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[bookmark: _Ref35586532]Introduction
For SL BC/GC, whether and which SL DRX configuration will be used is determined by Tx UE itself. If the Tx UE is in RRC_CONNECTED state and the gNB does not know whether and which SL DRX configuration is used by it, it is hard for the gNB to perform sidelink scheduling or resource pool configuration for this UE. 
In this contribution, we will discuss this issue and propose that UE should report SL DRX configuration for GC/BC to network.
Discussion
Why SL DRX configuration for GC/BC should be reported to gNB?
The compatible issues were initially discussed in RAN2#115-e meeting, and the following agreements were reached:
Agreement in RAN2#115-e:
1: 	For GC/BC, TX profile is introduced in Rel-17 for sidelink enhancement. FFS whether a TX profile identifies a Release, or one or more sidelink feature groups.
2:	RAN2 understand a service type can be mapped to a TX profile, i.e. V2X and ProSe. 
3:	A TX profile is indicated from upper layer to AS layer. FFS whether a TX profile needs to be provided with service type information or L2 id.
4:	For GC/BC, a Rel-17 TX UE shall only assume SL DRX for the RX UEs when the associated TX profile corresponding to support of SL DRX. FFS whether a TX profile needs to be provided with service type information or L2 id.
5:	For GC/BC only communication, a Rel-17 RX UE determines SL DRX is used if all service types/L2 ids of interest have an associated TX profile corresponding to support of SL DRX. A Rel-17 RX UE enables SL DRX operation for a service type/L2 id with the associated TX profile.
6:	For UC, for SL transmissions after PC5-RRC connection is established, no backward compatibility issue of SL DRX is assumed, i.e. backward compatibility is handled based on PC5-RRC UE capability signalling.
7:	Send an LS to SA2 to inform them of the RAN2 agreements related to TX profile.
Although there is no final conclusion on the detailed Tx profile design, but it is obvious that in order to solve the compatible issue, Rel-17 Tx UE supporting SL DRX may not use SL DRX for SL GC/BC if there is Rel-16 Rx UE(s). 
[bookmark: _Ref85543469]Observation 1: Rel-17 Tx UE supporting SL DRX may not use SL DRX for GC/BC due to compatible issue, e.g., there is Rel-16 Rx UE.

If the Rel-17 Tx UE can use the SL DRX for GC/BC according to the Tx profile, it should further discuss how to determine the SL DRX configuration to be used for SL GC/BC. Regarding to this issue, the following agreements have been reached in the last RAN2 meetings:
Agreement in RAN2#113-e:
3:	For broadcast/groupcast, for in-coverage case, for RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB. FFS on whether dedicated-RRC is also used.
Agreement in RAN2#115-e:
Agreements on SL DRX configuration for GC/BC:
1: 	For SL BC and GC, for in-coverage case, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from 1) SIB which is delivered via dedicated RRC signalling as in legacy, and from 2) from dedicated RRC signalling during handover, i.e., in an RRCReconfiguration message including reconfigurationWithSyn. Otherwise, RRC_CONNECTED TX-UE/RX-UE does not expect DRX configuration from dedicated RRC signalling.
Based on the above agreements, it can be deduced that if the Tx UE is in RRC_CONNECTED state, the Tx UE should determine the SL DRX configuration for GC/BC by itself based on the SIB configuration. 
[bookmark: _Ref85543472]Observation 2: If Rel-17 Tx UE supporting SL DRX is allowed to use SL DRX for GC/BC according to the Tx profile, it should determine the SL DRX by itself based on the SIB configuration. 

And then, we will discuss how the Rel-17 Tx UE determines the SL DRX configuration for SL GC/BC. Regarding to this, the following agreements have been reached in RAN2#115-e meeting:
Agreement in RAN2#115:
2:	For BC/GC, the on-duration timer length and inactivity timer length (only for GC) are configured per QoS profile.

2:	In groupcast, the RX UE maintains a separate inactivity timer for each L2 Destination ID.
[bookmark: _Ref85543475]According to the above agreement, if Rel-17 Tx UE supporting SL DRX is allowed to use SL DRX for GC/BC according to the Tx profile, at least down-selection of inactivity timer is needed. 
Observation 3: If Rel-17 Tx UE supporting SL DRX is allowed to use SL DRX for GC/BC according to the Tx profile, down-selection of at least of partial of the SL DRX parameters based on SIB configuration (e.g., inactivity timer) should be performed by Tx UE.

Based on the above Observation 1, Observation 2 and Observation 3, it is obvious that for Rel-17 RRC_CONNECTED Tx UE, since whether and which SL DRX configuration will be used is totally determined by Tx UE itself and the final SL DRX configuration will be used may be different from the SIB configuration due to down-selection. Hence, it is hard for the gNB to perform sidelink scheduling if mode 1 is used by the Tx UE or configuring mode 2 resource pool configuration if mode 2 is used by the Tx UE. In order to solve this issue, the Rel-17 Tx UE in RRC_CONNECTED state should report its SL DRX configuration of SL GC/BC to network.
[bookmark: _Ref85543507]Proposal 1: Rel-17 Tx UE in RRC_CONNECTED state should report its SL DRX configuration of SL GC/BC to network.
How to perform the SL DRX configuration reporting?
How to report the SL DRX configuration depends on how to configure the SL DRX parameters  in SIB and how the Tx UE performs down-selection for SL DRX parameters.
Regarding to the SL DRX parameter configuration, the corresponding agreements were as below:
Agreement in RAN2#113bis:
1: 	The following parameters are supported as part of the SL DRX configuration for all cast types: sl-drx-StartOffset, sl-drx-Cycle, sl-drx-onDurationTimer, and sl-drx-SlotOffset.
Agreement in RAN2#114-e:
4:	For GC/BC, DRX cycle is configured per QoS profile.
5a:	For GC/BC, RAN2 understands that sl-drx-startoffset does not take QoS requirement into consideration.
5b:	For GC/BC, For GC/BC, sl-drx-startoffset is set based on DST L2 ID.

