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1 Introduction
RAN2 sent an LS to RAN1 [1], asking for feedback if there is any concern on the working assumption as below:
SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
RAN1 discussed the feasibility of this working assumption last meeting, with the outcome that RAN1 would further study and discuss the relationship between sidelink DRX and sensing before replying to RAN2. In this contribution, we provide some further investigations based on the agreements from RAN2, and indicate how to reply.
2 Discussions
Based on RAN2 agreement in RAN2#113-e:
For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
For data reception, RAN2 defines the behaviour for monitoring the SCI reception (i.e., PSCCH and 2nd SCI on PSSCH) during the SL active time for SL DRX. For data reception, the UE may skip monitoring of PSCCH and 2nd SCI on PSSCH during inactive time for SL DRX. Sensing aspect is not considered in this agreement.
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.
In order to reduce power consumption, DRX is configured to constrain the behavior of data reception. When DRX is configured to a RX UE, the relationship between DRX and resource allocation should be discussed. 
1) From the view of a TX UE: A RX UE is expected to receive data only during SL DRX active time. Obviously, SL DRX is a power efficiency solution for periodic data transmission between a TX UE and a RX UE. Then there would be a constraint for the selection window of a TX UE to make sure a RX UE can receive the data during SL DRX active time.
2) From the view of a RX UE: For data reception, RAN2 defines that a RX UE only monitors SCIs for data during the SL DRX active time, and may skip monitoring them during SL DRX inactive time. When there is an overlap between sensing windows/occasions and SL DRX inactive time, the available sensing results would be reduced, if there is no additional PSCCH monitoring during SL DRX inactive time, i.e., the reservation information is lost due to no sensing in SL DRX inactive time as shown in Figure 1. Then, there would be more SL transmission collision in a resource pool, and the reliability of SL transmission is decreased if DRX is configured for a given UE.
The transmitted data of the UE is intended to be delivered at its targeted RX UE(s), whilst the reception of data for the UE is dependent on its communicating TX UE. Thus, for a given UE, there is no timing relationship between its data transmissions and receptions, because its communicating peer(s) can be different with different traffic services. 
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Observation 1: For a UE, there is no timing relationship between its data transmissions and receptions, because its communicating peer(s) can be different with different traffic services.
Proposal 1: When DRX is configured for a given UE, its communicating TX UE should ensure that the transmitted data is delivered during SL DRX active time of the UE according to the DRX configuration.
Observation 2: Sensing and resource selection would be impacted for a UE with SL DRX configuration when there is an overlap between sensing windows/occasions and SL DRX inactive time.
In order to avoid an insufficient number of candidate single-slot resources available to be reported to higher layers, the sensing procedure should be enhancement when DRX is configured. There are two alternative solutions to solve the problem:
· Alt 1: When SL DRX is configured, sensing is limited to be within the SL DRX active time
In order to avoid skipping sensing due to SL DRX, one solution is to ensure that sensing window/occasions are confined within the SL DRX active time. This requires negotiation/coordination between a TX UE and RX UE(s). This means potentially frequent DRX re-configuration upon per traffic arrival, including both aperiodic for aperiodic traffic, which could also impact latency due to re-configurations. Thus, frequent SL DRX re-configurations to align sensing window/occasions and SL DRX active time for all UEs is not a reasonable approach.
· Alt 2:  When DRX parameter is configured, sensing is not limited within SL DRX active time.
Taking into account reliability as well as power consumption, from both TX and RX behaviors point of view, a UE can perform sensing-only for PSSCH transmission during SL DRX inactive time if some conditions are met, e.g. if there are a large number of slots which need to be sensed during SL DRX inactive time, or if the channel is too congested, which could result in very unreliable resource selection and higher chance of collision due to insufficient number of sensing slots due to DRX configuration.
Proposal 2: When SL DRX is configured, sensing is not limited to be within SL DRX active time.
In NR SL, HARQ-ACK feedback is supported to decrease the number of re-transmissions of one TB. As a result, HARQ-ACK reception is beneficial for power saving as well as resource usage efficiency. The time gap between a PSSCH and its PSFCH is fixed, thus the associated PSFCH reception slot associated with a PSSCH is deterministically known to a transmitting UE, and the additional power consumption for PSFCH reception is low (50 power units), especially when compared to always performing blind retransmission of PSSCH (300 power units). Thus, the associated PSFCH slot of a PSSCH should be received even in SL DRX OFF durations.
Observation 3: PSFCH reception in SL DRX inactive time is beneficial for power saving, as it reduces the need for re-transmissions.
Proposal 3:  Reply to RAN2 as follows:
· RAN1 confirms that SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account, if SL DRX is configured.
· Support PSCCH reception within the sensing during SL DRX inactive time.
· In addition, SL reception of PSCCH for sensing, and PSFCH, during the SL DRX inactive time should be considered.
3 Conclusions
Based on the discussion above, it is shown that sensing would be impacted if there is no PSCCH monitoring during DRX OFF state. PSFCH reception is beneficial for power saving and higher resource usage efficiency. Thus, the associated PSFCH slot of a PSSCH should be received even in SL DRX OFF durations. Following proposals were made:
Observation 1: For a UE, there is no timing relationship between its data transmissions and receptions, because its communicating peer(s) can be different with different traffic services.
Proposal 1: When DRX is configured for a given UE, its communicating TX UE should ensure that the transmitted data is delivered during SL DRX active time of the UE according to the DRX configuration.
Observation 2: Sensing and resource selection would be impacted for a UE with SL DRX configuration when there is an overlap between sensing windows/occasions and SL DRX inactive time.
Proposal 2: When SL DRX is configured, sensing is not limited to be within SL DRX active time.
Observation 3: PSFCH reception in SL DRX inactive time is beneficial for power saving, as it reduces the need for re-transmissions.
Proposal 3:  Reply to RAN2 as follows:
· RAN1 confirms that SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account, if SL DRX is configured.
· Support PSCCH reception within the sensing during SL DRX inactive time.
· In addition, SL reception of PSCCH for sensing, and PSFCH, during the SL DRX inactive time should be considered.
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