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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our views on the remaining issues of RRM requirements for intra-band concurrent SL operation. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
According to WF[1] which was agreed in the last RAN4#101bis-e meeting, the remaining issues are as follows. We would like to continue the discussion on the remained issues which are highlighted in yellow color.
	· Among agreements of requirements related to intra-band con-current SL operation
· 1.2 Scheduling restriction calculation when switching TDM based intra-band con-current SL operation
· Consider only RF switching time for scheduling availability
· When switch from uplink transmision to NR V2X sidelink transmision occurs in sidelink slot ‘n’, 
· UE is not expected to transmit or receive on NR V2X sidelink on the sidelink slot ‘n’.
· When switch from NR V2X sidelink transmision to uplink transmision occurs in sidelink slot ‘n-1’, 
·  UE is not expected to transmit or receive on NR V2X sidelink on the sidelink slot ‘n-1’. 
· When switch from NR V2X sidelink transmision to uplink transmision occurs in Uu slot ‘n’, 
· UE is not expected to transmit uplink or receive downlink on the Uu slot ‘n’.
· When switch from uplink transmision to NR V2X sidelink transmision occurs in Uu slot ‘n-1’, 
· UE is not expected to transmit uplink or receive downlink on the Uu slot ‘n-1’.
· FFS: whether the requirement is different when NTA is smaller than the switching time
· 1.2.1 Timeline applicability when switching TDM based intra-band con-current SL operation 
· FFS Tx preparation time by
· SL to Uu Tx switch: K2 >= 2 slots for the first UL grant when switching from SL to Uu
· Uu to SL Tx switch: N2 >= one slot + PSSCH preparation time for the first SL grant when switching from Uu to SL

· Among agreements of requirements related to SL-DRX
· 2.2.3 UE Rx(Data) drop rate requirements for Asynchronized SLSS measurement & search 
· Further discuss in next meeting
· 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 
· 2.2.4 Conditional SyncRef UE detection requirements for Asynchronized SLSS measurement & search 
· Further discuss in next meeting 
· 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)
· 2.2.5 UE Tx(Data & SLSS) drop rate requirements for Asynchronized
· 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
· 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
·  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 
· 2.3.4 Interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration 
· Define interruption 
· Further discuss how to specify it in next meeting  
 



Related to Intra-band con-current SL operation
· 1.2 Scheduling restriction calculation when switching TDM based intra-band con-current SL operation
The requirement for switching from uplink transmission to NR V2X sidelink transmission is not different depending on whether NTA is smaller than the switching time. Figure 2.1 shows it.



Figure 2.1: Switching from UL to SL transmission
Proposal 1: The scheduling restriction requirement is same no matter what NTA is smaller than the switching time.

· 1.2.1 Timeline applicability when switching TDM based intra-band con-current SL operation 
For Tx preparation time, our understanding is that it is already specified in RAN1 specification. Therefore, RAN4 does not need to consider it if the additional difference is not identified.
Proposal 2: Not consider Tx preparation time requirement in RAN4 if the additional difference is not identified.

Related to SL-DRX
· 2.2.3 UE Rx(Data) drop rate requirements for Asynchronized SLSS measurement & search 
SL-DRX cycle and on-duration timer were agreed in RAN2 as follows.
· SL-DRX cycle : 
· ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2048, ms2560, ms5120, ms10240
· SL-DRX on-duration :
· ms1, ms2, ms3, ms4, ms5,ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,                                                     ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,                                                         ms1600
Table 2.1 summarizes the aggregated on-duration window during Tdetect,SyncRef UE_V2X (8s) for all possible combinations of SL-DRX cycle and SL-DRX on-duration. 
Table 2.1: Aggregated on-duration window
	SL-DRX 
on-duration(ms)
	SL-DRX cycle (ms)

	
	10
	20
	32
	40
	60
	64
	70
	80
	128
	160
	256
	320
	512
	640
	1024
	1280
	2048
	2560
	5120
	10240

	1
	800
	400
	250
	200
	133
	125
	114
	100
	62
	50
	31
	25
	15
	12
	7
	6
	3
	3
	1
	0

	2
	1600
	800
	500
	400
	266
	250
	228
	200
	125
	100
	62
	50
	31
	25
	15
	12
	7
	6
	3
	1

