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1. Overall Description:

RAN1 would like to thank RAN2 for their LS R1-151250(R2-150708) on SC-PTM transmission. RAN1 would like to answer the questions listed in the LS.
Question 1)	RAN2 discussed what gains could be achieved with link adaptation and HARQ (re)transmissions if group members can provide e.g. CSI/HARQ feedback. RAN2 would like RAN1 to evaluate e.g. CSI/HARQ feedback in response to SC-PTM transmissions on PDSCH.

Answer: RAN1 has only considered the case where CSI and HARQ or HARQ only feedback is provided by all UEs receiving SC-PTM and all UEs receiving SC-PTM are in RRC_CONNECTED state. CSI and/or HARQ-ACK feedback can bring gain in the considered case. If the group of UEs receiving SC-PTM consist of UEs in both RRC_IDLE and RRC_CONNECTED states, the link adaptation and/or retransmissions based on CSI and/or HARQ feedback may not be applicable.  

Evaluation on MBMS transmission has been performed in RAN1 in 2007 [1][2]. Although the evaluation assumptions are not up to date, the evaluation result of SC-PTM with and without feedback gives an indication of the possible gains.
In [1] [2], the techniques with and without feedback are Technique 4/6 and Technique 3 respectively. In both contributions, SC-PTM with CSI/HARQ-ACK feedback shows roughly 100% spectrum efficiency gain compared to SC-PTM without CSI/HARQ-ACK feedback when there are 4-5 UEs per cell. In [1], the gain decreases when the number of UEs per cell increases, and about 20% gain is observed for the case with 15 UEs per cell. In [2], there is no result for the performance gain of more than 4 UEs. 

RAN1 does not intend to perform more evaluation during the SI stage. RAN1 has no conclusion on the overhead and detailed scheme(s) on supporting CSI/HARQ-ACK feedback for SC-PTM.

Question 2)	Which transmission mode(s) could be supported for the SC-PTM transmission, e.g. is it possible to support other transmission mode(s) in addition to TM2?

Answer: It is RAN1’s understanding that in addition to TM2, TM1 can be supported for single antenna port; TM3, which is Large delay CDD, can be supported for UEs supporting more than one spatial layer. There was discussion in RAN1 on the benefit to support TM9 in addition but no conclusion has been achieved.

Question 3)	Is it feasible to support simultaneous reception of unicast and one or more SC-PTM transmissions in one subframe on one carrier?

Answer: In the existing specification, a UE does not support more than one PDSCH on one carrier, unless one of the PDSCHs carries system information or paging information. It is feasible for certain UEs to support simultaneous reception of unicast and one or more SC-PTM transmissions in one subframe on one carrier, with extra standardization and implementation work, but it may not be feasible to expect that all UEs can support the simultaneous reception.


2. Actions:
To RAN WG1: RAN1 respectfully asks RAN2 to take the above information into consideration.

3. Reference:
R1-071049, “Spectral Efficiency comparison of possible MBMS transmission schemes: Additional Results”, Ericsson. 
R1-072544, “Further Results on EMBMS Transmission Configurations”, Motorola.
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