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1 Introduction
In last RAN4#94-ebis meeting, some draft CRs and one WF of NR V2X were agreed and a few issues were remained. In this paper, we provide our views on the remaining issues in WF[1].
2 Discussion 
According to the WF, a few remaining issues related core requirement can be summarized for NR V2X as follows.

	· Measurement requirement

· Whether to have a general description of re-evaluation to introduce the usage of L1 SL-RSRP as legacy LTE V2X?

· Option 1: Yes

· Option 2: No

· Absolute accuracy of L1 SL-RSRP measurement

· Option 1: ±4.5dB at SNR=0dB 

· Option 2: ±5dB at SNR=0dB 

· Interruption requirement

· Interruption for switching between gNB and eNB
· Option 1: follow Issue 3-1-x’s agreement

· Option 2: not define
· Interruption for switching between LTE SL and NR SL

· RRM session can discuss the interruption requirement based on the switching time requirement agreed in RF session 

· Rapporteur decides which session (RF or RRM) to discuss the starting point of switching for next meeting to avoid duplicated discussion




2.1 Measurement requirement
#1. Re-evaluation of L1 SL-RSRP
In addition to pre-emption mechanism, re-evaluation for resource reselection was agreed to be specified according to RAN1 agreement. It is new feature comparing to legacy LTE-V2X. So, RAN4 needs to cover it with general description.

Proposal 1: Specify re-evaluation for resource reselection with general description in RRM core requirement.

#2. Absolute accuracy of L1 SL-RSRP measurement
For measurement accuracy of L1 SL-RSRP, following agreements were made with 2 options in RAN4#94e-bis.

	· Define side condition for both PSCCH-RSRP and PSSCH-RSRP measurement accuracy with SNR ≥ 0dB.

· Define the same requirements for both PSSCH-RSRP and PSCCH-RSRP.
· Absolute accuracy of L1 SL-RSRP measurement

· Option 1: ±4.5dB at SNR=0dB 

· Option 2: ±5dB at SNR=0dB 


In the RAN4#94e-bis, majority was option 1. And, the averaged simulation results was provided in comment based on summary of simulation results [2]. With implementation margin of 1.5dB~2.5dB, option 1 is acceptable.
Table2-1. Averaged PSCCH-RSRP absolute measurement accuracy
	　
	Delta PSCCH-RSRP(dB)

	
	15kHz
	30kHz
	60kHz


	AWGN
	0dB
	1.35
	1.4
	1.5


Proposal 2: Define ±4.5dB as absolute accuracy of L1 SL-RSRP measurement.

2.2 Interruption requirement

#1. Interruption for Sync. source change between gNB and eNB
For it, one option should be decided between 2 options below.

· Option 1: follow Issue 3-1-x’s agreement

· Option 2: not define

From all comments provided in the RAN4#94e-bis, RAN4 need to clarify which UE among following UEs is applicable for this interruption requirements.

· (a) UE :  supporting NR Uu (supporting both NR and LTE is mandatory) 

· (b) UE : not supporting NR Uu but supporting both SS receivers for NR and LTE
· (c) UE : not supporting NR Uu and not supporting both SS receivers for NR and LTE

We think, (a) UE is only applicable. Because, (b) UE is up to implementation and (c) UE is not applicable.
Proposal 3: Interruption requirement due to source change between gNB and eNB is applicable for only NR V2X UE supporting NR Uu.

#2. Interruption for switching between LTE SL and NR SL

For switching period position between LTE SL and NR SL, there were 2 options in agreed WF [3] in RF session.

	· WF1: Switching period
· Candidate values for intra-band switching

· 150us including transient period (majority view)

· 210us

· Suggested WF on switching period
· 150us in square brackets in the CR preparation (Majority view)

· WF2: Switching period position
· Candidate options
· Option 1: Switching period is placed at the NR slot

· Option 2: The whole switching time including switching period as well as transient periods shall be placed at the previous E-UTRA sub-frame or NR slot.
· Option 3: The switching time can be located on guard period symbol at the end of slot and lower priority RAT signal slot. If there is no priority or same priority, two continuous slots of two RATs should share the part of switching time period minus guard period symbol.

· Suggested WF on switching period position
· Alt. 1: Option1 is chosen

· Alt. 2: Option2 is chosen

· In next RAN4 meeting, RAN4 shall decide the switch period position 


From the suggested options for switching period position in the WF, the following candidates can be considered for RRM interruption requirements before RF conclusion. 
· Case 1 : interruption due to switching position in next NR slot 

· Case 2 : interruption due to switching position in previous NR slot 

· Case 3 : interruption due to switching position in previous E-UTRA sub-frame 

Based on the presented paper[4], the interruption requirements can be summarized as follows. 

