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1. Introduction

In the last RAN1 meeting minimum capability for MBMS UE was discussed. As a result RAN1 did sent LS to RAN2 informing its findings [1]. As RAN2 has now sent LS back to RAN1 [2] and is asking about the restriction that is eliminating simultaneous use of soft combining and selection combining this contribution is addressing the issue more detailed.

2. background

RAN1 was able to agree on following table in last meeting. 

Table 1: Supported slot format and TTI combinations for S-CCPCH carrying MTCH (and MSCH/MCCH)

	S-CCPCH slot format
	TTI
(Note 5)
	Number of S-CCPCH Clusters for Selection combining

(Note 8)
	Number of S-CCPCH Clusters for Soft Combining

(Notes 6,7,8)

	14 (SF=8)
	40
	2
	None

	14 (SF=8)
	40
	None
	2 or 3 (Note 9)

	14 (SF=8) 
	20
	None
	3 (Note 9)

	12 (SF=16)
	40
	3
	None

	12 (SF=16)
	40
	None
	3

	12 (SF=16)
	80
	2
	None

	12 (SF=16)
	80
	None
	2 or 3 (Note 9)

	10 (SF=32)
	80
	3
	None

	10(SF=32)
	80
	None 
	3

	8 (SF=64)
	80
	3
	None

	8 (SF=64)
	80
	None
	3

	6 (SF=128)
	80
	3
	None

	6 (SF=128)
	80
	None
	3

	2 (SF=256)
	80
	3
	None

	2 (SF=256)
	80
	None
	3


Note 8 in the table is meaning that ‘None’ selection combining clusters indicates selection combining is not used. 'None' soft combining clusters indicates that soft combining is not used. Furthermore, this table is proposing that these two features are not applied at the same time. Of course, RL within a cluster may always be combined. Now, RAN2 has discussed this restriction and is asking from RAN1 that could it be possible to have this kind of combination support at layer one without undue performance or complexity impacts.
3. Discussion

Practical implementation of this simultaneous use of soft combining and selection combining would be following:

· 2 Radio Links are soft combined and third RL is selective combined with soft combined ones

Naturally, this combinaton in question is an additional requirement from UE implementation perspective what has been discussed sofar in RAN1. Actually, the current buffering requirements discussed in RAN1 are defined so that it is not taking into account the combination of these two features. Thus, this combination in question has impact on UE buffering requirements. UE buffering requirements for MBMS has been set by assuming SF=8, TTI of 40 ms and two links to be selective combined. In order to make final conclusions on this mixture of two features we have conducted link level simulations to verify the performance of this scheme with equal power settings between RLs. Figure 1 describes the link level simulation results for combination of soft and selective combining. Naturally, the best overall performance is achieved by soft combining of three links. By soft combining two links and selective combine third link with first two ones results fairly good performance i.e. over 2 dB gain compared to unmixed soft combining over two links. Furthermore, this scheme results almost 1.5 dB gain compared to selective combining over three links. In summary, by introducing mixture of combining schemes results good performance in selected channel conditions. Simulation parameters are described in Annex A. 
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Figure 1. Simulation results for simultaneous use of soft combining and selective combining

4. Conclusion

RAN2 has asked from RAN1 that would it be feasible to have support in layer one for simultaneous use of soft and selective combining.  In this paper we have presented link level simulation results when soft combining and selective combining are used simultaneously. According to results, the combination in question is offering good performance in selected channel conditions. However, this mixture requires more demanding buffering requirements from UE implementation perspective what has been assumed in RAN1 discussions sofar. 
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Annex A

	Parameter
	Value

	CPICH Ec/Ior
	-10 dB

	Inner TTI
	80 ms

	S-CCPCH slot format
	10

	SF
	32

	Information Rate
	64 kbps

	Channel Estimation
	Non-ideal

	Power Control
	Off

	Geometry
	-6 dB

	Channels
	Ped A

	UE speed
	3 kph

	Number of Tx antennas
	1

	Relative Node B Tx Powers
	0dB, 0dB, 0dB


Table 2: Simulation Assumptions

