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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.
After three meeting discussion, there is still no agreement reached in RAN1 about the relationship between the SL DRX configuration and the sensing procedure. 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 data reception, RAN2 defines the behavior 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.
Based on RAN2 agreement in RAN2#114-e
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.
The RX UE determines the symbol/slot/subframe associated with the start of the DRX cycle using the configured sl-drx-Cycle, sl-drx-StartOffset.  FFS on details.
The RX UE starts the sl-drx-onDurationTimer after sl-drx-slotOffset from the beginning of the subframe.
The RX UE’s active time includes the time in which sl-drx-on-DurationTimer is running.
For unicast, the TX UE behaviors should be specified to keep aligned with the RX UE regarding the DRX Active time. FFS the specific Spec impacts needed at the TX side.
In the scope of Rel-17 NR-V2X WID, resource allocation enhancement for power saving is introduced. Power saving schemes, i.e., random resource selection, partial sensing and DRX configuration are suggested to be considered. Referring to the agreement of RAN2, DRX configuration is used for power saving from the perspective of data reception. From the perspective of data transmission, random resource selection and partial sensing for power saving are defined in RAN1. Insufficient sensing would degrade the PRR, compared to sufficient sensing, since the reservations from others cannot be excluded completely, and this could be worse for congested channel. So more sensing results are required to guarantee the PRR performance. There should be a tradeoff between power saving and reliability, which a power limited UE can consider QoS requirement of V2X service to determine sensing behaviors. For example, when SL DRX is configured, whether to support sensing during SL inactive time should be based on the satisfaction on QoS requirements of service. 
DRX configuration is used for power saving. Based on the agreement of RAN2#113, a UE with SL DRX configuration only perform SL data reception during SL active time, which means that the sensing results during SL active time is available at least. But there are divergent about whether a UE can perform sensing during SL inactive time. After three meetings discussion, the possible agreements could be as following:
· Alt 1 A UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time.
    -       FFS whether such reception is performed is subject to specification (including e.g. UE shall perform sensing during its SL DRX inactivity time), or is up to UE implementation
    -       FFS: Other details
· Alt 2 A UE cannot perform sensing out of the DRX active time
     -    FFS Other details
Based on the analysis above, when the sensing results within SL DRX active time is sufficient to satisfy the QoS requirement of SL service, the UE can transmit a SL packet without additional sensing during SL inactive time. When the sensing results within SL DRX active time are insufficient to meet the requirements of QoS, and UE can consider two possible actions, drop the packet or transmit the packet regardless of QoS. However, no matter which option is taken by UE, it will impact the system performance. Therefore, supporting Alt.1 above, performing sensing during inactive period of SL DRX, is a direction to enhance the communication quality.  
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1#105-e meeting, concerns about Alt.1 were raised. One point mentions that “Forcing the UE to do sensing during inactive time” is not necessary. A UE can disable SL DRX if an unsuitable performance loss is predicted. Other point refers to that the most significant part of power saving gain comes from UE being in deep sleep, whereas if the UE wakes up frequently for sensing, it might only be able to have light or micro sleep. However, the purpose to introduce SL DRX is power saving, the PQI (sidelink QoS requirement) should be also be satisfied. When SL DRX is configured, the transmissions on selected resources according to the sensing results constrained within inactive time will degrade the reliability under a certain traffic priority in some scenarios, since the selected resource may have been reserved by other UE’s SCI within its active time. To maintain the performance in these cases, a UE can do some additional sensing during the inactive time. Therefore, UE can do more sensing under the DRX mode as needed, which is reflected in Alt.1. Meanwhile, Alt.1 does not preclude not performing sensing during inactive time, and Alt.1 can achieve better tradeoff between power saving gain and performance according to specified conditions.
As the evaluation results on SL DRX in [2], it is observed the additional sensing within inactive time seems to introduce quite limited gain. However, the simulation settings may lead to a particular set of outcomes. It can be found that the traffic model, both periodic and aperiodic, happen to match the DRX cycle, which may result in all transmissions locate in active time coincidently. The P-UE can monitor PSCCH during the DRX ON duration to exclude the reservation from other UEs, given that the DRX cycle (100ms) configuration is the common divisor of the packet arrival interval for both periodic (100ms for V-UE and 500ms for P-UE) and aperiodic traffic (100ms + exp(100)ms), the P-UE would anyway, with high probability, detect those reservations during DRX ON. If the relationship between SL DRX cycle configuration and traffic model is more realistically un-matched, otherwise-undetected reservations will arise and the performance gain to sense during SL inactive time will be larger. 
From the discussion and analyzation above, we give the following proposal below:
Proposal 1:  Reply to RAN2 as follows:
· When a sensing UE has a SL DRX configuration, a UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time, at least according to specified conditions.
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. Following proposals were made:
Proposal 1:  Reply to RAN2 as follows:
· When a sensing UE has a SL DRX configuration, a UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time, at least according to specified conditions.
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