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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#113-e meeting, some issues about SL DRX for groupcast/broadcast were discussed with the following agreements:
Agreements on high-level principles for SL DRX
· For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
· At least, on-duration timer is supported for SL groupcast. FFS for the need and detailed condition when inactivity timer is supported.
· HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
· At least, on-duration timer is supported for SL broadcast.
· Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
· SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).

Agreements on granularity of SL DRX operation for groupcast/broadcast
· RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
· RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.
· Timer-based SL DRX is also applied to SL groupcast/broadcast.
According to the above agreements and FFSs, the following issues are further discussed in this contribution for sidelink groupcast/broadcast:
· Issue 1: What is the granularity of DRX operation for sidelink groupcast/broadcast？
· Issue 2: How to acquire the DRX configuration for Tx and Rx UE?
· Issue 3: How to maintain the DRX timers for sidelink groupcast/broadcast?
· Issue 4: Whether the DRX Command MAC CE is needed for sidelink groupcast/broadcast?
Discussion
Granularity of DRX operation for groupcast/broadcast
In the last meeting, a FFS about further study/discuss on how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration was posted. Hence, in the following, we will analyze which DRX granularity should be adopted for sidelink groupcast/broadcast, based on L2 destination or based on PQI? 
Regarding to the L2 destination ID, it consists of 24 bit. The most significant 16 bit is contained in the MAC subheader for SL-SCH and the remaining bit is contained in SCI. The detailed L2 destination ID allocation rule is described in [1], which is listed below:

	For SL groupcast:
For groupcast mode of V2X communication over PC5 reference point, the V2X application layer may provide group identifier information. When the group identifier information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID. When the group identifier information is not provided by the V2X application layer, the UE determines the destination Layer-2 ID based on configuration of the mapping between V2X service type and Layer-2 ID, as specified in clause 5.1.2.1.

For SL broadcast:
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]For broadcast mode of V2X communication over PC5 reference point, the UE is configured with the destination Layer-2 ID(s) to be used for V2X services. The destination Layer-2 ID for a V2X communication is selected based on the configuration as described in clause 5.1.2.1.



Based on the above description, it is obvious that the L2 destination ID is related to the group identifier (for SL groupcast) or V2X services (for SL groupcast if group identifier is not provided and SL broadcast). In addition, the L2 destination ID(s) for one service should be changed frequently for security. The essence of using L2 destination ID as the DRX granularity for SL broadcast/groupcast is to allocate DRX based on the V2X service. In order to achieve this, the upper layer should indicate the linkage amongst the different L2 destination IDs based the association between V2X service and L2 destination ID(s) assigned in upper layer.  
But in RAN2#113-e meeting, it has been agreed that:
	RAN2 reply AS layer can determine DRX parameters and no additional input from V2X layer other than the currently available QoS is needed.


It is obvious using the L2 destination ID as DRX granularity is contradict with the RAN2#113-e meeting agreement. In addition, it may introduce too many set of DRX configurations since UE may be interested in many V2X broadcast/groupcast services, which may impact the power saving performance.
On the contrary, if the DRX granularity is based on PQI, the DRX parameters can be totally determine in AS layer and no SA2 input is needed. In order to reduce the number of DRX configurations, one set of DRX configurations can be used for one PQI list which with similar latency requirement. Hence, the DRX granularity based on PQI list is slightly preferred.
[bookmark: _Ref68076637]Proposal 1: For SL groupcast/broadcast, SL DRX can be configured based on each PQI list.
How to acquire the SL DRX configuration for Tx and Rx UE
In principle, the mapping between SL DRX configuration and PQI list can be obtained through the below two methods: network configuration or pre-configuration. The former requires Tx UE and Rx UE are both in-coverage. There are no relatively strict requirements for the latter. Considering the scenario of one UE is in-coverage and the other is out-of-coverage is common, and the alignment between Tx UE and Rx UE is still needed. For simplicity, the mapping between the SL DRX configuration and PQI list can be preconfigured for both Tx and Rx UE.
In case of the mapping between SL DRX configuration and PQI list is configured to Rx UE, According to section 6.1.3.2.1.2 of TS 24.587[2], it describes that for NR V2X broadcast, the V2X layer will notice the QoS related information to AS layer as below:
iv)	pass the following parameters to the lower layers:
-	the PQFI;
-	the PC5 QoS parameters; and
-	the source layer-2 ID and the destination layer-2 ID;

