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1 Introduction
In RAN4#91 meeting, Ran4 agreed to study impact of BWP switching in NR Uu(DL/UL) on NR SL. For studying it, we investigated BWP switching delay for NR V2X regarding NR V2X operating scenarios [4]. In this paper, we would like to discuss interruption due to BWP switching in NR V2X. 
2 Discussion
In Rel-15, interruption requirements due to BWP switching delay were specified for DCI, timer and RRC reconfiguration in TS38.133 section 8.2.2.2.5. In NR V2X, SL BWP switching can be configured by only RRC configuration. Therefore, we focus interruption for following NR V2X cases due to RRC based SL BWP switching delay.

· NR V2X in a ITS band

· NR V2X in a licensed band

2.1 NR V2X in ITS band
There can be 2 scenarios for NR V2X operating in ITS band 

· ITS(NR V2X)

· ITS(NR V2X) + NR Uu

For UE only supporting NR V2X on ITS band, the UE does not cause any interruption on the serving cell since there is no NR serving cell.

For UE supporting NR V2X on ITS band and NR Uu on licensed band, the UE does not cause any interruption on the serving cell due to SL BWP switching since SL BWP switching is not expected to be defined on ITS band so far. 

If  SL BWP switching on NR V2X in ITS band is performed by RRC, the UE is expected to cause interruption of up to X slot to active serving cells due to SL BWP switching. 

When switching NR Uu BWP in licensed band, the UE is expected to cause interruption of up to X slot to the NR SL due to NR Uu BWP switching. 
The interruption length(X slot) can be reused with Rel-15 interruption requirement as shown in the following Table.

· Table 8.2.2.2.5-1: Interruption length X
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	
	
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:
If the BWP switch involves changing of SCS, the interruption due to BWP switch is determined by the larger one between the SCS before BWP switch and the SCS after the BWP switch. 


Proposal 1: For NR V2X in ITS band without supporting NR Uu, the UE does not cause any interruption on the serving cell.

Proposal 2: For NR V2X UE in ITS band with supporting NR Uu, 
· define interruption on the serving cell due to NR SL BWP switching if SL BWP switching is applied.

· define interruption on the NR SL due to NR Uu BWP switching.

· reuse Rel-15 interruption length due to active BWP switching delay
2.2 NR V2X in licensed band

For NR V2X in a licensed band, NR SL and NR Uu can be operated in a same carrier with TDMed way. And, SL BWP switching can be performed by RRC reconfiguration. Herein, we investigate interruption due to SL BWP switching delay with 2 following cases.

· Case1 : RRC based NR SL BWP switching is reconfigured

· Case2: NR SL BWP is different from NR UL BWP when changing from NR Uu to NR SL or vice versa. 

Case1 : RRC based NR SL BWP switching is reconfigured
Figure2.2-1 shows the expected duration of no transmission or no reception in UE side when RRC based NR SL BWP switching is reconfigured. Here, we consider starting time of NR SL BWP switching (TBWPstartDelay) from the end of reception of RRC reconfiguration from the network to reduce the expected duration of no transmission or no reception. Figure2.2-1(a) is an example which does not consider TBWPstartDelay and Figure2.2-1(b) is an example which considers TBWPstartDelay .
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Figure2.2-1. Example of NR SL BWP configuration 
From Figure2.2-1, we can see
· the expected duration of no transmission or no reception is

· {TRRCprocessingDelay + TSLBWPswitchingDelay} if not consider TBWPstartDelay
· { TSLBWPswitchingDelay} if consider TBWPstartDelay
· Interruption can occur within
· {TRRCprocessingDelay + TSLBWPswitchingDelay} if not consider TBWPstartDelay
· { TSLBWPswitchingDelay} if consider TBWPstartDelay
And, the interruption length can be reused with Rel-15 interruption requirement as shown in Table 8.2.2.2.5-1.
Case2: NR SL BWP is different from NR UL BWP when changing from NR Uu to NR SL or vice versa.

Figure2.2-2 shows the expected duration of no transmission or no reception in UE side when NR SL BWP is different from NR UL BWP when changing from NR Uu to NR SL or vice versa. Here, we assume there is neither NR SL BWP switching nor NR Uu BWP switching by itself.
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Figure2.2-2. Example of NR SL BWP switching when changing from NR Uu to NR SL or vice versa
From Figure2.2-2, if NR SL BWP is different from NR Uu BWP, we can see 

· the expected duration of no transmission or no reception is 

· TSLBWPswitchingDelay when changing from NR Uu to NR SL

· TBWPswitchingDelay when changing from NR SL to NR Uu
· Interruption can occur within

· {TSLBWPswitchingDelay}when changing from NR Uu to NR SL

· {TBWPswitchingDelay}when changing from NR SL to NR Uu

And, the interruption length can be reused with Rel-15 interruption requirement as shown in Table 8.2.2.2.5-1.

Proposal 3: For NR V2X UE in a licensed band, 

· define interruption to serving cell(s) for following cases

· RRC based NR SL BWP switching is reconfigured

· NR SL BWP is different from NR UL BWP when changing from NR Uu to NR SL or vice versa
· consider how to reduce duration which interruption can occur

· reuse Rel-15 interruption length due to active BWP switching delay
3 Conclusion 
In this contribution, we investigated NR V2X interruption to serving cell due to NR SL BWP switching delay with NR SL operation in a ITS carrier and in a licensed carrier. Based on the investigation, we propose.

Proposal 1: For NR V2X in ITS band without supporting NR Uu, the UE does not cause any interruption on the serving cell.

Proposal 2: For NR V2X UE in ITS band with supporting NR Uu, 
· define interruption on the serving cell due to NR SL BWP switching if SL BWP switching is applied.

· define interruption on the NR SL due to NR Uu BWP switching.

· reuse Rel-15 interruption length due to active BWP switching delay
Proposal 3: For NR V2X UE in a licensed band, 
· define interruption to serving cell(s) for following cases

· RRC based NR SL BWP switching is reconfigured

· NR SL BWP is different from NR UL BWP when changing from NR Uu to NR SL or vice versa
· consider how to reduce duration which interruption can occur

· reuse Rel-15 interruption length due to active BWP switching delay
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