Case 1 : When switching from LTE SL to NR SL in NR slot
Proposal 4: Define one slot interruption when switching from LTE SL to NR SL in NR slot.

Case 2 : When switching from NR SL to LTE SL in NR slot
For NR slot including PSCCH and PSSCH except for other V2X sidelink signals, Table2-1 shows the number of interrupted symbols is different depending on both SCS and configured number of symbols, ld, in PSSCH slot for switching period of 150us based on Figure2-1. 
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(a) NR V2X SCS = 15kHz
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(b) NR V2X SCS = 30kHz
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(c) NR V2X SCS = 60kHz
Figure2-1. Interrupted symbols when switching from NR SL to LTE SL in NR slot including PSCCH and PSSCH except for other V2X sidelink signals
Table2-2 shows the effective number of interrupted slot. 
Table2-1. Number of interrupted symbols when switching from NR SL to LTE SL in NR Slot including PSCCH and PSSCH except for other V2X sidelink signals
	
	# of interrupted symbols

	Switching time (us)
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz

	150
	2.1
	4.2
	8.4


Table2-2. Effective number of interrupted slot when switching from NR SL to LTE SL in NR Slot including PSCCH and PSSCH except for other V2X sidelink signals
	
	Effective number of interrupted slot for switching time of 150us

	ld
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz

	6
	0
	0
	1

	7
	0
	0
	1

	8
	0
	0
	1

	9
	0
	0
	1

	10
	0
	1
	1

	11
	0
	1
	1

	12
	1
	1
	1

	13
	1
	1
	1


For NR slot including PSCCH, PSSCH and PSFCH, one slot interruption occurs.
For NR slot including PSPSS, PSSSS and PSBCH, one slot interruption occurs.

Based on these, related requirements should be specified.
Proposal 5: Define interruption requirement when switching from NR SL to LTE SL in NR slot,

· the UE is allowed an interruption of up to the duration shown in following table if the NR slot includes PSCCH and PSSCH except for other V2X sidelink signals.
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	NR Slot length (ms)
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  (symbols)
	Interruption length
(number of slots)

	0
	1
	≤ [11]
	N/A

	
	
	> [11]
	1

	1
	0.5
	≤ [9]
	N/A

	
	
	> [9]
	1

	2
	0.25
	6~13
	1
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 is duration of  scheduled resources for transmission of PSSCH and the associated PSCCH [TS38.211]


· Otherwise, the UE is allowed an interruption of up to one slot. 

Case 3 : When switching from LTE SL to NR SL in E-UTRA sub-frame
Proposal 6: Define one sub-frame interruption when switching from LTE SL to NR SL in E-UTRA sub-frame.

The above proposal 4, 5 and 6 depend on RF session’s conclusion on switching period position.

3 Conclusion
In this paper, we provided our views and proposals on the a few remaining issues for NR V2X RRM requirements.
For L1 SL-RSRP,
Proposal 1: Specify re-evaluation for resource reselection with general description in RRM core requirement.

Proposal 2: Define ±4.5dB as absolute accuracy of L1 SL-RSRP measurement.

For interruption requirement due to source change between gNB and eNB,
Proposal 3: Interruption requirement due to source change between gNB and eNB is applicable for only NR V2X UE supporting NR Uu.

For interruption requirement due to switching between NR SL and LTE SL,
Proposal 4: Define one slot interruption when switching from LTE SL to NR SL in NR slot.

Proposal 5: Define interruption requirement when switching from NR SL to LTE SL in NR slot,

· the UE is allowed an interruption of up to the duration shown in following table if the NR slot includes PSCCH and PSSCH except for other V2X sidelink signals.
	[image: image9.wmf]m


	NR Slot length (ms)
	[image: image11.png]


  (symbols)
	Interruption length
(number of slots)

	0
	1
	≤ [11]
	N/A

	
	
	> [11]
	1

	1
	0.5
	≤ [9]
	N/A

	
	
	> [9]
	1

	2
	0.25
	6~13
	1

	NOTE 1: [image: image13.png]


 is duration of  scheduled resources for transmission of PSSCH and the associated PSCCH [TS38.211]


· Otherwise, the UE is allowed an interruption of up to one slot. 

Proposal 6: Define one sub-frame interruption when switching from LTE SL to NR SL in E-UTRA sub-frame.
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