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1. Introduction
The following objectives are agreed as part of Rel-17 NR SL Enhancement WID [1]. 
3. SL DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in SL and specify the corresponding UE procedure.
· Specify mechanism aiming to align SL DRX wake-up time among the UEs communicating with each other. 
· Specify mechanism aiming to align SL DRX wake-up time with Uu DRX wake-up time in an in-coverage UE.
In this contribution, we would like to discuss general principles to support SL DRX. 
2. Discussion
SL DRX operates per source TX UE, destination RX UE/Group, a pair of source TX UE and destination RX UE/Group, or all SL links the RX UE is involved?     
In Uu DRX, UE always receive the data only from the serving gNB. In case if the serving gNBs are different for the group of serving cells (e.g. DC), two DRX groups can be configured for each group of serving cells and DRX operates per group of serving cells. In SL case, it is common that the UE receives the data from multiple TX UEs over the different SL links or the UE receives the data destined to multiple groups. Some can propose to have common SL DRX for all SL links the UE is involved. However, we think a coordination of all SL links is quite difficult (especially when the UE is involved in multiple SL links) and common SL DRX for all SL links would bring more congestion and delay issues. In general, DRX operation has quite relation to the traffic pattern generated in the TX UE so it makes sense that DRX operates per source TX UE. We think this principle is well applied to SL unicast, however for SL groupcast/broadcast considering many UEs can be TX UEs (e.g. group members) if we keep this principle for SL groupcast/broadcast, it may bring more UE power consumption issue due to many independent active times. Since all member UEs share same application and most likely similar traffic pattern (or QoS level) in the groupcast/broadcast with the same destination id, we may need to consider DRX operates per destination in SL groupcast/broadcast. 

[Proposal#1a]: SL DRX operates per source TX UE in SL unicast. 
[Proposal#1b]: SL DRX operates per destination in SL groupcast/ broadcast.  

Common or separate SL DRX mechanism for SL unicast and SL groupcast/broadcast? 
One of outstanding difference between SL unicast and SL groupcast/broadcast is whether PC5-RRC can be applied or not. For SL unicast, PC5-RRC is applied so in principle it should be possible to mimic DL DRX, e.g. source TX UE configures SL DRX according to its own traffic pattern to the peer RX UE by PC5-RRC. However, for SL broadcast and groupcast this mechanism cannot be applied due to lack of PC5-RRC, thus SL DRX mechanism without the support of PC5-RRC anyway needs to be introduced for SL groupcast/broadcast. We think if SL DRX mechanism without PC5-RRC works for SL groupcast/broadcast, it will most likely also work for SL unicast. With the above consideration, RAN2 needs to discuss two options: 
· Option1: Introduce PC5-RRC based SL DRX mechanism for SL unicast and SL DRX mechanism without the support of PC5-RRC for SL groupcast/broadcast in parallel. 
· Option2: Introduce SL DRX mechanism without the support of PC5-RRC for SL groupcast/broadcast first then we will see if it can be also applied to SL unicast. 

[Proposal#2]: RAN2 is asked to discuss which option to head toward:  
· Option1: Introduce PC5-RRC based SL DRX mechanism for SL unicast and SL DRX mechanism without the support of PC5-RRC for SL groupcast/broadcast in parallel. 
· Option2: Introduce SL DRX mechanism without the support of PC5-RRC for SL groupcast/broadcast first then we will see if it can be also applied to SL unicast. 

What should be considered as SL active time in SL DRX? 
In DL DRX, active time defines the time the UE monitors PDCCH with the corresponding RNTI. We think SL active time in SL DRX will have similar definition, i.e. time the UE monitors PSCCH. With that definition of SL active time, the next question is what should be considered as SL active time in SL DRX. We think the basic SL active time should include the time duration for next SL initial transmissions and time duration for SL HARQ retransmissions. Note similar active times are defined in DL DRX. In addition, for SL communication, the UE also needs to monitor PSCCH for channel sensing purpose. Note channel sensing is required for SL transmission. We think whether that time duration needs to be coordinated with SL active time (e.g. SL on-duration timer) for SL DRX is the next step question that may need further discussion. However, it is clear that the time duration to monitor PSCCH for channel sensing should be also included in SL active time. 

[Proposal#3a]: SL active time defines the time the UE monitors PSCCH. 
[Proposal#3b]: SL active time includes i) time duration for next SL initial transmissions, ii) time duration for SL HARQ retransmissions, and iii) time duration for channel sensing. 

How to configure/activate SL DRX with the peer UE(s)? 
In DL DRX, two kinds of DRXs are supported. One is C-DRX that is applied to the UE in RRC connected and another one is I-DRX that is applied to the UE in RRC idle/inactive. C-DRX is configured and activated by UE dedicated RRC and MAC CE while I-DRX is configured by system information and UE derives the actual wake-up time based on the specified rule. We think both options can be also applied into SL DRX. If we mimic C-DRX, source TX UE configures and activates SL DRX to the peer UE(s). PC5-RRC (especially for SL unicast), MAC CE, or L1 control signalling can be considered for that purpose. On the other hand, if we mimic I-DRX, SL DRX is configured either by system information or pre-configuration and the RX UE(s) will derive the actual SL active time based on the specified rule. With the above consideration, RAN2 needs to discuss two options:
· Option1: SL DRX is configured/activated to the peer RX UE(s) by explicit signalling from the source TX UE. FFS whether L1, MAC CE or PC5-RRC is used. 
· Option2: SL DRX is configured by system information or pre-configuration. FFS how RX UE(s) derives the actual SL active time based on the rule. 

[Proposal#4]: RAN2 is asked to discuss which option to head toward:  
· Option1: SL DRX is configured/activated to the peer RX UE(s) by explicit signalling from the source TX UE. FFS whether L1, MAC CE or PC5-RRC is used. 
· Option2: SL DRX is configured by system information or pre-configuration. FFS how RX UE(s) derives the actual SL active time based on the rule.

How to coordinate SL DRX wake-up time with DL DRX wake-up time? 
One of objectives included in the WID is to specify mechanism aiming to align SL DRX wake-up time with Uu DRX wake-up time in an in-coverage UE. We think “align” is somewhat ambiguous wording because for some UEs, it may be good not to align two wake-up times, e.g. if the UE cannot perform simultaneous transmission/reception between DL/UL and SL, two wake-up times should be avoided each other. However, we think how to align or how to coordinate is up to gNB implementation, so we do not need to spend time for that discussion. We think what we need to discuss here is how the gNB to know SL DRX information and the most straightforward option is the UE reports its own SL DRX information to the gNB. 

[Proposal#5]: The RRC connected UE reports its own SL DRX information to the gNB. 
3. Conclusion
In this document, we discussed the initial considerations for SL DRX and the following proposals are made: 
[Proposal#1a]: SL DRX operates per source TX UE in SL unicast. 
[Proposal#1b]: SL DRX operates per destination in SL groupcast/ broadcast.  
[Proposal#2]: RAN2 is asked to discuss which option to head toward:  
· Option1: Introduce PC5-RRC based SL DRX mechanism for SL unicast and SL DRX mechanism without the support of PC5-RRC for SL groupcast/broadcast in parallel. 
· Option2: Introduce SL DRX mechanism without the support of PC5-RRC for SL groupcast/broadcast first then we will see if it can be also applied to SL unicast. 
[Proposal#3a]: SL active time defines the time the UE monitors PSCCH. 
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