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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the network involvement for SL related DRX which includes 
1. The Uu DRX impact to support SL transmission；
2. The alignment between Uu DRX and SL DRX.
	9: 	In mode 1, when in RRC_CONNECTED, if DRX is configured, the MAC entity monitors the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX Active Time. MAC entity does not need to monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX in-active Time.



	3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE



Discussion
Uu DRX for SL grant monitoring
In RAN2 113bis-e, the Uu DRX impact to support SL has been discussed [1] but not concluded due to limited time. During this offline discussion, the most controversial issue is the impact on the SL HARQ related DRX timers, i.e. the RTT and Retransmission timers in Uu.
Firstly, whether the PUCCH configured or not can be a pre-condition for supporting the RTT timer and Retransmission timer need to be discussed. 
There is no definition in any spec that the NW will only schedule a SL retransmission when PUCCH is configured, therefore the retransmission timer is needed any way.
As for the RTT timer, it’s better to have a unified solution, i.e. also support the RTT timer when PUCCH is not configured and the values of the RTT timer for different cases (w/ or w/o PUCCH configured) can be different, which can be further discussed.
[bookmark: _Toc71205521]Retransmission timer in Uu DRX for SL grant reception is needed no matter PUCCH is configured or not.
Secondly, if the RTT timer and retransmission timer are supported for the case without PUCCH, the starting point of these two timers should be defined. 
The difference between SL and Uu is,
· For DL, the RTT timer is started after PUCCH, since there is no re-transmission scheduling expected before PUCCH from PHY perspective;
2>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
· For UL, the RTT timer is started after PUSCH, since there is no re-transmission scheduling expected before PUSCH from PHY perspective;
2>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission;


Figure 1 Scheduling restriction and DRX behaviour for DL and UL
For SL, if following the same principle, considering there is no re-transmission scheduling timing restriction in PHY spec, it may happen immediately after PDCCH. On the other hand, 
· If PUCCH is configured (no matter whether PSFCH is configured), it is more straightforward to wait after PUCCH to use the RTT re-transmission, as shown in the upper part of Figure 1.
· If PUCCH is not configured, considering there is no RAN1 restriction on re-transmission scheduling limitation, start RTT/Re-transmission timer after PDCCH or PSSCH or PSFCH (if configured) could be feasible, as shown in the second case of Figure 2. The core issue is a trade-off between power saving of the UE and additional restriction of the NW scheduling, i.e. if the UE starts the timer after earlier, the UE may be active for a longer duration and NW can be more flexible to schedule a re-transmission, on the contrary, if the UE starts the timer after later, the UE may be active for a shorter duration and there will be more restrictions on NW scheduling(only schedule re-transmission resource after PSFCH/PSSCH).


[bookmark: _Ref51834856]Figure 2 Scheduling restriction and DRX behaviour for SL (w/ and w/o PUCCH)
[bookmark: _Toc71548423]If PUCCH is configured, start SL RTT timer for the corresponding SL HARQ process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback.
[bookmark: _Toc71548424]RAN2 to discuss the start point of SL RTT timer for the corresponding SL HARQ process if PUCCH is not configured but PSFCH is configured, e.g., in the first symbol after the end of corresponding 1) PSFCH or 2) PSSCH.
[bookmark: _Toc71548425]If neither PUCCH nor PSFCH is configured, start SL RTT timer for the corresponding SL HARQ process in the first symbol after the corresponding PSSCH.
[bookmark: _Toc71548426]Start SL retransmission timer for the corresponding SL HARQ process upon the expiry of SL RTT timer, if retransmission is needed.
Alignment between Uu DRX and SL DRX
In RAN2 113bis-e, there is an offline discussion [2] on the alignment between Uu DRX and SL DRX, following conclusions are made during online discussion:
Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for unicast is supported. FFS on how alignment is achieved.
2:	Alignment of Uu DRX and SL DRX for groupcast and broadcast is supported. FFS on whether new mechanisms are needed.
3:	Alignment of Uu DRX and SL DRX for UE in RRC CONNECTED shall be a baseline.
4:	The alignment of Uu DRX and SL DRX of the same UE shall be considered.
There are some left issues not concluded due to limited time. One is who determines the alignment of Uu DRX and SL DRX. Since the alignment of Uu DRX and SL DRX of the same UE is agreed and the alignment for CONNECTED UE is concluded as a baseline, we can focus the alignment of the same CONNECTED UE scenario first.
There are two solutions on the table, whether NW or UE to achieve the alignment.
For GC/BC, the alignment can only be achieved by the gNB since both the Uu and SL DRX configuration are from NW.
For unicast, the Uu DRX is configured by NW, and considering who determines the SL DRX, the scenario can be further divided into the following cases:
	NW/UE determines the SL DRX
	Who achieves the alignment
	How to achieve to alignment

	NW
	NW
	Alignment can be achieved when configuring the SL and Uu DRX configuration

	UE
	NW
	UE reports SL DRX to gNB and gNB adjusts Uu DRX according to SL DRX

	
	UE
	UE adjust SL DRX based on Uu DRX



Therefore, the up to UE solution is only feasible in unicast and UE itself determine the SL DRX scenario. 
[bookmark: _Toc71205522]The up-to-NW solution is feasible for all the cases while up-to-UE solution is only feasible in unicast and UE itself determine the SL DRX scenario.
Now the comparison is between the up-to-NW solution and up-to-UE solution for the above scenario.
· For the up-to-NW solution, the procedure can be summarised as follows:


Figure 3 procedure of up-to-NW solution
· For the up-to-UE solution, the procedure can be summarised as follows:


Figure 4 procedure of up-to-UE solution
As we can see in Fig.3 and Fig.4, even though the up-to-UE solution can work, there will be more signalling exchange between the two UEs communicating with each other and between the UE and its serving gNB. 
[bookmark: _Toc71205523]Even though the up-to-UE solution can work in a specific scenario, it needs more signalling exchange.
[bookmark: _Toc71548427]For UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB.
Conclusion
We have the following observations:
Observation 1	Retransmission timer in Uu DRX for SL grant reception is needed no matter PUCCH is configured or not.
Observation 2	The up-to-NW solution is feasible for all the cases while up-to-UE solution is only feasible in unicast and UE itself determine the SL DRX scenario.
Observation 3	Even though the up-to-UE solution can work in a specific scenario, it needs more signalling exchange.

We have the following proposals:
Proposal 1	If PUCCH is configured, start SL RTT timer for the corresponding SL HARQ process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback.
Proposal 2	RAN2 to discuss the start point of SL RTT timer for the corresponding SL HARQ process if PUCCH is not configured but PSFCH is configurede.g., in the first symbol after the end of corresponding 1) PSFCH or 2) PSSCH.
Proposal 3	If neither PUCCH nor PSFCH is configured, start SL RTT timer for the corresponding SL HARQ process in the first symbol after the corresponding PSSCH.
Proposal 4	Start SL retransmission timer for the corresponding SL HARQ process upon the expiry of SL RTT timer, if retransmission is needed.
Proposal 5	For UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB.


[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] [bookmark: _Ref32829969]R2-2104473 [AT113bis-e][707]V2XSL Uu DRX impact to support SL
[2]  R2-2104472	Summary of [706]
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