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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the network involvement for SL related 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.
Discussion
As discussed in R16, the Uu-DRX for sidelink grant has to be introduced in R17.
NOTE 1:	If Sidelink resource allocation mode 1 is configured by RRC, a DRX functionality is not configured.
It is straightforward to follow the behaviour for Uu as much as possible.
In R2-2005720, the following recommendations have been made
Recommendation 3A: As in LTE DRX, if DRX is configured, the MAC entity may monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI.
Recommendation 3B: RAN2 is requested to further discuss whether drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL with the following definitions can be configured and drx-RetransmissionTimerSL is included in the Active Time.
Recommendation 3C: drx-RetransmissionTimerSL is included in the Active Time, if it is agreed.
Recommendation 3D: If drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are agreed, when to start/stop drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are specified and the above procedural texts can be considered as baseline for CR (noting that detailed wording for CR implementation can be further discussed)
Recommendation 3E: If drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are agreed, drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are added to ASN.1. (noting that detailed ASN.1 issues can be further discussed and led by RRC rapporteur)
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 4 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 4.
· If PUCCH is not configured, but if PSFCH is configured, considering the latency between PSSCH and PSFCH is not constant, and since RAN1 has agreed on the PSFCH-to-PSSCH latency as a constant value, it seems to start RTT timer since PSFCH is reasonable.
[image: ]
· But when neither PUCCH nor PSFCH is not configured, start RTT/Re-transmission timer after PSSCH could be feasible especially considering there is no RAN1 restriction on re-transmission scheduling limitation, as shown in the upper part of Figure 4.



[bookmark: _Ref51834856]Figure 5 Scheduling restriction and DRX behaviour for SL (w/ and w/o PSFCH/PUCCH)
So that the FFS point would be how to define the RTT and re-transmission timer.
[bookmark: _Toc68081780]The latency between PSSCH and PSFCH is not constant.
[bookmark: _Toc68081781]PSFCH/PUCCH may not always be configured
Proposal 1 [bookmark: _Toc68249703]Introduce RTT timer and retransmission timer for mode-1 SL scheduling.
Proposal 2 [bookmark: _Toc68249704]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 3 [bookmark: _Toc68249705]If PUCCH is not configured but PSFCH is configured, start SL RTT timer for the corresponding SL HARQ process in the first symbol after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
Proposal 4 [bookmark: _Toc68249706]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 transmission.
Proposal 5 [bookmark: _Toc68249707]Start SL retransmission timer for the corresponding SL HARQ process upon the expiry of SL RTT timer, if retransmission is needed.
Conclusion
We have the following observations:
Observation 1	The latency between PSSCH and PSFCH is not constant.
Observation 2	PSFCH/PUCCH may not always be configured

We have the following proposals:
Proposal 1	Introduce RTT timer and retransmission timer for mode-1 SL scheduling.
Proposal 2	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 3	If PUCCH is not configured but PSFCH is configured, start SL RTT timer for the corresponding SL HARQ process in the first symbol after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
Proposal 4	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 transmission.
Proposal 5	Start SL retransmission timer for the corresponding SL HARQ process upon the expiry of SL RTT timer, if retransmission is needed.
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