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Introduction
At RAN plenary #90 the latest revised version of the Work Item on NR Sidelink enhancements, including introduction of DRX for sidelink communication, was agreed [1]. 

At the last RAN2 meeting #112e, the followings on sidelink DRX were further discussed and agreed [2].

1: Sidelink DRX needs to support sidelink communications for both in and out of network’s coverage scenarios.
2: RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.
3: Support SL DRX for all casting types.
4: If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.
5: RAN2 is not going to introduce SL paging and SL PO for SL DRX.
6: As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.
7: Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
8: Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.
9: Deprioritize SL WUS from RAN2 point of view in Rel-17.
[POST112-e][702][SLe] High-level principles for SL DRX (LG) 
[POST112-e][703][SLe] LS to RAN1 on sensing and WUS (ZTE) 

In this document we discuss aspects related to DRX configuration, Alignment of DRX for different cast types, as well as alignment between SL DRX and Uu DRX. Finally, we also discuss sensing,
Discussion
[bookmark: _Hlk510094111]The Sidelink DRX was discussed first time during previous RAN2 meeting, R2#112e, and a few agreements were made as summarized above. Particularly. it was agreed that no paging will be used for Sidelink DRX in Rel-17. This means that there will not be any specific paging channels and paging messages, the data will be received in a similar way as in normal Connected mode DRX but the Tx and Rx Pools for UE in SL DRX may be configured in a more sparse periodicity. 
There are several issues that needs to be discussed for the Sidelink DRX: 
· How will the configuration of DRX be performed in unicast, groupcast and broadcast? 
· How to align the SL DRX and the Uu DRX in unicast, groupcast and broadcast?
· How can the sensing be used by a Tx UE during groupcast and multicast DRX?

Configuration of DRX: 
In case of Unicast, the DRX configuration may be configured between the UEs, it is only the UEs that are affected. Therefore, there would be no reason that the NW needs to configure it but could be left to the communicating UEs to agree on preferred DRX scheme. It would be beneficial to base it on the DRX timing of one or both UEs.
[bookmark: _GoBack]The UEs may be out of coverage and the UEs are fully aware of the requirements from the application as latency and the available power resources for the UE. In many cases the UEs, communicating in a Unicast, may also be part of the same Group in Groupcast. Then it may be beneficial if the Unicast SL DRX can be based on the Groupcast SL DRX and/or Broadcast SL DRX, with potentially another DRX rate where e.g. the Unicast DRX rate is a multiple of the Groupcast/Broadcast DRXrate. 

In case of Groupcast, there are different aspects of the management of the DRX rate and timing. A group using DRX may lead to bursty traffic within the group, based on the DRX timing. When there are many participants in a group with high traffic load, the network may want to configure the DRX timing in order to manage the load from different sidelink groups using DRX. 
On the other hand the application requirements on latency and the coordination between different groups and of broadcast may change over time when it is beneficial for the UEs to impact the DRX rate, and timing of the DRX. We believe the configuration of the groupcast should be studied further to give opportunities for different types of groups. 
One solution is to have different options for the configurations. The network could control if the group can configure itself, if the group is configured by the network based on requests for UEs or if it is completely controlled by the network. For this it could also be studied how a group could configure itself.

Broadcast DRX impacts all UEs using sidelink in the area and should be configured by the Network. 

The DRX rate in all casts will be configured based on traffic load, latency requirements and on how power limited the UEs in the group are. The DRX rate may change over time to adapt to services and environment etc.  

Observation 1: In Sidelink Unicast the UEs should be able to configure the DRX based on power consumption, traffic load in the area, and any other potential items.
Proposal 1: Sidelink Unicast should be configured by the pair of UEs using this link. 

Observation 2: In Sidelink Broadcast, the traffic is to all available UEs and therefore DRX should be handled by the Network
Proposal 2: Sidelink Broadcast should be configured by the network. 

Observation 3: In Sidelink Groupcast there are different aspects that are application specific and UE specific. Therefore, this should be discussed further.
Proposal 3: Configuration of Sidelink Groupcast is for further study (FFS). 

Alignment of DRX
From UE power consumption perspective, it would be beneficial if the different DRX activities for a specific UE are aligned. A UE in idle mode that is configured with broadcast as well as Group and/or Unicast SL DRX configurations as well as the Uu Idle mode DRX would benefit if all these different DRX cycles are aligned. The DRX occasions for different Unicasts, Groupcast and Broadcast can in general be at different positions, which will increase the power consumption. 

