[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 101-bis-e	R4-2201162
Electronic Meeting, January 17-25, 2022

Agenda item:	6.15.5.2
Source: 	OPPO
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Title: 	Discussion on SL-DRX 
Document for:	Discussion
Introduction
In the last RAN4 meeting, the impacts of SL-DRX were discussed [1] and this paper will provide our considerations on the following RRM issues. 
· General RRM requirements with SL-DRX 
· Selection/reselection of V2X Synchronization Reference Source
· Interruption due to SL-DRX
Discussion
2.1 General RRM requirements with SL-DRX
	RRM requirements when multiple SL-DRX cycles are configured 
Agreement
· Consider a shortest SL-DRX cycle as baseline
· FFS transition due to the possible changes of selected DRX cycle


In the last RAN4 e-meeting, it was agreed to use the shortest SL-DRX cycle for defining RRM requirements when multiple SL-DRX cycles are configured, and further discuss whether / how to handle the transition due to the possible changes of selected SL-DRX cycle. We think the following rules in case of eDRX cycle changing defined in TS 36.133 [2] can be considered as a baseline. During the transition time interval for selected SL-DRX cycle, the RRM requirements shall be determined by the SL-DRX cycles before and after transition, for example the transition requirements can be defined as the minimum/maximum requirement between the two requirements before and after transition. Since the shortest SL-DRX cycle is considered for defining RRM requirements, we prefer the maximum requirement to be on the safe side. After the transition time interval, the UE is required meet the requirements corresponding the newly selected SL-DRX cycle.
Therefore, we propose: 
Proposal 1: In case of transition of the selected SL-DRX cycle,
· During the transition time interval, the UE shall meet the transition requirements, which is the determined by the maximum selected SL-DRX cycle before and after transition;
· After the transition time interval, the UE shall meet the requirements corresponding the newly selected SL-DRX cycle. 
	[bookmark: _Toc383690646]4.2.2.1	Measurement and evaluation of serving cell
For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
[bookmark: _Toc383690765]7.6.2.3	Minimum requirement at transitions (for RLM)
When the UE transitions between any two of DRX, eDRX_CONN and non-DRX or when DRX or eDRX_CONN cycle periodicity changes, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the PCell and PSCell.


As discussed before, the transition of selected SL-DRX cycle is caused by the change of QoS UE interested, which may be invisible for TE system. The selected SL-DRX cycle is assumed to be unchanged during the test procedure. 
Proposal 2: For test case, the selected SL-DRX cycle is assumed to be unchanged. 
2.2 Selection/reselection of V2X sync reference source 
	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
· For SLSS search for selection/reselection of V2X sync reference source 
· Option 1 : Not be restricted due to SL-DRX
· Option 2: FFS


In asynchronized scenario, the SLSS from V2X reference sources may not be aligned with the timing or SL-DRX on duration of searching UE. That is the reason of introducing additional Rx data dropping requirement. Based on this assumption, SLSS search should not be restricted due to SL-DRX cycle.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Proposal 3: For selection/reselection of V2X sync reference source, SLSS search is not restricted due to SL-DRX.
	UE Tx (Data & SLSS) drop rate requirements for asynchronized SLSS measurement & search
Agreement:
· For SLSS drop: 
· Allow Tx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search.
· For Data drop: FFS
· Allow Tx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search.
SyncRef UE detection time (Tdetect,SyncRef UE_V2X) for asynchronized SLSS measurement & search
Agreement
· max(8s, [X] SL-DRX cycles), X = FFS

UE Rx(Data) drop rate requirement 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