	3
	2400
	1200
	750
	600
	400
	375
	342
	300
	187
	150
	93
	75
	46
	37
	23
	18
	11
	9
	4
	2

	4
	3200
	1600
	1000
	800
	533
	500
	457
	400
	250
	200
	125
	100
	62
	50
	31
	25
	15
	12
	6
	3

	5
	4000
	2000
	1250
	1000
	666
	625
	571
	500
	312
	250
	156
	125
	78
	62
	39
	31
	19
	15
	7
	3

	6
	4800
	2400
	1500
	1200
	800
	750
	685
	600
	375
	300
	187
	150
	93
	75
	46
	37
	23
	18
	9
	4

	7
	5600
	2800
	1750
	1400
	933
	875
	800
	700
	437
	350
	218
	175
	109
	87
	54
	43
	27
	21
	10
	5

	10
	
	4000
	2500
	2000
	1333
	1250
	1142
	1000
	625
	500
	312
	250
	156
	125
	78
	62
	39
	31
	15
	7

	20
	
	
	5000
	4000
	2666
	2500
	2285
	2000
	1250
	1000
	625
	500
	312
	250
	156
	125
	78
	62
	31
	15

	30
	
	
	7500
	6000
	4000
	3750
	3428
	3000
	1875
	1500
	937
	750
	468
	375
	234
	187
	117
	93
	46
	23

	40
	
	
	
	
	5333
	5000
	4571
	4000
	2500
	2000
	1250
	1000
	625
	500
	312
	250
	156
	125
	62
	31

	50
	
	
	
	
	6666
	6250
	5714
	5000
	3125
	2500
	1562
	1250
	781
	625
	390
	312
	195
	156
	78
	39

	60
	
	
	
	
	
	
	
	6000
	3750
	3000
	1875
	1500
	937
	750
	468
	375
	234
	187
	93
	46

	80
	
	
	
	
	
	
	
	
	5000
	4000
	2500
	2000
	1250
	1000
	625
	500
	312
	250
	125
	62

	100
	
	
	
	
	
	
	
	
	6250
	5000
	3125
	2500
	1562
	1250
	781
	625
	390
	312
	156
	78

	200
	
	
	
	
	
	
	
	
	
	
	6250
	5000
	3125
	2500
	1562
	1250
	781
	625
	312
	156

	300
	
	
	
	
	
	
	
	
	
	
	
	7500
	4687
	3750
	2343
	1875
	1171
	937
	468
	234

	400
	
	
	
	
	
	
	
	
	
	
	
	
	6250
	5000
	3125
	2500
	1562
	1250
	625
	312

	500
	
	
	
	
	
	
	
	
	
	
	
	
	7812
	6250
	3906
	3125
	1953
	1562
	781
	390

	600
	
	
	
	
	
	
	
	
	
	
	
	
	
	7500
	4687
	3750
	2343
	1875
	937
	468

	800
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6250
	5000
	3125
	2500
	1250
	625

	1000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7812
	6250
	3906
	3125
	1562
	781

	1200
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7500
	4687
	3750
	1875
	937

	1600
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	6250
	5000
	2500
	1250



Green blocks are that ratio of   is less than 10%. 
Blue and Brown blocks correspond to the aggregated minimum window of on-duration which is higher than an aggregated window(Y) of 480ms, and 160ms respectively during Tdetect,SyncRef UE_V2X (8s). Overall drop rate needs to be defined considering the aggregated minimum window of on-duration. Here, the Blue and Brown blocks are included in the green blocks.
· 24ms,  Y≥480 
· 8ms,    160 ≤ Y < 480
· 4ms,    Y < 160

Proposal 3: Overall drop shall not exceed X ms of its V2X data reception in Table 2.2 during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE when SL-DRX is used.

Table 2.2: Overall UE Rx data drop for Asynchronized SLSS measurement & search when SL-DRX is used
	Aggregated window of on-duration (Y) during Tdetect,SyncRef UE_V2X  [ms]
	UE Rx data drop(X) [ms]

	Y ≥ 480ms
	24

	160 ms ≤ Y < 480ms
	8

	Y < 160ms
	4




· 2.2.4 Conditional SyncRef UE detection requirements for Asynchronized SLSS measurement & search 
We proposed to consider the conditional SyncRef UE detection requirements in aspect of power saving as follows.
· For Asynchronized SLSS measurement & search, 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
However, some companies raised the concern of impact on performance. Regarding that this meeting is the last meeting to complete Rel-17, we suggest not to consider in Rel-17 and to postpone to Rel-18.
Proposal 4: Not consider issue 2.2.4 in Rel-17 and postpone to Rel-18.

