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1 Introduction
In last RAN4 #92 meeting, a WF about NR V2X RRM requirement was approved. The agreements about interruption issues are listed below.
	· Interruption to SL due to NR Uu BWP switching
· For case of NR V2X in ITS and concurrently supporting NR Uu
· Define interruption requirements based on what operation is prioritized
· For case of NR V2X in licensed band
· Study interruption requirement based on what operation is prioritized, if the scenario is agreed in RF session
· Interruption to Uu due to SL BWP configuration/reconfiguration
· The SCS/BWP change on NR SL on ITS band is not a practical case in R16, and RAN4 will not define any requirement for this impractical SCS/BWP change on NR SL on ITS band in R16. 
· RAN4 send LS to inform RAN1
· Study interruption when Uu BWP is different from SL BWP for NR V2X in shared licensed band if the scenario is agreed in RF session
· When NR Uu BWP switching, and NR V2X SL BWP configuration/reconfiguration (if supported) are performed simultaneously 
· Study related RRM impact and UE behaviour
· Not preclude other possible interruption scenario in next meeting, such as 
· SL UE communication initiation and termination.
· SL-Uu inter-band or intra-band cases based on RAN1 and RAN4 RF group agreement



In this paper, we will discuss the interruption requirement in NR V2X RRM.
2 Interruption
In NR, there are lots of discussion on interruption. Typically, the reasons of interruption are based on the following factors:
· Extending/reducing the bandwidth of an already-operating RF chain 
· Switch on/off an RF chain
· Changing local oscillator
· SCS change etc.
In NR V2X, the discussion of interruption to Uu link should base on the relationship of sidelink and Uu link as follow.
2.1. Interruption to SL due to Uu
General
Considering the reasons of interruption listed above, the following UE’s behaviours in Uu link will interrupt the Sidelink:
· PCell/PSCell transition between active and non-active during DRX
· PCell/PSCell transition from non-DRX to DRX
· SCell is added or released
· SCell is activated or deactivated
· Measurement on SCC with deactivated SCell
· UL carrier RRC reconfiguration
· Active BWP switch
[bookmark: _Ref20756630]Observation 1: Not only active BWP switch in Uu link can interrupt the Sidelink in ITS band, but the following requirements also need to be considered:
· PCell/PSCell transition between active and non-active during DRX
· PCell/PSCell transition from non-DRX to DRX
· SCell is added or released
· SCell is activated or deactivated
· Measurement on SCC with deactivated SCell
· UL carrier RRC reconfiguration
The interruption requirements for the above scenarios could follow the finished discussion in NR. 
Active BWP switch in Uu link
A specific interruption scenario due to NR Uu active BWP switch is captured in the WF last time. From our understanding, generally, the interruption due to active BWP switching requirement in NR R15 could be followed directly in NR V2X. 
One special case is that the Sidelink communication is about public safety information. In this case, sidelink communication may have higher priority than active BWP switch or other Uu link behaviors. UE should decide whether to delay the active BWP RF switch in Uu link based on the priority. This extension will have much impact to all the UE’s behavior about the interruption and delay requirements in NR Uu link. But the precondition on this issue is that RAN4 should at first discuss whether to define the priority rules for Uu link interruption and sidelink communication. 
[image: ]
Figure 1. Sidelink communication is colliding with Uu link BWP RF switch
[bookmark: _Ref20756648]Proposal 1: Generally, the interruption requirement due to active BWP switching in NR R15 could be followed directly in NR V2X.
[bookmark: _Ref20756636]Observation 2: The UE’s behavior about the interruption and delay requirements in NR Uu link will have big impact once sidelink communication has higher priority than Uu link.
[bookmark: _Ref20756651]Proposal 2: RAN4 should discuss whether to define the priority rules for Uu link interruption and sidelink communication.
2.2. Interruption to Uu due to SL
Interruptions for all activated serving cells within the same FR could happen during the RRC reconfiguration procedure when sidelink communication initiates and terminates. This interruption requirement could follow the agreed UL carrier RRC reconfiguration in NR as follow.
[bookmark: _Ref16068341]Proposal 3: The interruption to Uu link due to RRC reconfiguration for initiation and termination of sidelink communication is as follow.
Table 1. Interruption at RRC reconfiguration for initiation and termination of sidelink communication(EN-DC/NE-DC)
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	NR Slot length (ms)
	Interruption length X4 slot

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	2
	3

	2
	0.25
	5

	3
	0.125
	9


Table 2. Interruption at RRC reconfiguration for initiation and termination of sidelink communication(NR CA/NR-DC)
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	NR Slot length (ms)
	Interruption length

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	8


In the WF, there is an issue that study related RRM impact and UE behavior when NR Uu BWP switching, and NR V2X SL BWP configuration/reconfiguration (if supported) are performed simultaneously. This issue is basically similar as when one active serving cell in NR Uu will switch its active BWP and RRC reconfiguration are received to add one SCell. In NR, there is no requirement on this combination procedures. Thus, it is suggested that not to define combination procedures requirement in NR V2X.
[bookmark: _Ref20756665]Proposal 4: Do not define the requirement when NR Uu BWP switching, and NR V2X SL BWP configuration/reconfiguration (if supported) are performed simultaneously.
SCC with shared carrier
In legacy LTE, the sidelink service only works on ITS band. RAN4 RF session is discussing whether shared carrier scenario exist or not in NR V2X. If yes, we can foresee interruption would happen when UE is in-coverage with a serving cell on V2X sidelink carrier. 
[bookmark: _Ref16068344]Proposal 5: RAN4 RRM should wait RF session to clarify the sidelink scenario before discussing sidelink interruption in shared carrier.
3 Summary
In this paper, we give an overview for RAN4 spec. impact based on RAN1’s NR V2X design.
Observation 1: Not only active BWP switch in Uu link can interrupt the Sidelink in ITS band, but the following requirements also need to be considered:
· PCell/PSCell transition between active and non-active during DRX
· PCell/PSCell transition from non-DRX to DRX
· SCell is added or released
· SCell is activated or deactivated
· Measurement on SCC with deactivated SCell
· UL carrier RRC reconfiguration
The interruption requirements for the above scenarios could follow the finished discussion in NR. 
Observation 2: The UE’s behavior about the interruption and delay requirements in NR Uu link will have big impact once sidelink communication has higher priority than Uu link.
Proposal 1: Generally, the interruption requirement due to active BWP switching in NR R15 could be followed directly in NR V2X.
Proposal 2: RAN4 should discuss whether to define the priority rules for Uu link interruption and sidelink communication.
Proposal 3: The interruption to Uu link due to RRC reconfiguration for initiation and termination of sidelink communication is as follow.
Table 1. Interruption at RRC reconfiguration for initiation and termination of sidelink communication(EN-DC/NE-DC)
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Table 2. Interruption at RRC reconfiguration for initiation and termination of sidelink communication(NR CA/NR-DC)
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Proposal 4: Do not define the requirement when NR Uu BWP switching, and NR V2X SL BWP configuration/reconfiguration (if supported) are performed simultaneously.
Proposal 5: RAN4 RRM should wait RF session to clarify the sidelink scenario before discussing sidelink interruption in shared carrier.
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