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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#101-bis-e meeting, there was good progress on RRM requirements for SL-DRX operation for sidelink enhancement. The agreements/conclusions/open issues are captured in [1] as follows.

	WF – 2.1 RRM requirements at transition when SL DRX cycle periodicity changes in the configured multiple SL-DRX cycles
· When the SL-DRX changes, the UE is not required to meet corresponding requirements within this DRX cycle

WF – 2.2.2 SyncRef UE detection time (Tdetect,SyncRef UE_V2X) for Asynchronized SLSS measurment & search
· 8s

 WF – 2.2.3 UE Rx(Data) drop rate requirements for Asynchronized SLSS measurment & search
· Option 1: maximum drop rate(X) during Tdetect,SyncRef UE_V2X 
· Option 1a : X = 0.3%(Rel-16) (CATT, vivo, Xiaomi)
· Option 1b : X = 0.3%(Rel-16) with additional clarification that “The dropping rate is calculated ignoring SL-DRX configuration” (Oppo)
· Option 1c : X = max{2 slots, 0.3% of its V2X data reception} (LGE)
· Option 2 : maximum aggregated drop window(Y) during Tdetect,SyncRef UE_V2X (Oppo)
· Y = 480ms
· Moderator’s suggestion based on 2nd round
· Up to 24 slots(or 5%) of V2X data reception during maximum aggregated drop window of 480ms is allowed to be dropped for PSBCH monitoring 
Further discuss in next meeting
WF – 2.2.4 Conditional SyncRef UE detection requirements for Asynchronized SLSS measurment & search
· Option 1 : Define conditional SyncRef UE detection requirements (QC, LGE, vivo)
· Option 1a: (Qualcomm)
· UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period:
· SLSS RSRP is larger than a threshold
· SLSS RSRP variation is lower than a threshold. The SLSS RSRP variation is the average value of (instantaneous RSRP - current filtered RSRP)^2 during the evaluation period
· Data connection is maintained with the current SyncRef UE source 
· The evaluation period is the same as SLSS Tx initiation/cease evaluation period when SLSS is the synchronization source
· Option 1b: (LGE)
· UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period, Tevaluate,SLSS:
· All SLSS RSRPs are larger than a threshold, syncTxThreshOoC.
· Data connection is maintained with the current SyncRef UE source
· Option 1c : FFS (vivo)
· Option 2 : Not define conditional SyncRef UE detection requirements for asynchronized SLSS measurement & search in R17 (Huawei, Xiaomi)
· Further discuss in next meeting 
WF – 2.2.5 UE Tx(Data & SLSS) drop rate requirements for Asynchronized SLSS measurment & search 
· Specify based on the previous agreements
· Allow Tx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search
· If needed, revisit in next meeting 
WF – 2.3.1 Whether to define interruption to WAN due to SL-DRX Agreement (GTW)
· Define interruption requirements on NR transmission if configured due to NR SL transitions between active and non-active in SL DRX when NR SL is in SL-DRX but NR is in non-DRX
· EN-DC can be used as baseline
· FFS whether interruptions are applicable for the following WAN conditions and impact on SL transitions between active and non-active SL DRX if interruptions are not applicable:
· reception of paging
· reception of system information
· while onDurationTimer is running
· while RLF timer is running 
· while UE is performing CBD
· FFS on interruptions for the case when NR is in DRX and SL is in SL-DRX 

WF – 2.3.1.1 Interruption length on WAN due to SL-DRX when interruption is allowed
· Reuse table 8.2.1.2.1-1 for sync & async case in TS 38.133
WF – 2.3.1.2 Allowed probability of missed Ack/Nack on WAN due to SL-DRX when interruption is allowed 
· Allow up to 1 % probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640ms, and up to 0.625 % probability of missed ACK/NACK when the configured configured SL-DRX cycle]is 640ms or longer. 
· when multiple SL-DRX cycles are configured,
· a shortest SL-DRX cycle is applied 
 WF – 2.3.4 Interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration Agreement
· Define interruption 
· Further discuss how to specify it in next meeting  

