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1. Introduction

In RAN#86 meeting, a new work item on “New WID on NR sidelink enhancement” was approved [1], and updated in RAN#88 meeting [2]. The WI targets to study enhancement for power saving and reliability/latency on sidelink based on the functionalities specified in Rel-16. One objective is to study sidelink DRX for broadcast, groupcast and unicast mode. In RAN2#114e meeting, an email discussion [3] was triggered to discuss how R17 UE with SL DRX communicate with legacy R16 SL UEs. In this paper, backward compatible issue is discussed.
2. Discussion
2.1. Unicast
We start the discussion with the simple case. For unicast, SL UE will exchange capability information during unicast connection setup procedure. In the capability information, SL DRX capability is expected to be included at least for followed SL DRX configuration. Since R16 SL UE does not support SL DRX, which will be reflected in capability information, R17 SL UEs will then not use SL DRX to communicate with R16 SL UE. So there has no problem for unicast case. For the first several messages to establish unicast connection e.g. DCR/SMC etc. can follow solution of broadcast mode.
Observation 1: There has no backward compatible issue for unicast communication between R17 SL UE and R16 SL UE
2.2. Broadcast and Groupcast
For broadcast and groupcast mode, since it has no capability information exchange, and SL UE can hardly get knowledge of whether peer UE support SL DRX, there may exist backward compatible issue when R17 SL UE communicate with R16 SL UE. Basically two solutions are on the table according to the email discussion [3]
1) Tx profile
2) Separate resource pool
Tx profile solution was introduced in LTE V2X, which is used to indicate UE whenther to use R14 or R15 transmission format for SL data transmission, and the mapping relationship between V2X service types and Tx profile will be provided to the UE [4]. Similar solution can be reused to solve backward compatible issue between R17 SL UE and R16 SL UE. For example, Tx profile is to indicate UE whether to use SL DRX for SL communication, and V2X service types can be mapped to Tx profile. On the other hand, V2X service types is also mapped to Destination Layer-2 ID(s) for broadcast, Destination Layer-2 ID(s) for groupcast mode communication, and default Destination Layer-2 ID(s) for initial signalling to establish unicast connection, SL UE can based on all mapping relationship to determine which destination id does not need to use SL DRX and which destination id may use SL DRX for SL communication. However, how to map service type to Tx profile is out of the scope of RAN2 work, and could send LS to SA2 for further solution.
Proposal 1: Tx profile can be reused to indicate R17 Tx/Rx UE whether to use SL DRX for SL communication, and can be mapped to service types.

Proposal 2: Send LS to SA2 about RAN2 agreement for Tx profile, and ask SA2 for further solution
Separate resource pool solution is to split the resource pool into two types, one is for SL DRX enabled communication, and one is for SL DRX disabled communication. R16 SL UE will only be configured with SL DRX disabled resource pool for SL communication, and R17 SL UE will be configured with both types of resource pool. SL communication associated with SL DRX happens in SL DRX enabled pool, and SL communication without SL DRX happens in SL DRX disabled pool.
However, R17 SL UE anyway need to determine first which SL transmission is associated with SL DRX or not, e.g. by schemes similar to Tx profile, so as for pool selection. On the other hand, split resource pool reduces the resource utilization efficiency, which contradict with the goal of NR SL design, e.g. scheme like link adaptation, HARQ feedback based retransmission, power control etc. are all target to increase resource utilization efficiency. Split resource pool brings negative impact on this goal.

Observation 2: Separate resource pool for SL DRX still need R17 UE to determine which SL communication associated with SL DRX, and will reduces resource utilization efficiency.

3. Conclusion

This document discussed the backward compatible issues between R17 UE with SL DRX and R16 UE, and has following observations and proposals
Observation 1: There has no backward compatible issue for unicast communication between R17 SL UE and R16 SL UE
Proposal 1: Tx profile can be reused to indicate R17 Tx/Rx UE whether to use SL DRX for SL communication, and can be mapped to service types.

Proposal 2: Send LS to SA2 about RAN2 agreement for Tx profile, and ask SA2 for further solution
Observation 2: Separate resource pool for SL DRX still need R17 UE to determine which SL communication associated with SL DRX, and will reduces resource utilization efficiency.
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