For a UE receiving Sidelink Broadcast message which is also a member in some Groupcast and possibly Unicast sessions, the most important task to optimize the power consumption is to align the DRX of the different casts in sidelink. Then it is enough for the UE to monitor one RxPool for all SL communication.  

Observation 4: It is important from power consumption point of view to first attempt to align the different SL DRX occasions. 

Groupcast and Broadcast cannot be aligned to a specific UEs idle mode Uu DRX timing, since different UE´s may have UE specific DRX scheme configured as well as different UE´s monitors different Paging occasions in idle mode. In order to align the DRX timing of Uu DRX with the SL DRX timing for a specific group of UE´s using sidelink, the Uu DRX timing of those UE´s could be moved, e.g. by changing the UE_ID as proposed in MuSIM. 

However, for Broadcast, it will not be possible to move the Uu paging of all SL UEs since then there is a risk that all UEs get a similar or same Uu DRX timing and hence same paging cycle. 

Observation 5: It will be complicated to align the UE Uu DRX timing with Sidelink Groupcast and Sidelink Broadcast DRX timing. 

For Unicast SL DRX, the UEs could attempt to align it with the Uu DRX timing. However, the Uu DRX of the two UEs are different, they may even be camping on different networks, therefore it would not be possible to align the SL DRX with the Uu DRX for both UEs. 

Observation 6: For Sidelink Unicast the UEs may attempt to align the SL DRX with the Uu DRX of one or both UEs.

Based on these observations, we consider to prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning towards Uu DRX

Proposal 4: Prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning towards Uu DRX

Sensing
When a UE is about to transmit and Mode 2 is used for resource allocation, a UE has a sensing period before it starts to transmit in order to check if there are any free resources. If there are free resources during the sensing period it is assumed that these resources are free when the transmission from the UE starts, see Figure 1. 


[image: ]
[bookmark: _Ref61342565]Figure 1: Sensing procedure for sidelink.

In this figure the sensing window is in advance of the selected TxPool, during which the UE will attempt to transmit a message. Based on the resources that are free from SL transmissions during the sensing window the UE selects in which resources it will transmit.  

When the same DRX is used in broadcast and groupcast by many UEs and even all communication do not use DRX, there are possibly many UEs who wants to transmit during the DRX active time. Since many UEs have limited power available, many UEs selects to use SL DRX. In this case the sensing may not work properly as the traffic in the selection window in the figure may increase substantially compared with the sensing window. 
Furthermore, increasing the sensing window resulting in higher power consumption of UEs intend to transmit on SL. 

Observation 7: The current Sensing principle for resource reservation is not optimal when many UEs use SL DRX.

Therefore, the sensing and resource reservation needs to be further evaluated and developed in RAN1 to have a well-functioning and considering power efficient sidelink resource reservation. 

Proposal 5: RAN1 needs to enhance resource reservation for SL DRX, particularly in a case where many UEs use SL.
Conclusions
In this document we discuss sidelink DRX and sensing mechanism. We have made the following observations and proposals:

Observation 1: In Sidelink Unicast the UEs should be able to configure the DRX based on power consumption, traffic load in the area, and any other potential items.
Observation 2: In Sidelink Broadcast, the traffic is to all available UEs and therefore DRX should be handled by the Network
Observation 3: In Sidelink Groupcast there are different aspects that are application specific and UE specific. Therefore, this should be discussed further.
Observation 4: It is important from power consumption point of view to first attempt to align the different SL DRX occasions. 
Observation 5: It will be complicated to align the UE Uu DRX timing with Sidelink Groupcast and Sidelink Broadcast DRX timing. 
Observation 6: For Sidelink Unicast the UEs may attempt to align the SL DRX with the Uu DRX of one or both UEs.
Observation 7: The current Sensing principle for resource reservation is not optimal when many UEs use SL DRX.

Proposal 1: Sidelink Unicast should be configured by the pair of UEs using this link. 
Proposal 2: Sidelink Broadcast should be configured by the network 
Proposal 3: Configuration of Sidelink Groupcast is for further study (FFS). 
Proposal 4: Prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning towards Uu DRX
Proposal 5: RAN1 needs to enhance resource reservation for SL DRX, particularly in a case where many UEs use SL.
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