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1. Discussion 

During recent meetings, RAN1 has agreed on the following modes (except the details for the last bullet) for MBMS transmission:

· S-CCPCH transmitted from one cell

· S-CCPCH transmitted from multiple cells, using

· Selective Combining (Large RL timing difference, number of RL is a function of TTI and bitrate)

· RAKE level combining (RL timing difference less or equal to 296 chip)

· Symbol level soft combining (LLR combining)
  (RL timing difference in the order of 10’s of ms)
In addition, it is agreed in RAN1 that STTD can be used on the S-CCPCH carrying MBMS, and also on the MBMS Indicator Channel (MICH). UE performance requirements should therefore support both cases of STTD being used or being not used.

We assume that the network will indicate to the UE which of the above three levels of RL timing difference the UE can assume between the contents of MBMS cells transmitting the same service, and the UE can then base the combining technique on this information. The details how the network will indicate the timing differences requires further discussion between RAN1 and RAN2.

The UE shall then fulfill the respective performance requirements, under the assumption that the RL timing information provided by the network is valid at the UE receiver. In case it is not valid, the UE is not required to deliver the level of receiver performance related to the indicated level of timing difference. 

Thus, the only thing to verify is the UE receiver performance for the three different levels of timing difference, and the final responsibility that the signaled timing information is valid lies at the network.

2. Proposal

RAN4 should work on UE performance requirements for the above listed cases, following the principles listed above. RAN4 may want to use the extensive simulation material available in [1] as a starting point.

3. References

[1] R1-040983, TR 25.803 v1.3.1: S-CCPCH performance for MBMS
R1-040812, DRAFT Report of 3GPP TSG RAN WG1 Rel.6 Ad Hoc meeting in Cannes 

[2] Annex: 
Conclusions from Rel6 Ad Hoc in Cannes

----------------------------------- --------- Extract from [2} -------------------------------- ------------

Reference case for memory requirement: 128kbps / 80ms TTI / 2RL / Selective Combining.
	MBMS user   Bit-Rate
	#RL for SC, TTI, SF    (max 3 RL for SC)
	RAKE combining max delay at the UE, TTI (1)
	LLR combining max delay at the UE, TTI (max N RL)

	256
	1, 80ms
	+/-148chip, 80ms
	

	256
	2, 40ms, minSF8
	
	?

	256
	3, N/A
	
	?

	128
	1, 80ms
	+/-148chip, 80ms
	

	128
	2, 80ms, minSF16
	
	?

	128
	3, 40ms, minSF16
	
	?

	64
	1, 80ms
	+/-148chip, 80ms
	

	64
	2, 80ms, minSF32
	
	?

	64
	3, 80ms
	
	?


· (1) UE supports at least up to [TBD] RL in the AS

· Need for 40ms TTI to be discussed separately.
According to the table, discuss with RAN2 how network can indicate level of delays. UE should fulfill performance expectations related to the signalled level of delays. General agreement on the usefulness of LLR, details (delay etc) FFS.
Agreement on PhCH soft combining (when TFC & TFCS are the same) TrCH soft combining with suitable restrictions FFS.
MBMS UE Capability requirement 

· The requirement in terms of desynchronisation between cells are TBD in RAN WG1
· Conclusion on TrCH soft combining
· RAN1-type of soft combining, i.e. same TFC/TFCS. TTI based time multiplex to be considered by RAN WG1 with timing constrains are TBD. 
· RAN WG2 will work on the TFCS and TFC. 
· RAN WG1 will work on the LLR combining max. Delay at the UE, TTI (max NRL). 
STTD is applicable for MICH. UE performance requirements with/without STTD (details left for RAN4).
-- --------------------------------------- End -----------------------------------------------
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� Although it was in general agreed that LLR combining is useful, the details of this type of combining are not fully agreed yet.