Agreement in RAN2#115:
1: 	For SL BC and GC, for in-coverage case, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from 1) SIB which is delivered via dedicated RRC signalling as in legacy, and from 2) from dedicated RRC signalling during handover, i.e., in an RRCReconfiguration message including reconfigurationWithSyn. Otherwise, RRC_CONNECTED TX-UE/RX-UE does not expect DRX configuration from dedicated RRC signalling.
2:	For BC/GC, the on-duration timer length and inactivity timer length (only for GC) are configured per QoS profile.
3:	For GC, do not pursue per-QoS or per-L2-ID configuration for RTT timer length and retransmission timer length.
4:	For BC/GC, default DRX configuration(s) can be used for QoS profile(s) which cannot be mapped into DRX configuration configured for the dedicated QoS profile(s).

Regarding to the down-selection, during the post email discussion [1], the discussion results are as below:
· Regarding to the DRX cycle, 11 companies support down-selection and 7 companies reject down-selection.
· Regarding to on-duration timer, 9 companies support down-selection and 9 companies reject down-selection
· Regarding to inactivity timer, down-selection is already agreed in RAN2#115-e meeting, and 17 companies support to select the inactivity timer whose inactivity timer length is the largest as the selected inactivity timer.
· For GC, down-selection of the length of the HARQ RTT timer and retransmission is unnecessary since it was agreed in RAN2#11-e that RTT and retransmission timer are not configured based on QoS.

The above agreements on SL DRX configuration and the email discussion results can be summarized in the following table:
             
Table-1   SL DRX configuration for GC/BC and final granularity determined by UE
	SL DRX parameters
	Configuration in SIB
	Final granularity determined by Tx UE

	DRX cycle
	Configured per QoS profile
	FFS

	sl-drx-StartOffset
	FFS
	Per L2 ID

	sl-drx-SlotOffset
	FFS
	FFS

	On duration timer
	Configured per QoS profile
	FFS

	Inactivity timer
	Configured per QoS profile
	Per L2 ID

	HARQ RTT timer
	FFS
(do not pursue per-QoS or per-L2-ID configuration)
	Per UE

	HARQ Retx timer
	FFS
(do not pursue per-QoS or per-L2-ID configuration)
	Per UE



Based on the above table, it is observed:
[bookmark: _Ref85543498]Observation 4: For SL GC/BC, the granularity of sl-drx-StartOffset and inactivity timer is per L2 ID, the granularity of HARQ RTT/retransmission timer is per UE, and the granularity of on duration timer, sl-drx-SlotOffset and DRX cycle are still FFS.

For Rel-17 RRC_CONNECTED Tx UE, considering the sidelink scheduling is based on the BSR of each L2 destination ID, hence, the most direct method is to define the granularity of on duration timer and DRX cycle to be L2 destination in order to facilitate the scheduling. If this can be agreed, when the Tx UE reports the sidelink DRX configuration of GC/BC to network, it can simply reports the SL DRX configuration for each L2 destination ID. 

[bookmark: _Ref85543521]Proposal 2: Down-selection of the DRX cycle, on duration timer and sl-drx-SlotOffset based on L2 destination ID should be supported.

In addition, which message to covey the SL DRX configuration reporting for GC/BC can be further discussed. In our understanding, either the sidelinkUEInformation or new RRC message can be used. In order to reduce the specification effort, sidelinkUEInformation is slightly preferred.
[bookmark: _Ref77348404]Proposal 3: For Rel-17 Tx UE using SL GC/BC, it can notify which L2 destination ID will use SL DRX and the detailed sidelink DRX configuration to gNB via sidelinkUEInformation.
Conclusion
According to the analysis in section 2, it is observed:
Observation 1: Rel-17 Tx UE supporting SL DRX may not use SL DRX for GC/BC due to compatible issue, e.g., there is Rel-16 Rx UE.
Observation 2: If Rel-17 Tx UE supporting SL DRX is allowed to use SL DRX for GC/BC according to the Tx profile, it should determine the SL DRX by itself based on the SIB configuration.
Observation 3: If Rel-17 Tx UE supporting SL DRX is allowed to use SL DRX for GC/BC according to the Tx profile, down-selection of at least of partial of the SL DRX parameters based on SIB configuration (e.g., inactivity timer) should be performed by Tx UE.
Based on the above observations, in order to let network aware whether and which SL DRX configuration is used for GC/BC for Tx UE, it is proposed:
Proposal 1: Rel-17 Tx UE in RRC_CONNECTED state should report its SL DRX configuration of SL GC/BC to network.

Observation 4: For SL GC/BC, the granularity of sl-drx-StartOffset and inactivity timer is per L2 ID, the granularity of HARQ RTT/retransmission timer is per UE, and the granularity of on duration timer, sl-drx-SlotOffset and DRX cycle are still FFS.
Based on observation 4, regarding to how to perform the SL DRX configuration reporting of SL GC/GC, it is proposed:
Proposal 2: Down-selection of the DRX cycle, on duration timer and sl-drx-SlotOffset based on L2 destination ID should be supported.
Proposal 3: For Rel-17 Tx UE using SL GC/BC, it can notify which L2 destination ID will use SL DRX and the detailed sidelink DRX configuration to gNB via sidelinkUEInformation.
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