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In RAN1#106bis-e, RAN1 made the following working assumption related to the candidate resource selection for SL DRX [1]:
Working Assumption
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
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE
In this contribution, we would like to discuss how to apply the restriction for candidate resource selection in PHY aspects.
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In last meeting LS [2], RAN2 sent an LS to RAN1 on resource selection for SL DRX enabled UE. RAN2 have the following understanding related to LS:
· For unicast, the TX UE maintains a set of timers per pair of source Layer-2 ID and destination Layer-2 ID corresponding to the SL DRX timers in the RX UE. For groupcast/broadcast, the TX UE maintains a set of timers per destination Layer-2 ID corresponding to the SL DRX timers in the RX UE.  The TX UE uses the timers as part of the criterion for determining the allowable transmission time for each RX UE.
· For transmissions to RX UE(s) using SL DRX operation, LCP restrictions ensure that a TX UE transmits data in the active time of the RX UE(s).
In the legacy SL resource selection, MAC layer randomly selects the SL resources for one transmission opportunity among the SL resources reported from the physical layer. If the PHY layer at Tx UE does not take into account the RX UE’s active time (i.e. RX UE performing DRX) for the candidate resource selection as in Rel-16 resource allocation, the MAC layer may select a SL resource outside of RX UE’s active time for the SL transmission.
In [3], RAN1 discussed how to perform the candidate resource selection considering the SL DRX operation, and achieved above the working assumption.
TS 38.214
8.1.4 UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the
higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer
provides the following parameters for this PSSCH/PSCCH transmission
In TS38.214, if the higher layer requests a subset of candidate resources in slot n for SL transmission, the candidate resource selection procedure is triggered at PHY layer according to TS38.214 8.1.4 and report the set of candidate resources to the MAC layer. Based on the above RAN2 understanding, it is assumed that MAC layer can provide the current active time of RX UE to PHY layer. Then, PHY layer performs the candidate resource selection taking into account RX UE’s SL DRX timers. In last RAN1 discussion on the incoming LS from RAN2 [3], there was a proposal that more candidate resources may be reported to the MAC layer for the SL resource usage of the future active time.
· Current active time: active time at the RX UE (as maintained at TX UE) at the time in which the resource selection is performed
· Future active time: active time at the RX UE (as maintained at TX UE) after the future transmission by the TX UE is performed at the selected resource
· 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
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE

In our understanding, if PHY layer does not select the SL candidate resources selection in notwithout consideration of Rx UE’s active time, there isexists possiblepossibilities that all of the SL candidate resources within Rx UE’s active time are excluded in the set of candidate resources (i.e. Set A) and reported to MAC layer. Thus, we think that PHY layer at Tx UE needs to restrict the candidate resource selection in consideration of for the Rx UE performing SL DRX.
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Figure 1. limitation of Option 1
In Option 1, if the total number of candidate resources within the indicated Rx UE’s active time is small than , the the candidate resource selection procedure are would be constantly repeatedfrequently happened. since it may not be sufficient to report the number of candidate resources  Thus, PHY layer can’t report the set of candidate resources to MAC layer.
Observation 1: For option 1, if total candidate resources within the indicated Rx UE’s active time is small than , the candidate resource selection are constantly repeated
Option 2 is to include at least a subset of candidate resources considering the Rx UE’s future active time. This may cause a problem that the MAC layer select a resource to be used for initial transmission in a place other than the Rx UE’s active time. In this case, to solve problem, both PHY and MAC layer should consider restriction for candidate resource selection. In other words, 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 and MAC layer randomly select the resource within Rx UE’s active time.
Observation 2: For Option 2, both PHY and MAC layer should consider restriction for candidate resource selection
Option 3 is to report both set of candidate resources for initial transmission and set of candidate resources for retransmission. we think that the MAC layer does not need to distinguish for resource selection which is for initial transmission or retransmission.
Observation 3: The MAC layer does not need to distinguish for resource selection which is for initial transmission or retransmission.
 Option 2 is quite clear to us in which the 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. If the higher layer requests a candidate resources to PHY layer, PHY layer selects and reports candidate resources within the current and future active time of Rx UE. We think that the future active time can be defined from on-duration time to inactivity timer. And then, MAC layer randomly select the resource in consideration of Rx UE’s active time within the set of candidate resources which is indicated by PHY.
Proposal 1: 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
Conclusion
In this contribution, we discussed the option of candidate resource selection in PHY aspects. According to discussion in section 2, we have the following observation and proposal:
Observation 1: For option 1, if total candidate resources within the indicated Rx UE’s active time is small than , the candidate resource selection are constantly repeated
Observation 2: For Option 2, both PHY and MAC layer should consider restriction for candidate resource selection
Observation 3: The MAC layer does not need to distinguish for resource selection which is for initial transmission or retransmission
Proposal 1: 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
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