 WF – 2.3.5 Sensing requirement during SL-DRX
· For active time, define requirements 
· ‘When partial sensing mechanism is enabled for the resource pool that UE is monitoring and selecting resource from, the UE shall be capable of performing the L1 SL-RSRP measurements on the sensing periods specified in TS38.214[26]. When SL-DRX is enabled, the UE shall be capable of performing the L1 SL-RSRP measurements and select resource during SL-DRX active time as specified in TS38.214[26].’
WF – 2.4.1 Interruption to SL due to Uu DRX

· ACK/NACK miss probability requirements are only applied when HARQ process on SL is supported 

WF – 3.1.1 L1-RSRP measurement for partial sensing
· Existing L1 SL-RSRP measurement accuracy requirements can be applied 

WF – 3.1.2 L1-RSRP measurement for inter-UE coordination
· Existing L1 SL-RSRP measurement accuracy requirements can be applied 


In this contribution, we further provide our views on remaining open issues on RRM requirements for SL-DRX for R17 NR sidelink enhancements.
2. Discussion
There are several open issues on requirements for SL-DRX operation. 
Selection/reselection of V2X Synchronization Reference Source
For UE Rx(data) drop rate requirements, the agreements in [1] are as follows.
	WF – 2.2.3 UE Rx(Data) drop rate requirements for Asynchronized SLSS measurment & search
· Option 1: maximum drop rate(X) during Tdetect,SyncRef UE_V2X 
· Option 1a : X = 0.3%(Rel-16) (CATT, vivo, Xiaomi)
· Option 1b : X = 0.3%(Rel-16) with additional clarification that “The dropping rate is calculated ignoring SL-DRX configuration” (Oppo)
· Option 1c : X = max{2 slots, 0.3% of its V2X data reception} (LGE)
· Option 2 : maximum aggregated drop window(Y) during Tdetect,SyncRef UE_V2X (Oppo)
· Y = 480ms
· Moderator’s suggestion based on 2nd round
· Up to 24 slots(or 5%) of V2X data reception during maximum aggregated drop window of 480ms is allowed to be dropped for PSBCH monitoring 


For UE Rx(Data) drop rate requirements for asynchronized SLSS measurement,  it depends on how SLSS search and measurement is performed. It was agreed that SyncRef UE detection time (Tdetect,SyncRef UE_V2X) for asynchronized SLSS measurement & search is 8s, which is the same as in Rel-16. Meantime, we think asyn SyncRef UE detection may not be always feasible to be conducted taking SL-DRX into account, which was designed without considering synchronization reference source selection. 
For UE Tx(Data & SLSS) drop rate requirements for asynchronized SLSS measurement & search, it was agreed that Tx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search is allowed. It also makes sense the Rx(data) drop rate requirements are specified in the similar way, i.e., V2X data reception during maximum aggregated window of 480ms is allowed to be dropped for PSBCH monitoring. In addition, UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion.
Proposal 1: For asynchronous case, V2X data reception is allowed to be dropped for PSBCH monitoring at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X. In addition, UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion. 
There was proposal to introduce conditional SyncRef UE detection requirements for asynchronized SLSS measurement and search.
	WF – 2.2.4 Conditional SyncRef UE detection requirements for Asynchronized SLSS measurment & search
· Option 1 : Define conditional SyncRef UE detection requirements (QC, LGE, vivo)
· Option 1a: (Qualcomm)
· UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period:
· SLSS RSRP is larger than a threshold
· SLSS RSRP variation is lower than a threshold. The SLSS RSRP variation is the average value of (instantaneous RSRP - current filtered RSRP)^2 during the evaluation period
· Data connection is maintained with the current SyncRef UE source 
· The evaluation period is the same as SLSS Tx initiation/cease evaluation period when SLSS is the synchronization source
· Option 1b: (LGE)
· UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period, Tevaluate,SLSS:
· All SLSS RSRPs are larger than a threshold, syncTxThreshOoC.
· Data connection is maintained with the current SyncRef UE source
· Option 1c : FFS (vivo)
· Option 2 : Not define conditional SyncRef UE detection requirements for asynchronized SLSS measurement & search in R17 (Huawei, Xiaomi)