· 2.3.1 Whether to define interruption to WAN due to SL-DRX 
The case when NR is in DRX and SL is in SL-DRX can reuse the following EN-DC requirement when both E-UTRA PCell and PSCell are in DRX. 
· When both E-UTRA PCell and PSCell are in DRX, no interruption is allowed.

Proposal 5: When NR is in DRX and SL is in SL-DRX, no interruption is allowed.

For 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

Above 1st, 2nd, and 3rd bullets are from LTE Prose interruption requirements for inter-band LTE Prose and LTE operating band. The bands are licensed band. It means network can control LTE Prose configuration. The case is similar to SL mode 1.
However, 4th and 5th bullets are new. There were no cases of 4th and 5th in EN-DC interruption requirements. The reason is that network can control the DRX configuration of PCell and PScell. Therefore, SL mode 1 does not apply to 4th and 5th bullet.

Proposal 6: Interruptions to WAN are not applicable for the following WAN conditions when SL is mode1.
· reception of paging
· reception of system information
· while onDurationTimer is running

· 2.4.3 Interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration 
RAN4 agreed to define interruption. The remaining issue is how to specify it. 
When SL DRX is configured, a UE has to measure RSRP on sensing resources within sensing window, and the sensing resources could be positioned during DRX off. In the worst case, interruption due to sensing operation might be considered during all sensing resources. However, it would cause serious data transmission and reception problem over the WAN. So, some additional percentage of missed ACK/NACK should be allowed in case of sensing operation taking into account the limited interruption to the WAN (e.g., less than 1.5% probability of missed ACK/NACK). 

Proposal 7: When UE performs SyncRef UE detection and/or sensing operation during SL DRX off duration, interruption is allowed 
· up to 0.5% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640, 
· up to 0.375% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640.

Conclusion
In this contribution, we provided our views on the remained RRM requirements related to SL DRX [1]. Based on the views, we propose as follows.

Related to Intra-band con-current SL operation
· 1.2 Scheduling restriction calculation when switching TDM based intra-band con-current SL operation
Proposal 1: The scheduling restriction requirement is same no matter what NTA is smaller than the switching time.


· 1.2.1 Timeline applicability when switching TDM based intra-band con-current SL operation 
Proposal 2: Not consider Tx preparation time requirement in RAN4 if the additional difference is not identified.


Related to SL-DRX
· 2.2.3 UE Rx(Data) drop rate requirements for Asynchronized SLSS measurement & search 
Proposal 3: Overall drop shall not exceed X ms of its V2X data reception in Table 2.2 during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE when SL-DRX is used.

Table 2.2: Overall UE Rx data drop for Asynchronized SLSS measurement & search when SL-DRX is used
	Aggregated window of on-duration (Y) during Tdetect,SyncRef UE_V2X  [ms]
	UE Rx data drop(X) [ms]

	Y ≥ 480ms
	24

	160 ms ≤ Y < 480ms
	8

	Y < 160ms
	4




· 2.2.4 Conditional SyncRef UE detection requirements for Asynchronized SLSS measurement & search 
Proposal 4: Not consider issue 2.2.4 in Rel-17 and postpone to Rel-18.


· 2.3.1 Whether to define interruption to WAN due to SL-DRX 
Proposal 5: When NR is in DRX and SL is in SL-DRX, no interruption is allowed.
Proposal 6: Interruptions to WAN are not applicable for the following WAN conditions when SL is mode1.
· reception of paging
· reception of system information
· while onDurationTimer is running

· 2.4.3 Interruption to WAN due to SyncRef UE detection and/or Sensing during SL DRX off duration 
[bookmark: _GoBack]Proposal 7: When UE performs SyncRef UE detection and/or sensing operation during SL DRX off duration, interruption is allowed 
· up to 0.5% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640, 
· up to 0.375% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640.
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