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1 Introduction
In last RAN4 meeting, RRM requirements for SL-DRX were discussed and a WF was approved [1]. In this contribution, we provide our further consideration of several open issues of RRM requirements for SL-DRX.
2 Discussion
General assumption
The issue of SL UE reception behavior was pointed out in last meeting. From our opinion, it would be reasonable to take the assumption that UE performs one SLSS measurement per SL-DRX cycle, which is align with the principle for the requirements of Uu-DRX. 
Proposal 1: RAN4 to define the sidelink requirements based on the assumption that UE performs one SLSS measurement per SL-DRX cycle.
According to the agreement in RAN2, R17 sidelink enhancements would support SL-DRX for all service types, i.e. unicast, groupcast, and broadcast. For SL unicast, the SL DRX configuration was decided between Tx-UE and Rx-UE. For SL groupcast and broadcast, DRX cycle is configured per QoS profile. For the case the SL UE has multiple QoS profiles for same DST L2 ID, whether UE has to down-select to a single DRX configuration is under discussion. Also, according to the latest agreements in RAN2, default DRX configuration(s) is introduced for SL groupcast and broadcast, which could be used for QoS profile(s) that has no mapping DRX configuration(s).
Based on the current situation, one SL UE would monitoring PSCCH based on multiple SL DRX cycles at the same time. For the requirements for synchronization related measurements, RAN4 need to select one certain SL DRX cycle. From our perspective, the minimum or maximum SL DRX cycle could be selected.
Proposal 2: RAN4 to discuss the feasibility of selecting proper DRX cycle in the multiple active SL DRX cycle for synchronization related measurements.
Furthermore, if RAN4 to select one SL DRX cycle from the multiple SL DRX configurations for related RRM measurement, UE may face the problem of frequent transition of DRX cycle. RAN4 also needs to consider minimum requirements at transitions for different selected DRX cycle.
Proposal 3: RAN4 to consider the minimum requirements at transitions due to the possible changes of selected DRX cycle.
Initiation/cease of SLSS transmissions
	Issue 1-2-1 : Initiation/cease of SLSS transmissions due to SL-DRX when GNSS/NR Cell /EUTRAN Cell is synchronization reference source
· Option 1 : Consider Rel-16 evaluation period requirement as starting point if it does not depend on the progress of SL DRX
· Option 2 : Consider the progress of SL DRX, e.g., impact of alignment between SL DRX and Uu DRX
· Issue 1-2-2 : Initiation/cease of SLSS transmissions due to SL-DRX when SyncRef UE is synchronization reference source 
· Option 1 : Consider Tevaluate,SLSS = max(4 S-SSB periods, 4 SL-DRX cycles) as starting point
· For multiple SL-DRX cycles, FFS which one would be applied
· Other options based on the assumption of UE behavior different than one SLSS measurement per SL-DRX cycle are not precluded
· Option 2 : Consider the progress of SL DRX, e.g., impact of alignment between SL DRX and Uu DRX


When NR/E-UTRAN cell is synchronization reference source, UE performs measurements on Uu link and the evaluation time is derived based on the intra-frequency Uu measurement requirements. In this case, we think the introduction of SL-DRX would have no impact. Also, to our knowledge, RAN2 is working to achieve the alignment between SL-DRX and Uu-DRX. We prefer to define the requirement based on the assumption that SL-DRX would be aligned with Uu-DRX. If it is concluded that the alignment between SL-DRX and Uu-DRX cannot be guaranteed, RAN4 can further study the potential impact.
Proposal 4: RAN4 to define the requirements based on the assumption that SL-DRX would be aligned with Uu-DRX when NR/E-UTRAN cell is as synchronization reference source.
Proposal 5: The introduction of SL-DRX would have no impact on the requirements when NR/E-UTRAN cell is as synchronization reference source.
When SyncRef UE is synchronization reference source, the evaluate period requirements would be impacted by SL-DRX, which had reached a consensus in last meeting. Based on the above discussion, the initiation/cease of SLSS transmission requirements could be defined as max(4 S-SSB periods, 4 SL-DRX cycles).
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 6: RAN4 to define Tevaluate,SLSS = max(4 S-SSB periods, 4 SL-DRX cycles) when SyncRef UE is synchronization reference source.
Selection/reselection of V2X Synchronization Reference Source
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Issue 1-2-3 : SyncRef UE detection time of Selection/reselection of V2X Synchronization Reference Source
· Define the requirements separately for synchronous case and asynchronous case 
· FFS
· How to select SL-DRX cycle length for multiple active SL-DRX configurations
· Whether to consider measuring SLSS from multiple SLSS periods in a SL-DRX cycle, or measuring only SLSS from one SLSS period per SL-DRX cycle, if SL-DRX cycle length > SLSS period
· Issue 1-2-4 : PSBCH-RSRP measurement period of Selection/reselection of V2X Synchronization Reference Source 
· Option 1 : max(320ms, 2 SL-DRX cycles) as starting point
· For multiple SL-DRX cycles, FFS which one would be applied
· Other options based on the assumption of UE behavior different than one SLSS measurement per SL-DRX cycle are not precluded
· Option 2 : FFS whether or not to depend on the progress of SL DRX
· Issue 1-2-5 : UE dropping requirements of Selection/reselection of V2X Synchronization Reference Source
· Selection/reselection of V2X Synchronization Reference Source with SL-DRX
· Asynchronous case: UE is allowed to drop V2X reception for the purpose selection/reselection of V2X Synchronization Reference Source
· FFS if TX dropping requirement shall be defined and how to take into account SL-DRX