In our view, introducing conditional SyncRef UE detection requirements for asynchronized SLSS measurement and search will bring power saving benefit for the UE. However, conditions need to be carefully identified.
To make the conditional async SyncRef UE detection work, there are criteria should be set. It is necessary to ensure current SyncRef UE is strong enough so that there is no need to search other same priority async SyncRef UE sources. It can be based on condition 1 that SLSS RSRP is larger than a threshold. It is also necessary to ensure UE should be aware of high priority async SyncRef UE sources. It was proposed to be based on condition 2 that SLSS RSRP variation is lower than a threshold. However, it is not clear how this could work as it is async SyncRef UE detection. The current SLSS RSRP may not be impact by high priority SyncRef UEs. So, condition 2 needs further discussion. It is also necessary that data connection is reliable with SyncRef UEs in a cluster. However, it needs clarification what the condition is to guarantee this. UE Data connection is maintained with the current SyncRef UE source is not so clear.
Proposal 2: UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period:
· SLSS RSRP is larger than a threshold
· FFS on conditions to ensure UE is aware of high priority async SyncRef UE sources.
· FFS on conditions data connection is reliable with current SyncRef UE sources. 
Interruption
Impact on WAN due to SL-DRX
	WF – 2.3.1 Whether to define interruption to WAN due to SL-DRX Agreement (GTW)
· Define interruption requirements on NR transmission if configured due to NR SL transitions between active and non-active in SL DRX when NR SL is in SL-DRX but NR is in non-DRX
· EN-DC can be used as baseline
· FFS whether interruptions are applicable for the following WAN conditions and impact on SL transitions between active and non-active SL DRX if interruptions are not applicable:
· reception of paging
· reception of system information
· while onDurationTimer is running
· while RLF timer is running 
· while UE is performing CBD
· FFS on interruptions for the case when NR is in DRX and SL is in SL-DRX 

 
 WF – 2.3.4 Interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration Agreement
· Define interruption 
· Further discuss how to specify it in next meeting


Interruptions are allowed at transitions between active and non-active during DRX for EN-DC/NE-DC for NR operation. For the interruption requirements for sidelink operation, the existing interruption requirements for DRX transition in EN-DC was agreed to be used as baseline. 
Regarding when to avoid interruption to WAN when SL is for V2X communication, there are serval use cases being proposed. In our understanding, if interruptions need to be avoided under certain conditions, it requires coordination between SL-DRX and WAN operations, which is not in Rel-17 sidelink enhancement. Otherwise, UE may need to always stay power on even SL-DRX is configured. Our preference is not to specify requirements for interruption avoidance when there are certain activities on WAN. Furthermore, the transitions between active and non-active SL-DRX would not always cause interruptions to those activities on WAN. 
Proposal 3: Not to specify requirements for avoiding interruptions on WAN during paging reception/system information reception etc., when SL-DRX is configured.

There is no conclusion in Rel-17 sidelink enhancement to ensure NR DRX and SL-DRX alignment. Thus, when NR is in DRX and SL is in SL-DRX, it would be very difficult and not necessary to define interruption requirements. 
Proposal 4: No interruption requirements are specified when NR is in DRX and SL is in SL-DRX.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on RRM requirements due to SL-DRX for R17 NR sidelink enhancement. Based on analysis following observations and proposals are present.
Proposal 1: For asynchronous case, V2X data reception is allowed to be dropped for PSBCH monitoring at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X. In addition, UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion. 
 Proposal 2: UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period:
· SLSS RSRP is larger than a threshold
· FFS on conditions to ensure UE is aware of high priority async SyncRef UE sources.
· FFS on conditions data connection is reliable with current SyncRef UE sources. 
Proposal 3: Not to specify requirements for avoiding interruptions on WAN during paging reception/system information reception etc., when SL-DRX is configured.
Proposal 4: No interruption requirements are specified when NR is in DRX and SL is in SL-DRX.

4. References
[1] R4-2202650	WF on NR SL enhancements RRM requirements, LG Electronics
[2] 
