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1 Introduction
RAN2 has discussed how the TX UE performs resource selection when communicating with RX UE(s) in DRX over the past few meetings.  Due to dependence on RAN1 discussions, very little was concluded in RAN2.
In this contribution, further clarification is provided given the latest progress in RAN1#107 [1].
2 Discussion
2.1 Resource Allocation Considering DRX
In the response LS from RAN1 on SL resource selection with DRX [2], three options were proposed by RAN1 on which resources the PHY layer provides to the MAC layer during resource selection.  During RAN1#107[1], option 2 was finally agreed.  Namely:

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.

…

· 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
…
In summary:

· The MAC layer provides the active time to the PHY layer.  Details of this step can be left to internal UE implementation

· The PHY layer reports the candidate resources where at least a subset of the resources lies in the active time

· The MAC layer performs resource selection within the candidate resource set, having knowledge of which of the resources in the candidate set lie in the active time, and which lie outside the active time.
In legacy resource selection, the MAC layer randomly selects resources from the candidate resource set provided by the PHY layer.  In the case of RX UE(s) in DRX, as agreed by most companies in the most recent email discussion on MAC open issues [3], legacy behaviour is not acceptable since the TX UE should ensure that it transmits to the RX UE at a time when the RX UE will be active to receive the transmission.

Observation 1:
Legacy behaviour for MAC layer resource selection (i.e., random selection from the candidate resources) can result in transmission by the TX UE when the RX UE is inactive. 

Instead of random selection, most companies agree that the TX UE should perform resource selection within the active time of the RX UE.  However, the exact definition of the active time could not be agreed in [3].  Of the DRX timers which make up the active time (on-duration timer, inactivity timer, retransmission timer), only the on-duration timer and inactivity timer can be considered as deterministic from the TX UE’s perspective, since whether the RX UE runs a retransmission timer depends on the decoding status associated with a TB at the RX UE.  As a result, selection of a resource for the initial transmission should be performed within these resources. 

Proposal 1: 
RX UE active time for resource selection of an initial transmission resource includes current or future/expected time in which on duration (for all cast types) or inactivity timer (for unicast/groupcast only) at the RX UE are running. 

Handling of the retransmission should depend on the cast type, since broadcast does not support retransmission timer.  Considering first the case of unicast/groupcast, and for one-shot resource selection, the TX UE should ensure that at least the initial transmission is selected from the set of resources in the active time of the RX UE.  Due to the retransmission timer at the RX UE, all retransmission resources can be selected outside the current active time.  However, the RX UE could experience both PSCCH misdetection or half-duplex at the initial transmission, which could result in the RX UE not starting the retransmission timer.  Some trade-off is therefore preferrable to select an appropriate number of retransmission resources occurring within the active time.  This number could depend on the QoS and/or congestion, for example, to ensure high priority transmissions are less susceptible to PSCCH misdetection and half-duplex at the RX UE.

Proposal 2: 
For one-shot unicast/groupcast transmissions, the TX UE selects a resource for the initial transmission from the set of resources in the RX UE’s active time.

Proposal 3: 
For one-shot unicast/groupcast transmissions, the TX UE selects at least N retransmissions within the RX UE’s active time.

Proposal 4: 
The minimum number of retransmission resources (N) that should be selected from the RX UE’s active time is configured per priority and CBR. 

For broadcast one-shot transmissions, on the other hand, both the transmissions and retransmissions should be contained in the current active time of the RX UE, since broadcast does not support retransmission timer.

Proposal 5: 
For one-shot broadcast transmissions, the TX UE selects resources for the initial transmission and all retransmissions within the RX UE’s active time. 

For multi-shot (periodic) transmissions, there are two options to ensure that the RX UE can receive such periodic transmissions.  One way would be to ensure, at the transmitter side, that the periodic transmission always fall in the DRX active time of the receiver, and therefore to align the DRX periodicity with the periodicity of the transmission resources. The other option is to ensure that the RX UE monitors also the resources associated with future reserved resources, in addition to the resource associated with the DRX pattern.  We think the second option is preferrable because it allows the periodicity/offset of those patterns to change often without the need to change the DRX configuration.  From the TX UE perspective, only the first transmission of a multi-shot transmission resource should have resources which are selected from the active time of the RX UE. 
Proposal 6: 
For multi-shot transmissions, the TX UE selects the resources for the initial transmission of the first TB of the multi-shot transmission from the active time of the RX UE(s).  Same rules for the retransmission resources as for one-shot are applied. 

