of incorrect reception of scheduling information? 

This means that a substantial effort from RAN2 and RAN3 is needed to clarify the above. This could delay the MBMS specification work that is otherwise progressing well in RAN2 and RAN3. Given that substantial time will needed for RAN2 and RAN3 to determine the impact of the soft combining and that this threatens to stall the MBMS specification progress, it is proposed that only selective combining is included in Rel’6 MBMS.
If this is not seen feasible, RAN1 needs to provide as soon as possible RAN2 and RAN3 the information that is needed in the evaluation of soft combining feasibility. This includes the requirements in R1-041030 together with full information on what are the obtained gains (compared to selective combining) if these requirements are fulfilled in stage-2 architecture. In order to provide a full view of the soft combining requirements, RAN1 should also make a working assumption for the value for the maximum time offset that still allows soft combining. Our view is that the window size of +/-148 chips should be assumed in the analysis. 

3. Conclusion

With the categorization of R2-041907, partial soft combining is implied by the baseline R1-041030 agreed in RAN1 #38. The RAN2 response clearly indicates that the impact of this approach needs to be analysed in RAN2, before a final decision can be made about its feasibility. The same applies for RAN3.

Given that substantial time will needed for RAN2 and RAN3 to determine the impact of the soft combining, and that this threatens to stall the MBMS specification progress, it is proposed that only selective combining is included in Rel’6 MBMS. If this is not seen feasible, then it is proposed that 

1. The requirements in R1-041030 are liased to RAN2 and RAN3 together with full information on what are the obtained gains (compared to selective combining) if these requirements are fulfilled in stage-2 architecture, so that RAN2 and RAN3 may determine the feasibility of these features as agreed in TSG RAN #25.

2. It is indicated to RAN2 and RAN3 that for the evaluation of soft combining feasibility, the value for the maximum time offset that still allows soft combining is assumed to be +/-148 chips.
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