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1 Introduction
In RAN2#112 [1], the following working assumption was made on the relationship between sensing and SL DRX:
7:
Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
In order to further understand the impacts of such working assumption, this contribution described further details/assumptions for resource allocation when a UE is configured with SL DRX.

2 Discussion
When configured in SL DRX, a UE is required to decode SCI (both SCI1 and SCI2) only on slots associated with it DRX active time.  Since SCI2 is located in PSSCH, then the active time corresponds to monitoring of both channels. 
Proposal 1: 
In DRX active time, the UE is required to decode both SCI1 and SCI2. 

An RX UE which is configured in DRX will also likely be a TX UE for transmission (either to the same unicast link or L2 destination ID, or a different link/L2 ID). If such UE is configured in mode 2 full sensing, then the UE needs to perform sensing on sidelink and is therefore continually monitoring the SL to collect sensing results.

Observation 1:
Performing continual sensing for mode 2 resource allocation is not acceptable/feasible for UEs in SL DRX 

A UE could collect sensing results during its own active time only (associated with its DRX configuration).  However, it is unlikely that the collected sensing results are sufficient for reliable transmissions on sidelink using mode 2. Specifically, the DRX active time may be very limited, for example, if the UE has very few services it is configured for reception on and the traffic pattern/QoS of these services require a very short active period. Furthermore, the reception active time is in generally uncorrelated to the amount and pattern of resources needed for sensing to ensure reliable transmission. For this reason, although sensing results from a UE’s own DRX active time can be used for its own transmissions, it would be problematic to use only these sensing results.   
Observation 2:
A UE in DRX can collect sensing results during its active time 

Observation 3:
It is highly unlikely that sensing collected only during the DRX active time of a UE is sufficient for sensing to enable reliable transmission 

A better approach would be to define a set of minimum sensing resources that a UE in SL DRX should monitor when having transmissions in mode 2. Whether this minimum set of resources overlaps partially with the DRX active time or not, the UE should still monitor SL on these resources to collect sensing results. 
Proposal 2: 
Resources are defined for a UE in SL-DRX to collect sensing results for transmission. 

To simplify DRX design in RAN2, however, these resources should not be part of the DRX active time of the UE.  In other words, the Uu principle of DRX being defined from the perspective of reception of the UE is maintained for SL.
Proposal 3: 
The resources defined at a TX UE for collection of sensing results do not change the UEs active periods defined by SL DRX
In SL monitoring during a UE’s DRX active time, the UE should monitor both PSCCH and PSSCH in order to decode SCI1 and SCI2.  The L2 IDs are carried in SCI2, which is in PSSCH.  For the slot which are not part of the UE’s own active time, but which are defined as sensing slots, the UE need not monitor PSSCH since it can derive sensing results by decoding SCI1 only.  This would achieve additional power savings compared to having to decode both SCI1 and SCI2, as in the DRX active time. 
Proposal 4: 
RAN2 assumes the UE shall decode PSCCH (for SCI1) on slots monitored for sensing which are not part of the UE’s active time. 

In LTE V2X, enhancements for P-UE power savings included the use of partial sensing and random selection.  In Rel17, RAN1 will discuss how to support both random selection and partial sensing and will start from the LTE version as baseline.  Rather than define a new mechanism to define the sensing resources associated with a UE in SL DRX, partial sensing can be designed so that it can be used to determine the sensing resources for the specific case of a SL DRX UE 
Proposal 5: 
RAN2 assumes partial sensing mechanism for NR can be used to define the additional resources that a DRX UE monitors for sensing
In LTE partial sensing, a UE performs sensing on only a subset of resources in the sensing window.  The UE is (pre)configured with 1) a minimum number of subframes it should support sensing on, and 2) how far in the past the sensing window extends.  Based on this (pre)configuration, the UE is free to select the subframes for sensing by implementation.  The candidate resources for resource selection are then derived from this set of sensed resources.
When the TX UE communicates with UE(s) in DRX, the TX UE is limited to transmitting in the active time of the peer UE(s).  For this reason, the selected slots should instead be aligned to the DRX active time of the UE(s) to which it is communicating.  The sensed resources should then be derived from these candidate selection resources.
Furthermore, RAN2 should discuss how the UE performs this selection in the presence of multiple peer UE(s) for unicast or multiple L2 destination IDs for groupcats/broadcast.  Specifically, some peer UE(s) or L2 IDs may be configured with DRX while others may not.  Furthermore, the active times of different peer UEs may or may not overlap.  In any case, the UE should ensure a minimum number of resources are selected for each peer UE in DRX within the active time of that peer UE.

