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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the previous RAN4 meetings, RRM requirements for sidelink enhancements were discussed. The agreements/conclusions/open issues on RRM requirements related to SL-DRX in the RAN4#100-e meeting is captured in [1].
We provided our initial views on RRM requirements for sidelink enhancement [2, 3, 4] in the previous meetings. In this contribution, we further provide our views on RRM requirements impacts due to SL-DRX operation for R17 NR sidelink enhancements.
2. Discussion
SL-DRX is introduced in R17 for UE power saving. The design of SL-DRX is still under discussion in RAN2 and RAN1. A sidelink Rx UE could be configured with multiple SL-DRXs. In the last meeting, RAN4 made agreements relevant to SL-DRX in terms of defining RRM requirements. 
	Agreement
· For initialize/cease of SLSS transmission requirement
· Define requirement based on the assumption that UE performs one SLSS measurement per SL-DRX cycle
· For PSBCH-RSRP measurement requirement for selection/reselection of V2X sync reference source
· Define requirement based on the assumption that UE performs one SLSS measurement per SL-DRX cycle
· Consider a shortest SL-DRX cycle as baseline
· FFS transitions due to the possible changes of selected DRX cycle 
· For SLSS search for selection/reselection of V2X sync reference source
· Option 1 : Not be restricted due to SL-DRX
· Option 2: FFS


Selection/reselection of V2X Synchronization Reference Source
For the selection/reselection of V2X synchronization reference source, the SyncRef UE detection time would be impacted by SL-DRX operation. However, it is not so straightforward by scaling SyncRef UE detection time with SL-DRX cycles. 

The SyncRef UE detection time (Tdetect,SyncRef UE_V2X) for Synchronized SLSS measurement and search is agreed to reuse Rel-16 requirement (1.6s), which is not related to SL-DRX cycles. For asynchronized SLSS measurement and search there was proposal to introduce conditional SyncRef UE detection requirements, with which power saving can be achieved already. If conditional syncRef UE detection is supported, then SLSS search for selection/reselection of V2X sync reference is not necessarily scaled by SL-DRX cycles. Furthermore, the SLSS search for selection/reselection of V2X sync reference source should have high priority as it is to ensure communication performance between UEs in our view. Fast SLSS search and measurement is preferred even if conditional SyncRef UE detection requirements are not supported.
Proposal 1: For selection/reselection of V2X sync reference source, SLSS search time is not restricted by SL-DRX cycle.
For SyncRef UE detection time (Tdetect,SyncRef UE_V2X) for asynchronized SLSS measurement and search, it was agreed to use max(8s, [X] SL-DRX cycles) as baseline and X is FFS. If proposal 1 is agreeable, then the SLSS detection time in Rel-16, i.e., 8s for asynchronous sources, can be reused. 
Proposal 2: For asynchronous case, SyncRef UE detection time Tdetect,SyncRef UE_V2X for selection/reselection of V2X synchronization reference source is defined as 8 seconds at SCH Es/Iot ≥ 0 dB.

For UE Tx(SLSS and data) and Rx(data) drop rate requirements, the agreements in [1] are as follows.
	WF 2.3.2 UE Rx(Data) drop rate requirements for Asynchronized SLSS measurement & search 
· FFS
· Option 1 : Reuse Rel-16 requirements (a maximum of 0.3% of its Data reception during Tdetect,SyncRef UE_V2X )
· Option 2 : Discuss how to calculate dropping rate with SL-DRX
WF – 2.3.3 UE Tx(SLSS) drop rate requirements for Synchronized SLSS measurement & search 
· Reuse Rel-16 requirements (a maximum of 30% of its SLSS transmissions during Tdetect,SyncRef UE_V2X )
· Based on assumption that both SLSS transmission and SLSS search are allowed during SL-DRX on duration or SL-DRX off duration
WF – 2.3.4 UE Tx(Data & SLSS) drop rate requirements for Asynchronized SLSS measurement & search 
· For SLSS drop
· Allow Tx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search.
· For Data drop
· Allow Tx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search.