The requirements for selection/reselection of V2X synchronization reference source are mainly about the SyncRef UE detection time and the dropping rate. In current spec, the SyncRef UE detection time is defined as 1.6s for the synchronized case and 8s for the asynchronized case, corresponding to 10 SLSS periods and 50 SLSS periods respectively. From our aspect, the detection time would be modified considering the introduction of SL-DRX. 
Proposal 7: The SyncRef UE detection time need to be revisited due to the selected SL-DRX cycle.
For PSBCH-RSRP measurement period, the current 320ms, e.g. 2 SLSS periods, need to be revisited considering the configuration of selected SL-DRX. 
Proposal 8: RAN4 to define PSBCH-RSRP measurement period as max(320ms, 2 SL-DRX cycles).
To ensure the same performance as that in Rel-16, we prefer to reuse the existing Tx dropping rate and Rx dropping rate requirements for synchronization reference source selection/reselection with SL-DRX.
Proposal 9: RAN4 to reuse the existing dropping requirements for synchronization reference source selection/reselection with SL-DRX.
Interruption
	Issue 1-2-6 : Interruption to WAN due to SL-DRX
· Option 1 : Consider Rel-16 EN-DC interruption requirement as starting point
· interruptions can occur due to tuning ON/OFF SL RF 
· at transitions between active and non-active during SL-DRX
· at transitions from non-SL-DRX to SL-DRX
· Consider to avoid interruptions during certain occasions 
· Option 2 : Consider interruption requirements during LTE ProSe as reference
· Consider to avoid interruptions during certain occasions such as while onDurationTimer is running, during paging reception.
· Issue 1-2-7 : Interruption to SL due to Uu DRX
· FFS for specific scenarios for interruption to SL due to Uu DRX
· Consider Rel-16 EN-DC interruption requirement as starting point



For the interruption requirements, we agree to consider Rel-16 EN-DC interruption requirement as starting point. For the case where Uu and SL communication are based on separate RF chain, 500us of RF retuning time needs to be considered. For the case where Uu and SL communication are based on single RF chain, 1ms of RF retuning time needs to be considered. Furthermore, 1 additional slot need to be considered for asynchronous interruption scenarios. 
[bookmark: _GoBack]Proposal 10: RAN4 to define interruption requirements due to SL-DRX based on interruption time of 500us.
3 Conclusion
Proposal 1: RAN4 to define the sidelink requirements based on the assumption that UE performs one SLSS measurement per SL-DRX cycle.
Proposal 2: RAN4 to discuss the feasibility of selecting proper DRX cycle in the multiple active SL DRX cycle for synchronization related measurements.
Proposal 3: RAN4 to consider the minimum requirements at transitions due to the possible changes of selected DRX cycle.
Proposal 4: RAN4 to define the requirements based on the assumption that SL-DRX would be aligned with Uu-DRX when NR/E-UTRAN cell is as synchronization reference source.
Proposal 5: The introduction of SL-DRX would have no impact on the requirements when NR/E-UTRAN cell is as synchronization reference source.
Proposal 6: RAN4 to define Tevaluate,SLSS = max(4 S-SSB periods, 4 SL-DRX cycles) when SyncRef UE is synchronization reference source.
Proposal 7: The SyncRef UE detection time need to be revisited due to the selected SL-DRX cycle.
Proposal 8: RAN4 to define PSBCH-RSRP measurement period as max(320ms, 2 SL-DRX cycles).
Proposal 9: RAN4 to reuse the existing dropping requirements for synchronization reference source selection/reselection with SL-DRX.
Proposal 10: RAN4 to define interruption requirements due to SL-DRX based on interruption time of 500us.
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