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1 Introduction
At RAN2#115-e, a number of agreements related to the resource allocation of a TX UE communicating with RX UE(s) in DRX were made [1]: 
13:
When data is available for transmission to one or more RX UE in DRX, TX UE selects the resources taking into account the active time (current or future) of the RX UE(s) determined by the timers maintained at the TX UE.  Details are FFS. FFS whether RAN1 or RAN2 implement this restriction. Send LS to RAN1.

14:
For unicast, the TX UE selects the resources for the initial transmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE. How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.

15:
For unicast, the TX UE can select the resources for the retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE.  How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.

16:
For broadcast, the TX UE can select the resources for the initial transmission associated with any active time supported by broadcast (i.e. on duration timer) at the RX UE.

17:
For broadcast, the TX UE can select the resources for the retransmission associated with any active time supported by broadcast (i.e. on duration timer) at the RX UE.

Furthermore, an LS was sent to RAN1 to ask RAN1 whether such agreements would have RAN1 implications [2].   RAN1 recently provided a response in [3].

In this contribution, we discuss resource selection for a UE transmitting to UE(s) in DRX taking the inputs from RAN1’s reply LS into consideration. 

2 Discussion
2.1 Resource Allocation Considering DRX
Companies in RAN2 agreed that the TX UE should select a resource within the active time of an RX UE, when communicating with RX UE(s).  However, it was not clear whether RAN1 and/or RAN2 would implement this restriction.  For this reason, RAN2 sent an LS to RAN1 in [2].

Based on RAN1 response LS in [3], it is clear that at least RAN1 will implement this restriction by ensuring that the set of available resources provided to the MAC layer contains at least resources in the active time of the RX UE.  Since the PHY layer is not aware of the DRX timers maintained by the TX UE, it is up to the MAC layer to provide this information at the time when resource selection is triggered.

Observation 1:
Since RAN1 will implement the restriction of transmission in the active time of the RX UE, MAC layer should provide PHY layer with the resources corresponding to that active time. 

The active time associated a particular L2 destination ID corresponds to the time in which the corresponding DRX timers associated with SL DRX are running at the RX UE.  This will, however, depend on the cast type associated with the L2 destination ID.  Specifically, for unicast/groupcast transmissions, the active time corresponds to the time in which any of the on-duration timer, inactivity timer, or retransmission timers are running for that L2 destination ID.  For broadcast, however, since inactivity timer and retransmission timers are not supported, the active time for a broadcast L2 destination ID is associated only to the time where the on-duration timer is running.  This distinction should be considered when determining the active time provided by the MAC layer to the PHY layer.
Observation 2:
Due to different supported timers for unicast/groupcast vs broadcast, the active time provided to the PHY layer will depend on the cast of the UE.  

Finally, RAN2 agreed that either the current or future active time should be considered when resource selection is performed.  One example of considering the future active time is to allow the TX UE to select resources which are outside of the current active time (e.g., for a retransmission) with the expectation that the RX UE would receive the initial transmission and consequently extend its active time (resulting a future active time).  In this way, transmissions made on the selected resources which were outside the current active time can be received (e.g., by starting a retransmission timer).  

Observation 3:
Future active time should be considered in resource selection procedure to avoid congestion that could be caused by all UEs transmitting in the current active time and to make use of presence of DRX timers (e.g., retransmission timer) at the RX UE. 

The ability to consider the future active time for resource selection is important in order to avoid that the TX UE always limits transmissions, for example, to the on-duration.  This would avoid congestion of resources associated to the static wakeup times associated with the DRX cycle and make appropriate use of the inactivity timers and retransmission timers.  However, when determining the resources to be provided to the PHY layer, since the future active time can only be determined after the TX UE selects the resource for the initial transmission, the future active time cannot be sent to the PHY layer when implementing the restriction at RAN1.     
Observation 4:
Future active time (i.e., active time that would be initiated by a UE’s transmission) will depend on the resource selected by the MAC layer and can therefore not be provided to the PHY layer for implementing the restriction. 

Proposal 1: 
MAC Layer provides only the current active time (on-duration timer, inactivity timer, or retransmission timer for unicast/groupcast; on-duration timer for broadcast) to the physical layer during resource selection.  Future active time is not provided.

Another corner case to consider when defining the current active time to be provided to the PHY layer is whether to account for resources that were selected by the TX UE, but transmissions were not yet performed.  While this may provide further flexibility for selection of the resources at the TX UE, it would lead to significant complexity as the active time would need to be updated not only at each transmission by the TX UE, but also at each resource selection.  Furthermore, any re-evaluations performed by the TX UE would also require updates in the current active time.  It would seem the simplest approach would be to consider the current active time as the active time at the RX UE, taking into account all transmissions at the TX UE that have already occurred.
Proposal 2: 
When determining the current active time to provide to PHY layer, active time associated with a selected resource in which transmission has not yet occurred is not included.

Finally, what is also not clear from current RAN2 agreements is whether a particular RX UE should be considered at the time of resource selection when data for multiple UEs is available for transmission, and if so, which one.  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 resource meets 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 the destination with the highest priority.