For UE Rx(Data) drop rate requirements for asynchronized SLSS measurement,  it depends on how SLSS search and measurement is performed. If proposal 2 is agreeable that SLSS detection time in Rel-16 is reused, then it is reasonable to reuse Rel-16 Rx data drop requirements (maximum of 0.3% drop rate of its data reception during Tdetect,SyncRef UE_V2X ).
Proposal 3: For asynchronous case, the legacy V2X date reception dropping rate requirements, i.e. maximum of 0.3% drop rate of its data reception during Tdetect,SyncRef UE_V2X are reused. 
There was proposal to introduce conditional SyncRef UE detection requirements for asynchronized SLSS measurement and search.
	WF – 2.3.5 Conditional SyncRef UE detection requirements for Asynchronized SLSS measurement & search 
· Consider  conditional SyncRef UE detection requirements for Asynchronized SLSS measurement & search 
· Option 1 
· 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 2 : FFS


In our view, introducing conditional SyncRef UE detection requirements for asynchronized SLSS measurement and search will bring power saving benefit for the UE. Comparing to taking SL-DRX into consideration for SyncRef UE detection requirements, it would simplify the requirements.
For the conditions to trigger async SyncRef UE detection, it can be further discussed.
Proposal 4: SyncRef UE detection requirements for asynchronized SLSS search and measurement is defined when certain conditions are met. The conditions are FFS. 

Interruption
Impact on WAN due to SL-DRX
	WF – 2.4.1 Interruption to WAN due to SL-DRX
· FFS : Define interruption requirements when NR SL is in SL-DRX but NR is in non-DRX
· The current interruptions at transitions between active and non-active during DRX for EN-DC can be used as baseline
· FFS : when SL is for V2X communication, interruptions shall be avoided on WAN during 
· reception of paging,
· reception of system information, 
· while onDurationTimer is running
WF – 2.4.1.1 Interruption length on WAN due to SL-DRX 
· FFS : Consider table 8.2.1.2.1-1 in TS 38.133 as baseline
WF – 2.4.1.2 Allowed probability of missed Ack/Nack on WAN due to SL-DRX 
· FFS : As baseline, 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. FFS when multiple SL-DRX cycles are configured
WF – 2.4.3 Interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration 
· FFS
· Option 1: Consider interruption requirement similar to SL-DRX transition
· Option 2: Not consider interruption requirement as NR Uu case (search to receive SSB outside of Uu DRX on duration).


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 can be largely reused. 
The threshold 640ms can also be reused to differentiate probability of missed ACK/NACK with different values for tradeoff between power saving and system performance. Existing probability of missed ACK/NACK due to DRX transition for EN-DC can also be reused. The requirements do not consider transition of multiple SL-DRX cycles. For the interruption length for each interruption, we don’t see any reason to change the value in Table 8.2.1.2.1-1 in TS 38.133 for async case.
Proposal 5: Interruptions on WAN due to SL-DRX transitions are defined when NR sidelink is in SL-DRX but NR is in non-DRX. The current interruptions at transitions between active and non-active during DRX for EN-DC can be used as baseline.
Proposal 6: Interruptions on WAN are allowed with 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. FFS when multiple SL-DRX cycles are configured.
Proposal 7: The value in Table 8.2.1.2.1-1 for async case in TS 38.133 can be reused for interruption length of each interruption.
Regarding on how to avoid interruption to WAN when SL is for V2X communication, it is not clear how this can be done. 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.
Proposal 8: FFS feasibility of avoiding interruptions on WAN during paging reception/system information reception etc., when SL is for V2X communication.
For interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration, we understand interruptions could happen due to RF on/off retuning. However, it would be difficult to define requirements as it is not clear how many SyncRef UE detection would be performed during SL-DRX off duration. One possible way of defining requirements would be adding a note that additional interruptions may be expected for SyncRef UE detection during SL DRX off duration.
Proposal 9: A note is added that additional interruptions may be expected for SyncRef UE detection during SL DRX off duration. 

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 selection/reselection of V2X sync reference source, SLSS search time is not restricted by SL-DRX cycle.
Proposal 2: For asynchronous case, SyncRef UE detection time Tdetect,SyncRef UE_V2X for selection/reselection of V2X synchronization reference source is defined as 8 seconds at SCH Es/Iot ≥ 0 dB.
Proposal 3: For asynchronous case, the legacy V2X date reception dropping rate requirements, i.e. maximum of 0.3% drop rate of its data reception during Tdetect,SyncRef UE_V2X are reused. 
Proposal 4: SyncRef UE detection requirements for asynchronized SLSS search and measurement is defined when certain conditions are met. The conditions are FFS. 
Proposal 5: Interruptions on WAN due to SL-DRX transitions are defined when NR sidelink is in SL-DRX but NR is in non-DRX. The current interruptions at transitions between active and non-active during DRX for EN-DC can be used as baseline.
Proposal 6: Interruptions on WAN are allowed with 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. FFS when multiple SL-DRX cycles are configured.
Proposal 7: The value in Table 8.2.1.2.1-1 for async case in TS 38.133 can be reused for interruption length of each interruption.
Proposal 8: FFS feasibility of avoiding interruptions on WAN during paging reception/system information reception etc., when SL is for V2X communication.
Proposal 9: A note is added that additional interruptions may be expected for SyncRef UE detection during SL DRX off duration. 
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