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Introduction
In this document, we discuss how UE receives DL-SCH carrying MTCH for single cell PTM.
Discussion
We think that HARQ operation used for DL-SCH carrying MTCH can be very similar to unicast HARQ transmissions apart from feedback. That is:
1. The asynchronous HARQ scheme can be used for DL-SCH carrying MTCH. Namely, HARQ re-transmissions for a given HARQ process can occur at any time relative to the initial transmission.
2. The adaptive retransmission scheme can be used for DL-SCH carrying MTCH. Namely, the transmission attributes can be changed at each HARQ transmission due to radio channel variation.

Proposal 1: HARQ operation for DL-SCH carrying MTCH should be specified based on the current DL HARQ operation specified in 36.321.

As we know, Release 13 does not support uplink HARQ feedback for SC-PTM transmissions. Thus, we think that a fixed number of HARQ re-transmissions should be used for PDSCH transmissions carrying MCCH or MTCH.
Proposal 2: A fixed number of HARQ re-transmissions should be used for DL-SCH transmissions carrying MTCH in Release 13.

While UE is in RRC_CONNECTED, UE can perform DRX operation which controls when UE monitors PDCCH for unicast. MBMS reception is not covered by the current DRX operation. Rather, UE receiving MTCH transmissions has separate DRX scheme by relying on the MSI MAC CE, so that UE will only receive MTCH transmissions at subframes scheduled by MSI MAC CE.

Considering importance of UE power saving, we prefer to design DRX operation for SC-PTM. If no DRX is considered, UE would need to monitor every subframe while an interested TMGI is available at a cell. 
It seems obvious that discontinuous reception of SC-PTM transmissions should be independent from unicast DRX operation, because SC-PTM does not belong to a single UE. Namely, UE in RRC_CONNECTED can be configured with SC-PTM specific DRX cycle as well as legacy MAC DRX cycle. UE in RRC_IDLE is configured with SC-PTM specific DRX cycle as well as legacy paging cycle.
Proposal 3: SC-PTM specific DRX operation is specified for discontinuous reception of DL-SCH carrying MTCH.
We think that SC-PTM specific DRX cycle can be provided per cell, per service (i.e. TMGI) or per service group (i.e. a group of TMGI). We want RAN2 to discuss those options to design DRX for SC-PTM.
1) Option 1: DRX per cell
· SC-PTM specific DRX cycle is common to all UEs at a cell, so that all MTCH channels for SC-PTM are scheduled based on the same cycle at a cell.
· When many services are scheduled in a cycle, a length of the SC-PTM specific DRX cycle can be long and ‘SC-PTM scheduling info MAC CE’ (like MSI in MBMS) can be transmitted at the beginning of the cycle to inform UEs when those services are transmitted within the cycle.
2) Option 2: DRX per TMGI
· SC-PTM specific DRX cycle is configured per TMGI so that UE interested to receive multiple TMGIs will perform multiple separate SC-PTM specific DRX operations to monitor PDCCH addressed by G-RNTI.

· UE interested to receive multiple TMGIs needs to manage multiple SC-PTM specific DRX cycles/timers in parallel.

3) Option 3: DRX per TMGI group
· SC-PTM specific DRX cycle is configured per TMGI group e.g. based on service characteristics. TMGIs in the same group may be multiplexed and scheduled in the same PDSCH for SC-PTM, as in PMCH for MBMS.
For instance, voice services can be in the same group #1 so that these may be scheduled in the same cycle #1 (e.g. every 20 ms) while download services can be in the same group #2 so that these may be scheduled in the same cycle #2 (e.g. every 320 ms).
· UE interested to receive multiple TMGI groups needs to manage multiple SC-PTM specific DRX cycles/timers in parallel. However, the number of SC-PTM specific DRX cycles/timers in parallel will be smaller than the number needed in option 2.
Proposal 4: RAN2 should discuss how to configure SC-PTM specific DRX cycle i.e. per cell, per TMGI or per TMGI group.
The existing MAC DRX operation consists of two different levels of DRX cycle for unicast, i.e. long DRX cycle and short DRX cycle. We do not think that two different levels of DRX cycle are needed for SC-PTM. We prefer to specify a single level of DRX cycle for SC-PTM specific DRX operation e.g. by utilizing the existing long DRX cycle only.
Proposal 5: A single level of SC-PTM specific DRX cycle is used e.g. by utilizing the existing long DRX cycle only.
Conclusion
In conclusion, we propose the followings:
Proposal 1: HARQ operation for DL-SCH carrying MTCH should be specified based on the current DL HARQ operation specified in 36.321.

Proposal 2: A fixed number of HARQ re-transmissions should be used for DL-SCH transmissions carrying MTCH in Release 13.

Proposal 3: SC-PTM specific DRX operation is specified for discontinuous reception of DL-SCH carrying MTCH.

Proposal 4: RAN2 should discuss how to configure SC-PTM specific DRX cycle i.e. per cell, per TMGI or per TMGI group.

Proposal 5: A single level of SC-PTM specific DRX cycle is used e.g. by utilizing the existing long DRX cycle only.
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