If proposal 3 is agreeable, then we do not see much motivation to include SL-DRX in Tdetect,SyncRef UE_V2X for asynchronized SLSS measurement and 8s in Rel-16 is desirable for us. If other companies have strong concerns, we can compromise to X=50 to move forward. 
Proposal 4: For asynchronized SLSS measurement and search, prefer Tdetect,SyncRef UE_V2X = 8s and can compromise to Tdetect,SyncRef UE_V2X = max(8s, 50*SL-DRX cycle). 
[bookmark: _GoBack]For Rx data drop rate, reusing Rel-16 requirements directly dose not considered the impact of SL-DRX configuration. In Rel-16 without SL-DRX, UE can drop up to 2 slots per PSBCH monitoring occasion and overall dropping 0.3% of V2X data reception within 8s, that means at most 24 slots out of 8000 slots for 15kHz SCS. But total V2X reception slots may be reduced with SL-DRX. For example, only 500 reception slots if 160ms DRX cycle with 10ms on duration is configured. Then UE can only drop 500*0.3%=1.5 slots (smaller than 2 slots per PSBCH monitoring occasion), which is not reasonable from our perspective. To reuse Rel-16 requirement, it should be clarified that the dropping rate is calculated ignoring SL-DRX configuration. Another way is to follow the dropping rate requirements of Tx, i.e. allow Rx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search and do not specify the exact value of dropping rate. 
Proposal 5: The UE Rx(Data) drop requirement for asynchronized SLSS measurement & search can be defined as:
· Option 1: Reuse Rel-16 requirements with additional clarification that “The dropping rate is calculated ignoring SL-DRX configuration”
· Option 2: Allow Rx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search and do not specify the exact value of dropping rate
2.3 Interruption due to SL-DRX
	Interruption to WAN due to SL-DRX
Agreement
· 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
Interruption length on WAN due to SL-DRX
· FFS : Consider table 8.2.1.2.1-1 in TS 38.133 as baseline
· Table 8.2.1.2.1-1 (TS38.133): Interruption length X at transition between active and non-active during DRX
	[image: ]
	NR Slot 
	Interruption length X (slots)

	
	length (ms)
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


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


Considering intra-band concurrent SL operation in Rel-17, single chip implementation for both Uu and SL operation can be assumed. Thus, the current requirements at transitions between active and non-active during DRX for EN-DC can be used as the baseline for interruption requirements on WAN due to SL-DRX, including interruption length and missed Ack/Nack probability. 
Proposal 6: For interruption requirements on WAN due to SL-DRX: 
· Use the current interruptions at transitions between active and non-active during DRX for EN-DC as the baseline. 
· Consider interruption length defined table 8.2.1.2.1-1 in TS 38.133 as baseline 
· Consider missed Ack/Nack probability defined in section 8.2.1.2.1 in TS 38.133 as baseline changing [E-UTRAN Pcell DRX cycle] to [configured SL-DRX cycle] 
As described in clause 2.1, the shortest SL-DRX cycle can be used when multiple SL-DRX cycles are configured
Proposal 7: The shortest SL-DRX cycle can be used to determine the missed Ack/Nack requirements on WAN.
In LTE ProSe, the interruptions due to SL-DRX are not allowed for the reception of paging or system information, or while the onDurationTimer is running. NR V2X can follow the same principles. 
Proposal 8: Interruptions on WAN are not allowed during:
· the reception of paging, or
· the reception system information, or
· while onDurationTimer is running

Conclusion
In this contribution, we provide our considerations on the impacts on RRM requirements due to SL-DRX and the following proposals. 
Proposal 1: In case of transition of the selected SL-DRX cycle,
· During the transition time interval, the UE shall meet the transition requirements, which is the determined by the maximum selected SL-DRX cycle before and after transition;
· After the transition time interval, the UE shall meet the requirements corresponding the newly selected SL-DRX cycle. 
Proposal 2: For test case, the selected SL-DRX cycle is assumed to be unchanged. 
Proposal 3: For selection/reselection of V2X sync reference source, SLSS search is not restricted due to SL-DRX.
Proposal 4: For asynchronized SLSS measurement and search, prefer Tdetect,SyncRef UE_V2X = 8s and can compromise to Tdetect,SyncRef UE_V2X = max(8s, 50*SL-DRX cycle). 
Proposal 5: The UE Rx(Data) drop requirement for asynchronized SLSS measurement & search can be defined as:
· Option 1: Reuse Rel-16 requirements with additional clarification that “The dropping rate is calculated ignoring SL-DRX configuration”
· Option 2: Allow Rx dropping at most in an aggregated window of 480ms during Tdetect,SyncRef UE_V2X async search and do not specify the exact value of dropping rate
Proposal 6: For interruption requirements on WAN due to SL-DRX: 
· Use the current interruptions at transitions between active and non-active during DRX for EN-DC as the baseline. 
· Consider interruption length defined table 8.2.1.2.1-1 in TS 38.133 as baseline 
· Consider missed Ack/Nack probability defined in section 8.2.1.2.1 in TS 38.133 as baseline changing [E-UTRAN Pcell DRX cycle] to [configured SL-DRX cycle]
Proposal 7: The shortest SL-DRX cycle can be used to determine the missed Ack/Nack requirements on WAN.
Proposal 8: Interruptions on WAN are not allowed during:
· the reception of paging, or
· the reception system information, or
· while onDurationTimer is running
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