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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was significant progress to further SL DRX design and the following agreements were made [1]:
	Agreements on TX-UE centric or RX-UE centric DRX configuration determination:
1: In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2: For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
2a: In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
2b: In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
3: In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may report the information received in signaling-1 (Rx->Tx) to the serving network.
4: In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
5: In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network

Agreements on DRX for SL GC and BC:
1:  WA: RAN2 assumes that the V2X layer of Rx UE passes the PC5 QoS parameters together with the corresponding destination layer-2 ID(s) for reception to the AS layer, as per TR 23.776 conclusion, and will further discuss SL DRX design based on this working assumption. RAN2 does not need to send LS to SA2 to clarify this issue.
2: For GC/BC, DRX cycle should take at least QoS requirement into consideration.
3: For GC/BC, DRX cycle(s) is configured per QoS profile. FFS on the need of down-select one DRX cycle from available DRX cycles for a specific L2 DST ID if UE has multiple QoS profiles for same DST L2 ID.
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.




In this contribution, we focus on the remaining open aspects on SL DRX design and present our view.
1. Discussion
Assistance information signaling exchange
Based on the agreements made in the last meeting, it is clear that NR SL DRX shall follow a TX-UE centric design, with the RX UE potentially providing some assistance information to the TX UE to assist in determining the SL DRX configuration. However, there are a few key questions that need to be addressed. Firstly, it needs to be discussed what are the contents of this signalling are. Even if we have agreed that a new PC5 RRC message shall be defined to carry this signaling, there seem to be different interpretations of what this assistance information contains. In our view, the key purpose of this information exchange is to take into account the SL traffic characteristics and increase the power saving gains to be had from the subsequent DRX configuration. Note that this is very similar to how the current assistance information framework works and can in fact served as a baseline for SL design. Specifically, at least two different options can be considered:
The RX UE can indicate the relevant QoS information for the service(s) it is interested in, which can include e.g. the periodicity and priority information of the associated SL traffic
Alternatively, the RX UE can include its preferred SL DRX configuration, i.e. the specific DRX related parameters based on its expected traffic pattern as well as ongoing SL traffic with other UEs
Since we have agreed to go with TX-UE centric case, option 2 above seems to make more sense since it gives more flexibility to the RX UE to indicate its preference for the SL DRX configuration based on its current traffic and its interest in receiving traffic for a given service. It also simplifies the overall procedure since the TX UE can use the indicated/preferred SL DRX configuration as a baseline directly when determining the actual configuration to be indicated subsequently. Finally, it also reduces the specification impact since we assume that the DRX parameters actually indicated can be up to UE implementation, i.e. the signaling can be defined as optional. Therefore, we prefer that option 2 is agreed as the baseline for the contents of the assistance information sent by the RX UE.
Proposal 1a:	RAN2 is proposed to agree that RX UE shall indicate its preferred SL DRX configuration as part of the assistance information to the TX UE.

If the above is agreed, we can discuss some detail on the contents of the RRC message. It should be noted that the current Uu UE assistance framework contains the drx-Preference IE, which is used by the UE to indicate it has a preference on DRX parameters for a given cell group over Uu. This seems ideally suited for adapting to sidelink DRX and can be leveraged to carry the assistance information from the RX UE to the TX UE. Therefore, we propose to use the contents of the drx-Preference IE as a baseline for the RX UE to provides its preference to the TX UE.
Proposal 1b:	The existing drx-Preference IE withing the UE Assistance Information framework shall be used as a baseline for indicating the preferred SL DRX configuration.


SL DRX configuration aspects
Another open question from the last meeting was on the usage of pre-configuration by the TX UE to generate and indicate the SL DRX configuration to the RX UE for the out of coverage case. In our view, considering that the RX UE shall indicate its preferred SL DRX configuration, that instead should serve as the baseline for the TX UE to generate the DRX configuration. In addition, pre-configuration has traditionally been used as a last resort when the UE has no other way of obtaining configuration and is generally not granular enough to be suited to every type of unicast link/traffic. So, it is preferrable to rely on the preferred SL DRX configuration from the RX UE to generate/derive the SL DRX configuration. On the other hand, given that it is the TX UE which has the most accurate information on the SL traffic and it is still unclear whether or not the RX UE shall always indicate the preference, it can be reasonable to rely on UE implementation to determine the SL DRX configuration to be used. Therefore, there is no need to specify the details of how this configuration is determined by the UE.
Proposal 2a:	For the OOC case, the TX UE can rely on preferred DRX configuration from the RX UE (if available) to derive the SL DRX configuration.
Proposal 2b:	How the TX UE derives the SL DRX configuration for the OOC case shall be left to UE implementation (i.e. no stage-3 specification impact).

For the case when the TX UE is in RRC_IDLE/RRC_INACTIVE, the situation is more complex since there is an interplay between how much control the network can exert on SL DRX operation and how much it can cater to the QoS of the sidelink traffic. We think that it ultimately depends on the contents of the assistance information and specifically the preferred SL DRX configuration indicated by the RX UE. It is quite likely that the indicated SL DRX configuration may be quite different from the one configured to the TX UE via SIB, so there can be a potential inconsistency regarding what the TX UE should rely on to generate the SL DRX configuration. Therefore, we propose to further discuss and specify TX UE behavior in either case.
Proposal 3:	When the TX UE is in RRC_IDLE/RRC_INACTIVE, how the UE generates the SL DRX configuration (i.e. rely on configuration provided in SIB or preferred configuration from RX UE) should be specified.

