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1. Summary and recommendations

We further compare MBMS transport channel and physical channel macro diversity soft combining in light of recent discussions.  Our conclusions and recommendations from this and previous contributions [
,
] may be summarized as:
· Soft combining should be enabled for radio links having delays of a TTI or more so that gains from soft combining may be obtained with inter-node B soft combining.  

· The delay between radio links that can be soft combined should be constrained by the UE soft buffer size [1].

· Soft combining of physical channels with different TFCS should be supported in order to support cell specific service transmission and multiple service reception.

· Rate matching should be constrained so that the UE will not need to de-ratematch and deinterleave before soft combining [2], avoiding additional complexity and memory requirements.

2. Transport and physical layer combining

In our understanding, the principal technical concerns with transport soft combining identified during discussions at the last meeting and in [
] were:

· QoS may be difficult to control when services to be soft combined and not to be soft combined are on the same physical channel

Control of QoS already requires consideration.  For example, selection combining may not always be used, and QoS will have to be adjusted for when it is and is not used already.   Given that the gains of selection combining over single site reception are greater than the gains of soft combining over selection combining, this QoS control does not seem to be an issue particular to soft combining. 

Furthermore, if soft combining is only enabled for when cells are synchronized within +/-148 chips (i.e., probably only from one Node B), then the number of cells that can be combined is even less, and the number of combinations of cells that have to be coordinated are probably far greater.  This seems more of a resource control problem than the QoS issue.

· Increased sensitivity to control channel errors (e.g. TFCI)

We should first comment that transport level soft combining is useful with fixed positions.  The absence of TFCI does not imply that simulcast must be used: services may still be combined differently on different cells, but the combinations must change more slowly.

When TFCI is used, if a UE does not successfully decode TFCI, then it may lose track of which transport blocks are on the different radio links.  Since TFCI robustness can be fairly simply controlled through limiting the number of TFCs, adjusting TFCI power, and other techniques, and since the portions of the cell where macro diversity is beneficial tend to be where the powers from the radio links is not too different, we expect that soft combining will still provide gains in realistic scenarios.  Note that in the worst case, users in channel conditions with insufficient TFCI reliability to soft combine may still selection combine until TFCI reliability is restored.

· Increased complexity relative to Rake combining

Soft combining proposals use no more (and can use less) soft buffer memory than selection combining [1], and so we understand that memory requirements are not the principal issue.  If there is time varying multiplexing on the S-CCPCH to be soft combined, the UE does have to track which transport blocks are on the physical channels.  If the UE loses track of a radio link, it must resynchronize through some means, such as RLC sequence numbers or through the use of TFCI, etc.  In our estimation, this is not particularly complex, but it does represent a change from release 99 behavior.  In the absence of TFCI, there should be no synchronization concerns. 

The relative drawbacks of soft combining only through the physical channel could be considered to be:

· Greater network synchronization requirements.

Physical channel combining has been proposed for window sizes of 296 chips or 5ms.  It is not clear what change to the network is needed to support this level of synchronization for any cells not in the same Node B. An LS from RAN3 [
] on this issue indicated that existing procedures can achieve synchronization in the order of 1 TTI.  

· Support at fewer cells, reducing capacity gains

If only cells in the same node B can be synchronized, then only those cells in softer handover regions will benefit.  All simulations presented in RAN1 so far assume that all cells can be soft combined, and so simulations of when only softer handover branches can be combined are not available.  We presume that the gains would be lower since the number of UEs in softer handover is relatively small compared to those in soft handover.

· Reduced flexibility at layer 2

MBMS is designed to support transmission of different services on different cells.  The sole use of physical channel combining can prevent this flexibility when many services are multiplexed onto a physical channel.

· Difficult handling of MCCH

MCCH may be multiplexed on the same physical channel as MTCH.  Since MCCHs from different cells contain different data and can’t be combined, then the UE would have to selectively disable physical channel combining during TTIs containing MCCH data.

· High Capability UEs will not be able to receive multiple services.

As discussed in the meeting and pointed out in [3], it will be more difficult for UEs to receive multiple services if only simulcast is used.  This would mean the UE would often have to receive independent radio links for each service, often doubling the number of physical channels the UE would have to receive.  

3. References



































































































































































[�]	Motorola, “UE Buffering for Soft Combining and Selection Combining”, TSGR1#37bis(04)0732, Cannes, France, June 21–24, 2004


[�]	Motorola, “Transport Format Constraints for MBMS Soft Combining”, TSGR1#37bis(04)0734, Cannes, France, June 21–24, 2004 


[�] 	Qualcomm, “Soft combining operation”, TSGR1#37bis(04)0715, Cannes, France, June 21–24, 2004


[�]	RAN3, “LS on signalling and timing requirement from RAN3 perspective for simulcast/selective combining”, TSGR1#37bis(04)0032 Espoo, Finland, January 27-30, 2004





