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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 RAN2#114-e the following 5 agreements on the alignment of Uu and SL DRX were made [3]. 

Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
2:	Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
3:	For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
4:	RAN2 to down-scope alignment of Uu DRX and SL DRX for UEs in RRC IDLE and RRC INACTIVE from Rel-17.
5:	In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered. FFS on how alignment is achieved.

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. 
Discussion
[bookmark: _Hlk510094111]The Sidelink DRX has been discussed for some meetings now, and  many agreements have been made as summarized above. There are still issues to discuss regarding configuration of DRX, when the UEs are using DRX, when the communication is performed without DRX and also how to access to transmit while the UE is in 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?

Configuration of DRX 
Regarding configuration of the Unicast DRX cycles and times this has been discussed to be assisted by the network, this means signalling is needed to assist DRX configurations for unicast, as well as for each sidelink groupcasts and for broadcast. 

For groupcast/broadcast, a more organized alignment of Uu and SL DRX between several UE that are part of a certain group(s) or broadcast communication would be needed.
For the Unicast, one of the UE´s is suggesting a unidirectional DRX for the pair UE over SL. But when more than two UE´s would be involved in SL group or broadcast communication, a more central co-ordination would be needed. Then it is better that the Network decides the DRX configurations. One such co-ordination would be that the Base station selects a master or reference DRX cycle. The base station would then relate a SL DRX configuration to this Reference DRX cycle in the signalling to the UEs.
Observation 1: Since the UEs are camping on different cells and different networks it is not sure that the UEs have a common time reference. 

Our proposal is that a reference broadcast DRX cycle and timing is defined and included in the sidelink configuration. The reference DRX shall be used as assistance for Unicast DRX configurations and also for signalling of the DRX configurations in the other casts, Groupcast and Broadcast. When the DRX configuration is defined and signalled, it can refer to the reference DRX configuration. Then it can signal the difference of configurations such as the change of rate and if needed a time offset from the reference DRX configuration. With this signalling it is also simple to time align the DRX schemes in the different casts to each other, allowing a UE to monitor all casts simultaneously.

Proposal 1: Introduce a reference DRX configuration in sidelink configuration, A DRX configuration can thereby be defined by deciding and signalling the changed rate and time offset in relation to the reference DRX configuration. 

In case of Groupcast, there are different aspects of the management of the DRX rate and timing. The handling of a group and how the configuration varies over time should be further studied. When there e.g. are several groups active in the same area it is beneficial if the different groups can have separate DRX timings if the traffic load is high but the same DRX timing otherwise. Then the network may want to configure the DRX timing in order to manage the load from different sidelink groups using DRX with separate timing offsets. 

Furthermore, the application layer requirements on latency may change over time based on environment and activity. A traffic safety group may have lower requirements on latency when the amount of traffic is low but higher requirements within the city area when and if traffic intensity is higher, but the UEs should still be able to save power by utilizing DRX. In order to handle this, especially when resource allocation Mode 2 is used, the NW may need further UE assistance about which groups are active in the area. We believe the configuration and dynamics of the groupcast and how the UE can assist the network with the configuration should be studied further to give opportunities for different types of groups. 

Observation 2: The network needs more information about the activity within the group to define the best configuration. 

Proposal 2: To support dynamic variations of the configurations, based on group activity and application, UE assistance to the NW should be further studied. 

Power Consumption, Alignment of DRX
From UE power consumption perspective, it would be beneficial if the different DRX related 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 3: It is important from power consumption point of view to align the different SL DRX occasions. 

The Groupcast and Broadcast SL DRX cycles cannot be aligned to each specific UEs idle mode Uu DRX timing, since every UEs have specific DRX scheme configured in the Uu interface. 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. 

Observation 4: The UE Uu DRX timing with Sidelink Groupcast and Sidelink Broadcast DRX timing can be aligned by changing the UE_ID of the UEs as proposed for avoiding paging collisions in MuSIM.

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 is not be possible to align the SL DRX with the Uu DRX for both UEs. Thus to align the DRX timings the Network instead needs to align the Uu DRX timing of the Rx UE with the selected SL DRX timing.

Proposal 3: For Sidelink Unicast it is proposed that the NW should attempt to align the Uu DRX with the SL DRX by changing the UE_ID of the Rx UE as proposed for avoiding paging collisions in MuSIM.

Based on these observations, we consider prioritizing the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions.  Then the Uu DRX may also be aligned by changing UE_ID defining the paging occasions based on network conditions. 

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

Conclusions
In this document we discuss sidelink DRX and sensing mechanism. We have made the following observations and proposals:

Observation 1: Since the UEs are camping on different cells and different networks it is not sure that the UEs have a common time reference. 
Observation 2: The network needs more information about the activity within the group to define the best configuration. 
Observation 3: It is important from power consumption point of view to align the different SL DRX occasions. 
Observation 4: The UE Uu DRX timing with Sidelink Groupcast and Sidelink Broadcast DRX timing can be aligned by changing the UE_ID of the UEs as proposed for avoiding paging collisions in MuSIM.

Proposal 1: Introduce a reference DRX configuration in sidelink configuration, A DRX configuration can thereby be defined by deciding and signalling the changed rate and time offset in relation to the reference DRX configuration. 
Proposal 2: To support dynamic variations of the configurations, based on group activity and application, UE assistance to the NW should be further studied. 
Proposal 3: For Sidelink Unicast it is proposed that the NW should attempt to align the SL DRX with the Uu DRX by changing the UE_ID of the Rx UE as proposed for avoiding paging collisions in MuSIM.
Proposal 4: Prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning the Uu DRX timings by changing UE_ID.
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