It also needs to be discussed what the TX/RX UE behaviour is subsequent to sending the SL DRX configuration to the RX UE. While it has been agreed that PC5-RRC Reconfiguration procedure is utilized to send the SL DRX configuration to be used for this direction over this link, the RX UE’s subsequent behaviour needs to be clarified. Of course, it also depends on whether the RX UE is currently in network coverage and whether it is in RRC_CONNECTED or RRC_IDLE/INACTIVE. However, the fundamental question is whether the RX UE is allowed to accept or reject the SL DRX configuration received from the TX UE (via RRCReconfigurationSidelink) and whether there is need for any additional signaling to provide further assistance information to the TX UE once the SL DRX configuration has been received. In our view, the latter can be considered as an optimization and may indeed be too complex to be considered worthwhile. However, as mentioned above, this ultimately depends on the contents of the assistance information itself.
 Proposal 4:	RAN2 is proposed to discuss if further signaling (e.g. assistance information) from RX UE shall be supported after it receives the SL DRX configuration to be applied by the TX UE.

Consideration for sensing operation
The impact of UE sensing behaviour on SL DRX operation is not yet fully clear. In the previous meetings, RAN2 defined the behaviour for monitoring the SCI reception with respect to data reception, but sensing aspect was not considered. While there is no clear guidance on the how the two interact, we think it is worthwhile to discuss and conclude on this aspect. Specifically, as discussed above, from a TX UE perspective, once the SL DRX configuration for a given unicast link has been determined, it needs to perform sensing for resource (re-)selection for SL data transmission in mode 2. In order to align the DRX cycle for the two UEs, TX UE needs to ensure that its selected resources fall within the determined DRX active time of the RX UE. At the same time, this sensing procedure for the TX UE does not necessarily impact the SL DRX active time for the RX UE. From the RX UE perspective, it can be assumed that the TX UE shall perform sensing and (re-)select resources for transmission such that they fall within the DRX active time. In this sense, the PSCCH sensing for data reception by the RX UE is decoupled from the TX UE sensing for resource (re-)selection. This in turn implies that the SL DRX configuration shall be determined before any SL data transmission/reception takes place over the link, during which time any sensing may need to be performed. It is also worth noting that generally speaking, the DRX configuration shall be applicable for a longer duration than sensing operation (which may happen much more frequently and on a shorter time scale). So, we think it is worthwhile to agree that the sensing procedure shall take into account the DRX configuration to be used over this link/direction by the TX UE.
Proposal 5:	The sensing for resource (re-)selection needed to be performed by the TX UE shall take into account the SL DRX configuration for this unicast link/direction.

SL DRX Command MAC CE
It was agreed previously in RAN2 that SL DRX Command MAC CE is introduced for SL DRX operation in unicast. However, the detailed UE behaviour considering the differences between Uu and SL operation still needs to be defined. In our view, the spirit of introducing SL DRX Command MAC CE should follow Uu, i.e. the TX UE can send the SL DRX Command MAC CE to the RX UE to denote that it does not plan on sending any more data and that the RX UE can consider it as an opportunity to stop monitoring PSCCH and go into DRX sleep. However, as opposed to the Uu case, the RX UE here might be involved in receiving SL data transmissions from multiple UEs. Therefore, immediately entering DRX sleep does not make much sense here if it is still expecting incoming data from other TX UEs. So, the SL DRX Command MAC CE can serve as an explicit indication to the RX UE that it does not need to monitor transmissions from this particular peer UE (until the start of the next DRX cycle). Of course, in case of receiving data from a single TX UE, the RX UE behaviour can be similar to Uu.
Proposal 6:	Upon reception of SL DRX Command MAC CE from peer UE, the RX UE shall not expect further data transmissions from that UE until the start of the next DRX cycle.
1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the open issues regarding SL DRX operation and makes the following observations and proposals:
Proposal 1a:	RAN2 is proposed to agree that RX UE shall indicate its preferred SL DRX configuration as part of the assistance information to the TX UE.
Proposal 1b:	The existing drx-Preference IE withing the UE Assistance Information framework shall be used as a baseline for indicating the preferred SL DRX configuration.
Proposal 2a:	For the OOC case, the TX UE can rely on preferred DRX configuration from the RX UE (if available) to derive the SL DRX configuration.
Proposal 2b:	How the TX UE derives the SL DRX configuration for the OOC case shall be left to UE implementation (i.e. no stage-3 specification impact).
Proposal 3:	When the TX UE is in RRC_IDLE/RRC_INACTIVE, how the UE generates the SL DRX configuration (i.e. rely on configuration provided in SIB or preferred configuration from RX UE) should be specified.
 Proposal 4:	RAN2 is proposed to discuss if further signaling (e.g. assistance information) from RX UE shall be supported after it receives the SL DRX configuration to be applied by the TX UE.
Proposal 5:	The sensing for resource (re-)selection needed to be performed by the TX UE shall take into account the SL DRX configuration for this unicast link/direction.
Proposal 6:	Upon reception of SL DRX Command MAC CE from peer UE, the RX UE shall not expect further data transmissions from that UE until the start of the next DRX cycle.
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