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1. Introduction
[bookmark: Proposal_Pattern_Length]At RAN plenary #89 the latest version of the Work Item on NR Sidelink enhancements was agreed [1]. 
The objectives in the WID are the following;

	The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.
1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 
2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#90 is to be decided in RAN#90.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
4. Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
· The exact frequency bands are to be determined based on company input during the WI, considering both licensed and ITS-dedicated spectrum in both FR1 and FR2.
5. Define mechanism to ensure sidelink operation can be confined to a predetermined geographic area(s) for a given frequency range within non-ITS bands [RAN2].
· This applies areas where there is no network coverage.
6. UE Tx and Rx RF requirement for the new features introduced in this WI [RAN4]
7. UE RRM core requirement for the new features introduced in this WI [RAN4]




In this document we discuss the introduction of sidelink DRX.

1. Discussion
[bookmark: _Toc46872465][bookmark: _Toc46872487][bookmark: _Toc47217821][bookmark: _Toc47348541][bookmark: _Toc47376830][bookmark: _Toc47477862][bookmark: _Toc47509113][bookmark: _Toc47511195][bookmark: _Toc47530515][bookmark: _Toc47610501][bookmark: _Toc47611556][bookmark: _Toc47621251][bookmark: _Toc47622866]Sidelink for LTE is an adaptation of the core LTE standard that allows direct communication between two LTE devices without going through a Base station. LTE Sidelink was defined by 3GPP in Release 12 as a standard which can be used for e.g. traffic safety.  Sidelink was adopted in NR from Release 16. 
Sidelink is stateless, so when the UE is configured with sidelink configurations it will monitor the configured Receive Pools where there might be messages to a group which the UE belongs to (one to many communication) or to the UE directly (one to one communication). The UE may also send a message to another UE or a group in the corresponding Transmit Pool. The sidelink functionality is independent on the RRC state of the UE when connected to a network, it may even be out-of-coverage from the network and still have active communication with other UEs. 
Monitoring of the Sidelink channel is power consuming. Since the sidelink functionality has mainly been targeting vehicles that have good power supply and the traffic safety often requires low latency, Sidelink is not designed for low power consumption. VRUs (Vulnerable Road Unit) are mostly power limited devices carried by pedestrians or bicycles. For V2X scenarios and traffic warning system of these power limited devices, a mechanism is needed for the VRU (Vulnerable Road Unit) to monitor the sidelink for hazardous warning messages in a more power efficient way. 
One mechanism could be to introduce a DRX mechanism for sidelink monitoring as pointed out in the third Objective of the WID.
Proposal 1:  Introduce a DRX mechanism for sidelink monitoring of VRU types of UEs.
Since the sidelink monitoring is active during long periods a power efficient Sidelink DRX mechanism is needed for power limited VRUs. Such mechanism should be described in TS 38.300 with details specified in e.g. TS 38.331 and in TS 38.304.
Proposal 2: Introduce description in 3GPP TS 38.300 of a Sidelink DRX concept . Then specify the details of the solution in e.g. 38.331 and 38.304 
To minimize resource utilization, to coordinate sidelink resources and to align transmissions and monitoring of sidelink messages/discovery or warning beacons, alignment between UEs is needed. For example the VRU needs to receive the sidelink messages from vehicles in proximity of the VRU with low delay and in the same time it should not consume unnecessary amount of power when the VRU is not in a busy traffic situation. 
To align sidelink monitoring, a DRX scheme would be suitable. Sidelink groups with specific Group IDs are already defined in 3GPP, TS 23.303 as ProSe Layer-2 Group ID. This ID could be evaluated to be used to define the DRX schedule, when to monitor and transmit on the sidelink. Then all UEs in the same group and the vehicles around, using the same service should monitor and send messages in the same period, therefore the VRU DRX timing should be the same for all UEs in the same area. 

Proposal 3: Support DRX scheme for sidelink groups operation to minimize power consumption. The DRX timing of the groups of UEs could be based on e.g. the existing Group_ID in order to align the timing of all UEs using the same service. 

Proposal 4: Study feasible DRX solutions which provide a good latency performance in dense traffic situations and can also provide a low power consumption e.g. when there is no traffic in the proximity.  

1. Conclusion
In this contribution, the following proposals are made;

Proposal 1: Introduce some sort of DRX mechanism for sidelink monitoring.
Proposal 2: Introduce description in 3GPP TS 38.300 of a Sidelink DRX concept. Then specify the details of the solution in e.g. 38.331 and 38.304.
Proposal 3: Support DRX scheme for sidelink groups operation to minimize power consumption. The DRX timing of the groups of UEs could be based on e.g. the existing Group_ID in order to align the timing of all UEs using the same service. 
[bookmark: _GoBack]Proposal 4: Study feasible DRX solutions which provide a good latency performance in dense traffic situations and can also provide a low power consumption e.g. when there is no traffic in the proximity.  
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