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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In RAN2#116-e meeting, there was some discussion on the interaction between MAC and PHY layer with regard to candidate resource selection and SL DRX and RAN2 made the following agreements:
Agreements on candidate resource selection and HARQ RTT: 
1:	TX UE shall select initial transmission resource only in the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer). Further details of active time can be considered later. FFS on spec impact.
2:	If RAN 2 agrees that TX UE shall select initial transmission resource only in the RX UE’s active time, it is applied for all cast types.
3:	For each SL grant, the grant is used if it is in active time of at least one destination; otherwise the grant is skipped.
4:	Regardless whether HARQ feedback is enabled or disabled, the HARQ RTT timer can be derived based on the resource assignment information for retransmission of the same TB in the SCI if the resource assignment information for retransmission of the same TB is present.
5:	When HARQ feedback is disabled, either zero value or non-zero value can be configured for the HARQ RTT timer if the resource assignment information is not present. FFS on details of configuration.
6:	Always set the value of the retransmission timer to be a configured value regardless how the UE sets the HARQ RTT timer.
7:	MAC indicates the active time information to PHY.
8:	It is up to RAN1 to select an option.
9:	We will send LS to inform RAN1 of the related agreements from this offline discussion [706]


Subsequently, in RAN2#116bis-e meeting, while it was briefly discussed how MAC/PHY layer interaction in terms of indication of SL DRX active time works, there was no further progress made in this regard. In this contribution, we seek to outline some potential issue with respect to RAN1 discussion outcome and present our view.
1. Discussion
During RAN1#107 meeting, RAN1 discussed the candidate resource selection procedure considering the SL DRX information from the upper layers and made the following agreements [1]:
	Agreement
· When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
· When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
· Option 1: PHY layer selects and reports candidate resources only within the indicated active time of the RX UE
· Option 2: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE
· FFS: Details on when the number of subsets of candidate resource is less than the threshold
· FFS: The subset of candidate resource outside of the active time should consider each inactive time period
· FFS: UE selection of resource selection window to overlap with indicated RX UE active time
· FFS: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE



Subsequently, in RAN1#107bis-e meeting, there was not further discussion and RAN1 agreed that no further optimizations shall be made in Rel-17:
	Agreement
Whether UE performs SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is enabled/disabled by (pre-)configuration per resource pool when partial sensing is configured in the UE by a higher layer.
· When it is enabled,
· When UE performs periodic-based partial sensing for a given Preserve, UE monitors only the default periodic sensing occasion.
· When UE performs contiguous partial sensing, UE monitors a minimum of M slots for CPS.
· Note, when it is disabled, the UE is not required to perform SL reception of PSCCH and RSRP measurement in SL DRX inactive time.
· Note: no further optimization on the resource (re)selection procedure with regard to SL DRX operation is specified in Rel.17.
· FFS the case when full sensing is configured in the UE by a higher layer




In light of the above agreements, we need to analyse potential scenarios where AS layer may not be able to perform resource selection during the active time of the RX UE (as per the agreement above). The above set of agreements from RAN1/RAN2 essentially imply that as it currently stands, it is entirely possible that based on the information provided by the MAC layer, the set of candidate resources reported by the PHY layer may not be deemed sufficient. Specifically, since the upper layer is not aware of the sensing procedure at the PHY layer, it generates packets irrespective of where the TX/RX UEs are with regard to their SL DRX cycle. Therefore, it is possible that the packet from the upper layer might arrive quite late into the active time of the RX UE’s DRX cycle and the MAC layer may not have an opportunity to select sufficient resources (within the candidate resource set) within the remaining duration of the active time. 
Observation 1:	Since upper layer generates traffic agnostic to the AS layer procedures, MAC layer may not have an opportunity to select sufficient resources within the remaining active time duration of RX UE.
It is evident that this would have a significant performance impact since the delay sensitive traffic may never get a chance to be transmitted or may get missed by the RX UE since it is going to be in DRX sleep. Therefore, it needs to be discussed what the UE behaviour is when it is not provided with enough candidate resources for selection which fulfil the SL DRX active time criterion. In order to address this potential issue, following solutions can be envisioned:
It shall be ensured that the upper layer is aware of the SL DRX cycle of the RX UE and thus, the traffic generated is such that it falls within the DRX active time of the RX UE.
Add an additional condition at the PHY layer that ensures that the candidate resource selection yields a sufficient number of resources which fall within the RX UE’s active time. No specification impact in RAN2.
If the UE is not able to select transmission resources for the selected destination from among the candidate resources set indicated by PHY for SL transmission which fulfils the DRX active time constraint, resource reselection is triggered.

For solution 1, since upper layer procedures are not within 3GPP scope, it may not be acceptable. 
With solution 2, a configurable threshold (similar to the 3dB threshold for sensing/candidate resource selection) can be configured such that the PHY layer can come up with sufficient candidate resources for selection at the MAC layer. However, it seems from RAN1 discussion that they do not plan to discuss such enhancements to the candidate resource selection procedure for Rel-17. 
For solution 3, we think MAC is the correct place to address this issue. One of the options proposed in [2] is to trigger resource reselection which basically means that the PHY layer has to perform the candidate resource selection anew to “hopefully” provide sufficient resources this time around. This seems to be the simplest solution at this stage and in our view, is the best way forward to address this issue.
Proposal 1:	RAN2 is proposed to discuss and confirm that if the MAC is not able to select transmission resources for the selected destination from among the candidate resources set indicated by FL for SL transmission which fulfils the DRX active time constraint, resource reselection is triggered by MAC.
Considering the potential specification impact, in the current version of MAC specification (section 5.22.1.2) [3], the following two clauses are already captured, which can be argued to already address this particular scenario:
	1>	if there is no selected sidelink grant on the selected pool of resources; or
1>	if transmission(s) with the selected sidelink grant cannot fulfil the remaining PDB of the data in a logical channel according to the associated priority, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU:



Alternatively, since in this particular case, the potential issue arises because of SL DRX, it can be argued that a new clause is needed, specifically for when the selected resources do not fall within the SL DRX active time for the selected destination. We propose that RAN2 discuss and decide on this aspect.
Proposal 2:	If proposal 1 is agreed, RAN2 decide if a new clause such as “if transmission(s) with the selected sidelink grant cannot fulfil the DRX active time for the selected destination” is needed for resource (re-)selection check (5.22.1.2) in MAC specification.


1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the potential impact of SL DRX operation on candidate resource selection procedure and makes the following observation and proposal:
Observation 1:	Since upper layer generates traffic agnostic to the AS layer procedures, MAC layer may not have an opportunity to select sufficient resources within the remaining active time duration of RX UE.
Proposal 1:	RAN2 is proposed to discuss and confirm that if the MAC is not able to select transmission resources for the selected destination from among the candidate resources set indicated by FL for SL transmission which fulfils the DRX active time constraint, resource reselection is triggered by MAC.
Proposal 2:	If proposal 1 is agreed, RAN2 decide if a new clause such as “if transmission(s) with the selected sidelink grant cannot fulfil the DRX active time for the selected destination” is needed for resource (re-)selection check (5.22.1.2) in MAC specification.
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