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Introduction

RAN WG2 has recently agreed to include signaling support for selection combining and soft combining as part of the MBMS stage 2 description (R2-041251). As part of the discussion on UE capability in support of MBMS multiple options have been discussed for the support of soft combining in the UE.
In principle the implementation of soft combining in the UE is outside the scope of the specification and should only be constrained by the S-CCPCH decoding performance requirement. However one important aspect is whether the TFCS and TFC used in a particular TTI for S-CCPCH to be combined by the UE have to be the same or not. In other words whether the soft combining can be performed at the physical channel level or has to be done at the transport channel level.
Both options have pros and cons which are summarized in this contribution. Based on this short summary we provide a recommendation on how to define the use of simulcast by the network.
Transport channel soft combining
With this approach the information received from N cells has to be combined between transport channel de-multiplexing and the decoding stages in the UE. In principle, this approach enables both soft combining in the UE and cell specific transport multiplexing within a particular TTI. 
Pros

· Enables full TrCH multiplexing flexibility over a particular  S-CCPCH; in other words and in principle it would allow the multiplexing of transport channels for a particular S-CCPCH to be performed on a per cell basis, possibly multiplexing data being transmitted in a single cell with data also being transmitted in multiple neighboring cells (simulcast)
Cons

· Increased sensitivity to control channel errors as the DPCCH bits (TFCI) can not be soft combined
· Slightly more complex combining operation in the UE

· Practical use of the extra flexibility is questionable given deployment issues. For example, setting the power and rate matching weight between data to be combined and data not to be combined or data to be combined from a different number of cells could represent an interesting exercise.
Physical channel soft combining
In order to enable physical channel soft combining the information transmitted on a particular S-CCPCH from N simulcast cells has to be the same on a symbol per symbol basis. This also means that the DPCCH bits have to be the same and can therefore be soft combined, thus increasing the reliability of the TFCI bits.

Pros

· Complexity similar to SHO

· Better overall performance
Cons

· In a given TTI the information received from the combined cells has to be strictly the same on a symbol per symbol basis which prevents cell specific TrCH multiplexing when simulcast is used for a particular S-CCPCH. This effectively means that UE supporting the minimum MBMS capability may not be able to receive multiple services simultaneously unless the services are transmitted in the same way and within the same area (i.e. from the same set of cells).
Time difference

As suggested earlier, we believe that networks should be able to achieve frame level synchronization without significant additional complexity. Consequently we don't see any compelling reasons to mandate support of soft combining in the UE if the time difference between radio frames to be combined is greater than half a radio frame (5 ms).
Recommendation

Soft combining restriction

Our preference goes towards simplicity, performance and minimum of interaction (i.e. multiplexing) between services with difference transmission area on the CCTrCH (or S-CCPCH). We therefore suggest that RAN WG2 constraints the setting of the soft combining flag to cases where the TFCS and TFC used for transport channels mapped on a particular S‑CCPCH are the same for all simulcast cells transmitting the particular set of transport channels.
It is worth noting that agreeing on this restriction does not prevent LLR level combining. It does make it simpler to implement and at the same time allows for a number of other implementations of soft combining in the UE.
UE capability

We believe that it is still feasible to introduce full support for soft combining as part of Release-6 and therefore recommend that soft combining is agreed as being part of the Release-6 MBMS minimum UE capability for cases where the time difference between S-CCPCH to be combined is less than 5 ms.
- 1/2 -