The specific RX UE that the TX UE should consider when determining the active time, when multiple RX UEs or L2 IDs are in DRX should be further defined.  In legacy resource selection, the TX UE considers the timing requirements (i.e., remaining PDB) of the available data in all logical channels.  Specifically, it will ensure that the selected resources meet the timing requirements of the highest priority logical channel.  Similarly, we think for communication to RX UE(s) in DRX, the selected resource should consider at least the destination with the highest priority.  Selection of resources which are simultaneously in the active time of multiple UEs can be considered, but this should be left to UE implementation.
Proposal 7: 
MAC Layer selects resources associated with the active time of at least the highest priority L2 destination ID with data available for transmission and having DRX configured.  

Triggers for (re)selection were also discussed by RAN2 in the last meeting without conclusion.  If new data arrives for an RX UE in DRX and none of the selected grants fall in the active time of that UE, the TX UE should trigger (re)selection to be able to communicate with this new UE.  We think this trigger is sufficient.
Proposal 8: 
A TX UE triggers resource (re)selection if there are no selected sidelink grants which fall in the active time of a L2 destination ID having data available for transmission. 

2.2 Consideration of Pre-emption

In RAN2#106e, the working assumption on using the retransmission resource timing in the SCI (if present) to derive the HARQ RTT timer was confirmed.  One remaining issue with this agreement is how to handle the case where the TX UE performs pre-emption.  In this case, if the TX UE selects a resource prior to the initial transmitted resource, the RX UE may be not be active.  We see two avenues to address this specific corner case:

· Reselection rules/restrictions can be introduced at the TX UE to avoid this case

· If pre-emption is enabled at the TX UE, the RX UE does not use the timing of resources in the SCI to derive the HARQ RTT 
It should be noted that re-selection can occur due to pre-emption, UL/SL prioritization, and resource dropping due to CR.  In the later two cases, the reselected resource always occurs after the initially indicated resources, and therefore should not affect HARQ RTT.  For the case of pre-emption, it is therefore questionable whether allowing reselection to a new resource occurring prior to the announced resource is really necessary for the UE to meet latency requirements.  Imposing a restriction on the TX UE reselection so that the timing of the new retransmission resource is after the pre-empted resource (as in the case of UL/SL prioritization and CR) is a simpler approach which aligns the RX UE behaviour with respect to DRX.  If such is agreed in RAN2, RAN1 should be informed.  
Proposal 9: 
A TX UE which performs re-selection of retransmission resources due to pre-emption ensures that the newly selected re-transmission resource does not occur earlier in time than the pre-empted resource when communicating to an RX UE in DRX

Proposal 10: 
If RAN2 agrees to the above proposal, send LS to inform RAN1.

3 Conclusion
In this contribution, the following observations were made resource allocation from RAN2 perspective:

Observation 1:
Legacy behaviour for MAC layer resource selection (i.e., random selection from the candidate resources) can result in transmission by the TX UE when the RX UE is inactive. 

Based on these observations, the following conclusions were made:
Proposal 1: 
RX UE active time for resource selection of an initial transmission resource includes current or future/expected time in which on duration (for all cast types) or inactivity timer (for unicast/groupcast only) at the RX UE are running. 

Proposal 2: 
For one-shot unicast/groupcast transmissions, the TX UE selects a resource for the initial transmission from the set of resources in the RX UE’s active time.

Proposal 3: 
For one-shot unicast/groupcast transmissions, the TX UE selects at least N retransmissions within the RX UE’s active time.

Proposal 4: 
The minimum number of retransmission resources (N) that should be selected from the RX UE’s active time is configured per priority and CBR. 

Proposal 5: 
For one-shot broadcast transmissions, the TX UE selects resources for the initial transmission and all retransmissions within the RX UE’s active time. 

Proposal 6: 
For multi-shot transmissions, the TX UE selects the resources for the initial transmission of the first TB of the multi-shot transmission from the active time of the RX UE(s).  Same rules for the retransmission resources as for one-shot are applied. 

Proposal 7: 
MAC Layer selects resources associated with the active time of at least the highest priority L2 destination ID with data available for transmission and having DRX configured.  

Proposal 8: 
A TX UE triggers resource (re)selection if there are no selected sidelink grants which fall in the active time of a L2 destination ID having data available for transmission. 

Proposal 9: 
A TX UE which performs re-selection of retransmission resources due to pre-emption ensures that the newly selected re-transmission resource does not occur earlier in time than the pre-empted resource when communicating to an RX UE in DRX

Proposal 10: 
If RAN2 agrees to the above proposal, send LS to inform RAN1.
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