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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the network involvement for SL related DRX.
R2-2008772 (OPPO) – Proposal 8
Proposal 8	For RRC_CONNECTED Rx-UE, Rx-UE would report the received PC5-DRX parameter to network, for network to decide on the coordination between PC5-DRX and Uu-DRX.
R2-2008988 (Intel) – Proposal 2
Proposal 2:	The UE can indicate its preferred SL DRX configuration/parameters to the gNB, either using Sidelink UE Information or UE Assistance Information procedure.
[Apple]: What does “the received PC5-DRX parameter” mean? [OPPO]: For unicast, it was assumed TX UE sends DRX pattern information to RX UE, but agree it was not concluded. [InterDigital]: Regardless of who decides DRX pattern, think some kind of reporting from the UE would be needed. [Huawei]: First we should decide who will decide DRX pattern. [Lenovo]: Agree with both InterDigital and Huawei.  
Discussion
For SL-DRX
As discussed in [1], it is preferred to rely on pre-configuration / SIB for broadcast and groupcast, therefore, there is no much further impact to network, other than broadcasting DRX parameter using SIB.
[bookmark: _Toc61348422]For broadcast and groupcast, the only signalling exchange between UE and network is the DRX parameter broadcasting using SIB.
While for unicast, the dedicated configuration is to be utilized. Regardless of whether TX-centric or RX-centric approach is adopted, there is 
· One UE (or the network behind) to decide on the SL DRX configuration, e.g., UE-A in the figure below; and
· The other UE (or the network behind) to follow the SL DRX configuration, e.g., UE-B in the figure below;
So in the following figure, it can be seen that


Figure 1 DRX configuration and coordination between Uu/SL-DRX
· For UE-A (controlling UE), the serving network is the one sending out SL-DRX, so the coordination between SL-DRX and Uu-DRX is up to network implementation;
· For UE-B (controlled UE), for the serving network to coordinate between SL-DRX and Uu-DRX, the SL-DRX needs to be sent to the network by UE-B.
[bookmark: _Toc61348423]For the UE deciding on the SL-DRX, its serving network can coordinate between SL-DRX and Uu-DRX by implementation.
Proposal 1 [bookmark: _Toc61348426]For the UE whose SL-DRX is decided by the peer UE, it reports the received SL-DRX to network for network to decide Uu-DRX in a coordinated manner.
On the other hand, it is not preferred to let one UE to decide on the DRX parameter by its own:
· For TX-centric approach, it is not preferred to let Tx-UE (or the network behind) to decide by its own, since the power saving gain is mainly at Rx-UE side, which should have a chance to express its preference on the resources from power efficiency perspective.
· For RX-centric approach, it is not preferred to let Rx-UE to decide by its own either, since the TX resources and traffic pattern information is under control by Tx-UE.
Furthermore, 
· If UE-A is in RRC_CONNECTED state, the preference is to be sent to the serving network, for it to decide on the proper DRX configuration;
· Or if UE-A in RRC_INACTIVE/IDLE state which is to receive paging message, the Uu DRX coordination can be implemented by UE-A implementation, i.e., to coordinate with the Uu paging occasion, when deciding on SL-DRX configuration;
Considering this, there should be one chance to let the controlled UE to express its preference to the controlling UE, for the controlling UE to make a compatible decision on the DRX parameter


Figure 2 DRX configuration and coordination between Uu/SL-DRX (w/ preference from UE-B)
Proposal 2 [bookmark: _Toc61348427]For the UE whose SL-DRX is decided by the peer UE, it sends the SL-DRX preference information to the peer UE, and the peer UE(if in RRC_CONNECTED state) forward the SL-DRX preference information to its serving network.
For Uu-DRX
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;
· For UL, the RTT timer is started after PUSCH, since there is no re-transmission scheduling expected before PUSCH from PHY perspective;


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, it is more straightforward to wait after PUCCH to use the RTT re-transmission, as shown in the lower 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
[image: ]
· But then 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: _Toc61348424]The latency between PSSCH and PSFCH is not constant.
[bookmark: _Toc61348425]PSFCH/PUCCH may not always be configured
Proposal 3 [bookmark: _Toc61348428]Introduce DL DRX for SL scheduling mode-1, FFS on the different behaviour for RTT timer and retransmission timer w/ and w/o PSFCH/PUCCH being configured.

Conclusion
We have the following observations:
Observation 1	For broadcast and groupcast, the only signalling exchange between UE and network is the DRX parameter broadcasting using SIB.
Observation 2	For the UE deciding on the SL-DRX, its serving network can coordinate between SL-DRX and Uu-DRX by implementation.
Observation 3	The latency between PSSCH and PSFCH is not constant.
Observation 4	PSFCH/PUCCH may not always be configured

We have the following proposals:
Proposal 1	For the UE whose SL-DRX is decided by the peer UE, it reports the received SL-DRX to network for network to decide Uu-DRX in a coordinated manner.
Proposal 2	For the UE whose SL-DRX is decided by the peer UE, it sends the SL-DRX preference information to the peer UE, and the peer UE(if in RRC_CONNECTED state) forward the SL-DRX preference information to its serving network.
Proposal 3	Introduce DL DRX for SL scheduling mode-1, FFS on the different behaviour for RTT timer and retransmission timer w/ and w/o PSFCH/PUCCH being configured.
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