For NR V2X groupcast, the same mechanism is used. In short, when the RX UE is interesting on the SL groupcast/broadcast service, it can directly use the corresponding PQI to determine the DRX configuration need to be used.
[bookmark: _Ref68076640]Proposal 2: For SL groupcast/broadcast, the mapping between the SL DRX configuration and PQI list can be preconfigured for both Tx and Rx UE.
Timer maintenance of DRX for sidelink groupcast/broadcast 
[bookmark: _Ref53584373]For sidelink groupcast/broadcast, onduration timer had already been agreed to be introduced. In addition, since short DRX cycle is not supported, drx-ShortCycleTimer does not need to be introduced. But there is no conclusion on the other timers. In the following, we will discuss them one by one:
drx-onDurationTimer
Regarding to the drx-onDurationTimer, it has been agreed to be introduced for sidelink broadcast and groupcast. Hence the only remaining issue is how to maintain it. Since it only refers to the onduration period of each DRX pattern. Hence its maintenance should be same as Uu.
[bookmark: _Ref65686329]Proposal 3: For sidelink broadcast and groupcast, the maintenance of drx-ondurationtimer should be same as Uu.

drx-InactivityTimer
Regarding to drx-InactivityTimer for groupcast and broadcast, there are two options:
· Option 1: drx-InactivityTimer is not introduced;
· Option 2: drx-InactivityTimer is introduced.
For sidelink groupcast, similar as Uu, HARQ feedback can be used and group ID (L2 destination ID) can be further referred, drx-inactivity timer needs to be introduced and its maintenance should be same as Uu.
[bookmark: _Ref65686332]Proposal 4: For sidelink groupcast, drx-inactivity timer needs to be introduced and its maintenance should be same as Uu.
For sidelink broadcast, it is best-effort. There is no guarantee that every Rx UE can receive every packet. Further, some Rx UEs may start to receive in middle of DRX active time, some SL packets will be missed. Hence, there may be misunderstanding on the active time between Tx and Rx UE due to drx-inactivity timer. The main motivation of Option 1 is to avoid this misunderstanding. Hence, Option 1 is slightly preferred. 
[bookmark: _Ref67327504]Proposal 5: For sidelink broadcast, drx-inactivity timer is not needed.

Drx-HARQ-RTT-Timer/ drx-RetransmissionTimer
For sidelink groupcast:
· If sidelink HARQ FB is disabled, drx-HARQ-RTT timer is not needed. How to start the drx-RetransmissionTimer should be further discussed, one possible method is to start the drx-retransmissionTimer upon sending/receiving the SCI.
· If sidelink HARQ FB is enabled, drx-HARQ-RTT timer is needed. Regarding to the drx-RetransmissionTimer, it can be started upon drx-HARQ-RTT timer expiry. Considering there will be multi-Tx UEs and Rx UEs involved, we can’t directly reuse related procedure as SL unicast. For sidelink groupcast, we prefer to introduce the drx-HARQ-RTT-Timer and drx-Retransmission Timer when sidelink HARQ FB is enabled, and the detail maintenance can be further discussed in RAN2.
[bookmark: _Ref65686335]Proposal 6: For sidelink groupcast, when sidelink HARQ FB is enabled, the drx-HARQ-RTT-Timer and drx-RetransmissionTimer should be introduced and the detailed maintenance can be left to further discussion. 
For sidelink broadcast, there is no HARQ feedback, there is no need to maintain the HARQ related timer. 
[bookmark: _Ref65686333]Proposal 7: For sidelink broadcast, there is no need to introduce the drx-HARQ-RTT-Timer and drx-RetransmissionTimer.

DRX Command MAC CE for sidelink groupcast/broadcast
For Uu DRX, The main function of DRX command MAC CE is to perform DRX cycle switching. But for SL broadcast/groupcast, although multiple sets of DRX configuration may be used, but which DRX configuration(s) are used depends on the PQI of the service, there is no need to use DRX MAC CE to switch the DRX cycle. In addition, for SL unicast, some companies suggest DRX MAC CE can be used for forcing the Rx UE to enter DRX inactive time. But for SL broadcast/groupcast, there may be multiple Tx UEs, one Tx UE should not let the Rx UE to enter DRX inactive time since the other Tx UEs may still have data transmission requirement. Based on the above analysis, SL DRX MAC CE does not need to be introduced for SL broadcast/groupcast.
[bookmark: _Ref58504870]Proposal 8: For sidelink groupcast/broadcast, SL DRX Command MAC CE is not introduced in Rel-17.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For SL groupcast/broadcast, SL DRX can be configured based on each PQI list.
Proposal 2: For SL groupcast/broadcast, the mapping between the SL DRX configuration and PQI list can be preconfigured for both Tx and Rx UE.
Proposal 3: For sidelink broadcast and groupcast, the maintenance of drx-ondurationtimer should be same as Uu.
Proposal 4: For sidelink groupcast, drx-inactivity timer needs to be introduced and its maintenance should be same as Uu.
Proposal 5: For sidelink broadcast, drx-inactivity timer is not needed.
Proposal 6: For sidelink groupcast, when sidelink HARQ FB is enabled, the drx-HARQ-RTT-Timer and drx-RetransmissionTimer should be introduced and the detailed maintenance can be left to further discussion.
Proposal 7: For sidelink broadcast, there is no need to introduce the drx-HARQ-RTT-Timer and drx-RetransmissionTimer.
Proposal 8: For sidelink groupcast/broadcast, SL DRX Command MAC CE is not introduced in Rel-17.
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