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1. summary and recommendations

We present changes to RAN1 specifications to support MBMS soft combining.  Two sets of changes are proposed:

1. Changes to 25.212 regarding TFCI reception, TFC constraints, and UE capability.

2. Changes to 25.214 on soft combining timing and behavior.

These proposed changes are intended to describe the principal aspects of soft combining in as few places in the specifications as possible.  It is possible to specify much of this behavior in RAN2 or RAN4 specifications, but the soft combining related behavior will then be more scattered, and the interrelationship of different aspects more difficult to capture.  Describing soft combining from a physical layer point of view should therefore avoid ambiguity and allow a clearer understanding.  

We also believe soft combining to be a layer one behavior.  MBMS soft combining enables physical channel bits from different CCTrCHs to be combined.  Previously only physical channels in the same CCTrCH could be soft combined, and so this behavior was more transparent in the L1 specifications.  Given that L1 provides one (combined) decoded CCTrCH to higher layers, we feel that it is most natural to express this combining in the L1 specs, rather than relying solely upon higher layer and performance specifications.

In order to ensure a clear and complete description of MBMS soft combining, we recommend these changes be introduced into the layer one specifications.

2. discussion of changes

The changes in the associated CRs [
,
] are explained in more detail in the following sections.  Note that these changes support the L1 soft combining limitations agreed in [
].  The limitations are included in annex A for reference.  

2.1 TFCI Reception, TFC Constraints, and UE capability

The following aspects of soft combining are captured in the proposed text (based on the reasoning shown):

· The constraint that the same TFC must be used on radio links to be combined is stated.

While the constraint that the same transport format may be used can be captured in MAC-m, it is still felt to be useful to capture in the layer 1 specs, especially as it relates to the next item below.

· The UE may independently decode TFCI to determine the transport format of all radio links to be combined.

This improves TFCI detection performance, obtaining a selection combining benefit.

· Single transport format detection is made dependent on UE capability.

This is based on RAN2’s suggestion in their reply LS [
].  While this could be limited to soft combining only, it has been proposed for S-CCPCH bearing MTCH in general.  We therefore propose that restrictions in UE capability for CCTrCH bearing MTCH be used.  

Aside: blind transport format detection is not allowed for S-CCPCH bearing MTCH, because it is permitted only for turbo coded explicitly detectable TrCH.

· The reference on UE capability is updated.

In order to selection or soft combine, the UE needs to receive multiple CCTrCH of common type for FACH.

2.2 Soft Combining Timing and Behavior

The following aspects of soft combining are captured in the proposed text (based on the reasoning shown):

· The definitions of a soft combining cluster and L1 combining interval are captured

The number of soft combining clusters has been proposed for UE capability.  How S-CCPCH are combined within a cluster and between clusters is captured here, instead of leaving it only other potential places such as UE capability.

· The UE knows from higher layers which radio links to combine and the radio frames of the radio links that may be combined.

It is fairly straightforward to signal which radio frames and which S-CCPCH may be combined.  We include this aspect here for clarity.

· S-CCPCHs to be soft combined have slot formats with identical data bits in their data fields, but not necessarily in their TFCI fields.

This is difficult to guarantee in L2 specifications, as it requires identical slot formats, rate matching, and transport channel combinations.  Constraints in at least MAC-m and RRC would be required to enforce this.  Requiring the physical channel bits to be the same in an L1 specification seems more straightforward.

· Only entire TTIs should be combined.

This is could be captured in the RRC specification, but as it clearly impacts L1 behavior, we feel it appropriate to cover this aspect here.

· The delay between radio links that may be soft combined.

Based on the discussions in RAN2 on UE capability, we indicate that this is set by UE performance requirements.

2.3 Aspect not captured in the CRs

· “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)”

Assuming single transport format detection is eliminated (as RAN2 recently suggested), and since blind transport format detection is not permitted for S-CCPCH carrying MTCH, TFCI may always be used for S-CCPCH bearing MTCH.  Given that TFCI may not always be able to be combined between radio links, it is not obvious to us why this constraint on TFC is beneficial. While we have no strong feeling on this issue, we would like further discussion before restricting this layer 2 flexibility.

3. references

Annex A: Limitations of l1 soft combining

The following is what was agreed in RAN1 [2]:

“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:

· The time offset between transmissions of the same data on RLs that can be combined is known by the UE.  Pending verification from RAN3, RAN1 has a working assumption that the delay remains within 1 TTI + 1 slot ms.

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

· 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)

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

· 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).

· If the S-CCPCH slot format does not include TFCI bits, only one non zero transport block size shall be configured per transport channel.

· If the S-CCPCH slot format does include TFCI bits, the UE is not expected to perform TFCI bit soft combining in radio frames corresponding to TTI during which the UE may combine multiple S-CCPCH RL.
· UE relies only on the higher layer’s signalling to determine which frames to combine (i.e., the UE need not use TFCI to decide what to combine).” 
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