Proposal 6: 
A UE selects the partial sensing candidate slots for resource selection from the active time(s) associated with the peer UE(s) and/or L2 IDs which are configured with DRX
In addition, the number of candidate slots (and therefore sensing resources) is a tradeoff between sensing performance and power savings.  The transmitting UE, while in SL DRX, should consider the QoS of its transmissions to a specific TX UE in order to balance both power savings and performance.
Proposal 7: 
A UE determines a minimum number of candidate slots for resource selection (and corresponding sensing resources) associated with a peer UE/L2 ID based on the QoS of its active transmissions to that UE/L2 ID

For example, if a UE has only low QoS transmissions, partial sensing can be disabled completely (e.g. the number of candidate slots could be zero) and the UE can perform random selection only.  Alternatively, the UE can rely only on the resources it performs RX monitoring on as sensing slots (if the UE does reception).  In any case, if the UE does not have any sensing results associated with a transmission, it would perform random selection similar to LTE.
Proposal 8: 
A UE can be configured (e.g. based on QoS) whether it can perform transmissions without sensing results (e.g. by using random selection) 

Given that a number of the above proposals have RAN1 impact, we prefer to confirm these decisions/assumptions with RAN1.  A RAN1 LS has been prepared in a companion contribution [2].  Specifically, RAN1 should be informed of the intention by RAN2 to re-use partial sensing, and the assumption of SCI1-only decoding. Depending on progress, we could inform RAN1 of all agreements.
Proposal 9: 
Send an LS to RAN1 to inform them of RAN2 understanding
3 Conclusion
In this contribution, the following observations were made on performing mode 2 resource allocations when configured with DRX:

Observation 1:
Performing continual sensing for mode 2 resource allocation is not acceptable/feasible for UEs in SL DRX 

Observation 2:
A UE in DRX can collect sensing results during its active time 

Observation 3:
It is highly unlikely that sensing collected only during the DRX active time of a UE is sufficient for sensing to enable reliable transmission 

Based on these observations, the following conclusions were made:
Proposal 1: 
In DRX active time, the UE is required to decode both SCI1 and SCI2. 

Proposal 2: 
Resources are defined for a UE in SL-DRX to collect sensing results for transmission. 

Proposal 3: 
The resources defined at a TX UE for collection of sensing results do not change the UEs active periods defined by SL DRX

Proposal 4: 
RAN2 assumes the UE shall decode PSCCH (for SCI1) on slots monitored for sensing which are not part of the UE’s active time. 

Proposal 5: 
RAN2 assumes partial sensing mechanism for NR can be used to define the additional resources that a DRX UE monitors for sensing

Proposal 6: 
A UE selects the partial sensing candidate slots for resource selection from the active time(s) associated with the peer UE(s) and/or L2 IDs which are configured with DRX

Proposal 7: 
A UE determines a minimum number of candidate slots for resource selection (and corresponding sensing resources) associated with a peer UE/L2 ID based on the QoS of its active transmissions to that UE/L2 ID

Proposal 8: 
A UE can be configured (e.g. based on QoS) whether it can perform transmissions without sensing results (e.g. by using random selection) 

Proposal 9: 
Send an LS to RAN1 to inform them of RAN2 understanding
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