Proposal 3: 
MAC Layer provides the current active time associated with the highest priority L2 destination ID configured with DRX and having data available for transmission.  
Once the MAC layer provides the current active time to the PHY layer, the PHY layer will determine a candidate set of resources to provide to the MAC layer for resource selection.  RAN1 has decided to work further on 3 options as follows: 
· 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 within the indicated active time of the RX UE
Observation 5:
Option 1 in the RAN1 LS is applicable to broadcast transmission only (in which retransmission timer is not supported).  When applied to unicast/groupcast, Option 1 ignores the presence of a retransmission timer at the MAC layer and cannot be used to account for future active time.  

Based on this observation, RAN2 should inform RAN1 of the infeasibility of Option 1 to avoid that RAN1 specifies only option 1 for all cast types.  RAN1 may decide to specify only option 2 or 3 and apply the selected option to any cast type.  Alternatively, it may decide to specify option 1 for broadcast, and either option 2 or option 3 for the other cast types.  Though we have preference for the former option as it aligned the behaviour for all cast types, what is important from RAN2 perspective is that RAN1 is informed of the issue.  
Proposal 4: 
Send LS to RAN1 indicating that option 1 is feasible only for broadcast, while option 2 or option 3 is needed for unicast/groupcast.
Once the set of available resources is provided to the MAC layer, the MAC layer selects transmission and retransmission resources.

Considering first the case of unicast/groupcast, and for one-shot resource selection, the TX UE needs to ensure that at least the initial transmission is selected from the set of resources in the current active time of the RX UE.  Due to the retransmission timer, all retransmission resources can be selected outside the current active time.  However, the RX UE could experience both PSCCH misdetection and half-duplex at the initial transmission, which could result in the RX UE not starting either inactivity timer or retransmission timer.  Without a guarantee from the RX UE (e.g., in the form of HARQ feedback) that either/both of these timers are restarted, requiring only the initial transmission to fall into the active time could result in degradation in performance.  Some trade-off is therefore preferrable to select an appropriate number of retransmission resources within the current active time.  This number could depend on the QoS, for example, to ensure high priority transmissions are less susceptible to PSCCH misdetection and half-duplex at an RX UE.

Proposal 5: 
For one-shot unicast/groupcast transmissions, the TX UE selects a resource from the set of resources in the RX UE’s current active time, for the initial transmission and zero or more retransmissions.  FFS on the number of retransmissions.
For broadcast one-shot transmission, 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 inactivity timer or retransmission timers.

Proposal 6: 
For one-shot broadcast transmissions, the TX UE selects resources for the initial transmission and all retransmissions from the RX UE’s current 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 TX UE to have multiple periodic sidelink processes without having to define a DRX pattern that includes or accounts for all of those processes.  It also 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 similar to the case of one-shot. 
Proposal 7: 
For multi-shot transmissions, the 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. 

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

Observation 1:
Since RAN1 will implement the restriction of transmission in the active time of the RX UE, MAC layer should provide PHY layer with the resources corresponding to that active time. 

Observation 2:
Due to different supported timers for unicast/groupcast vs broadcast, the active time provided to the PHY layer will depend on the cast of the UE.  

Observation 3:
Future active time should be considered in resource selection procedure to avoid congestion that could be caused by all UEs transmitting in the current active time and to make use of presence of DRX timers (e.g., retransmission timer) at the RX UE. 

Observation 4:
Future active time (i.e., active time that would be initiated by a UE’s transmission) will depend on the resource selected by the MAC layer and can therefore not be provided to the PHY layer for implementing the restriction. 

Observation 5:
Option 1 in the RAN1 LS is applicable to broadcast transmission only (in which retransmission timer is not supported).  When applied to unicast/groupcast, Option 1 ignores the presence of a retransmission timer at the MAC layer and cannot be used to account for future active time.  

Based on these observations, the following conclusions were made:
Proposal 1: 
MAC Layer provides only the current active time (on-duration timer, inactivity timer, or retransmission timer for unicast/groupcast; on-duration timer for broadcast) to the physical layer during resource selection.  Future active time is not provided.

Proposal 2: 
When determining the current active time to provide to PHY layer, active time associated with a selected resource in which transmission has not yet occurred is not included.

Proposal 3: 
MAC Layer provides the current active time associated with the highest priority L2 destination ID configured with DRX and having data available for transmission.  

Proposal 4: 
Send LS to RAN1 indicating that option 1 is feasible only for broadcast, while option 2 or option 3 is needed for unicast/groupcast.

Proposal 5: 
For one-shot unicast/groupcast transmissions, the TX UE selects a resource from the set of resources in the RX UE’s current active time, for the initial transmission and zero or more retransmissions.  FFS on the number of retransmissions.

Proposal 6: 
For one-shot broadcast transmissions, the TX UE selects resources for the initial transmission and all retransmissions from the RX UE’s current active time. 

Proposal 7: 
For multi-shot transmissions, the 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. 
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