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< START OF CHANGE #1 >

12	V2X Requirements
12.1	Introduction
This clause contains the requirements for the UE capable of V2X sidelink communication when the UE is out of coverage on the carrier used for V2X sidelink operation, as defined in TS 38.304 [1]. The requirements apply when the UE is:
-	in any cell selection state, or,
-	configured for V2X SL operation on a V2X carrier which is dedicated to only V2X SL operation and configured with only a PCell on WAN carrier.
Note:	Any cell selection state refers to a UE that is out of network coverage and is not associated with a serving cell on any carrier as defined in TS 38.304 [1].
Note:	When a UE in RRC_CONNECTED state is performing transmissions and/or reception for V2X sidelink communication, the UE shall meet all the requirements specified in Clause 9 assuming that UE has a dedicated RX/TX chain for V2X sidelink communication. Otherwise, the UE may interrupt the V2X sidelink communication in order to meet the measurement requirements specified in Clause 9.
For UE capable of Public Safety sidelink communication, unless explicitly stated, V2X requirements apply. 
END OF CHANGE #1 >

< START OF CHANGE #2 >
12.7	Interruption
12.7.1	Interruptions to WAN due to V2X Sidelink Communication 
This clause contains the requirements related to the interruptions on the PCell/serving cell due to V2X sidelink communication.
A UE capable of V2X sidelink communication may indicate its interest (initiation or termination) in V2X sidelink communication to the connected gNodeB using IE SidelinkUEInformationNR in TS38.331[2].
The UE is allowed an interruption of up to the duration shown in table 12.7.1-1 on the PCell/serving cell during the RRC reconfiguration procedure that includes the V2X sidelink communication configuration message SL-ConfigDedicatedNR in TS 38.331[2] (setup and release). This interruption is for both uplink and downlink of the PCell/serving cell.
Table 12.7.1-1: Interruption length at V2X RRC reconfiguration
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	NR Slot length (ms)
	Interruption length
(number of slots)

	0
	1
	2

	1
	0.5
	3

	2
	0.25
	5

	3
	0.125
	9



12.7.2	V2X Sidelink Communication Dropping due to synchronization source change
This clause contains the requirements related to the interruptions on the V2X sidelink communication due to synchronization source change.
[bookmark: _Hlk54004035]For NR V2X  UE not supporting gNB/eNB as synchronization reference source, UE is allowed to drop LTE and NR V2X SL transmission or reception for up to 1ms when synchronization source is changed, where the drop of  LTE V2X SL transmission or reception applies only to in-device coexistence scenario in TS38.213 [3]:
-	From GNSS
-	to syncRef UE that is synchronized to GNSS directly/in-directly
-	to syncRef UE that has the lowest priority
-	From syncRef UE that is synchronized to GNSS directly/in-directly
-	to GNSS
-	to syncRef UE that has the lowest priority
-	From syncRef UE that has the lowest priority 
-	to GNSS
-	to syncRef UE that is synchronized to GNSS directly/in-directly
-	to syncRef UE that has the lowest priority
For NR V2X UE supporting gNB/eNB as synchronization reference source, UE is allowed to drop LTE and NR V2X SL transmission or reception for up to 1ms when synchronization source is changed, where the drop of  LTE V2X SL transmission or reception applies only to in-device coexistence scenario in TS38.213 [3]:
-	From GNSS
-	to syncRef UE that is synchronized to GNSS directly/in-directly
-	to gNB/eNB
-	to syncRef UE that is synchronized to gNB/eNB directly
-	to syncRef UE that is synchronized to gNB/eNB in-directly
-	to syncRef UE that has the lowest priority
-	From syncRef UE that is synchronized to GNSS directly/in-directly
-	to GNSS
-	to gNB/eNB
-	to syncRef UE that is synchronized to gNB/eNB directly
-	to syncRef UE that is synchronized to gNB/eNB in-directly
-	to syncRef UE that has the lowest priority
-	From gNB or eNB 
-	to GNSS
-	to syncRef UE that is synchronized to GNSS directly/in-directly
-	to eNB or gNB
-	to syncRef UE that is synchronized to gNB or eNB directly
-	to syncRef UE that is synchronized to gNB or eNB in-directly
-	to syncRef UE that has the lowest priority
-	From syncRef UE that is synchronized to gNB/eNB directly
-	to GNSS
-	to syncRef UE that is synchronized to GNSS directly/in-directly
-	to gNB/eNB
-	to syncRef UE that is synchronized to gNB/eNB directly
-	to syncRef UE that is synchronized to gNB/eNB in-directly
-	to syncRef UE that has the lowest priority
-	From syncRef UE that is synchronized to gNB/eNB in-directly
-	to GNSS
-	to syncRef UE that is synchronized to GNSS directly/in-directly
-	to gNB/eNB
-	to syncRef UE that is synchronized to gNB/eNB directly
-	to syncRef UE that is synchronized to gNB/eNB in-directly
-	to syncRef UE that has the lowest priority
-	From syncRef UE that has the lowest priority 
-	to GNSS
-	to syncRef UE that is synchronized to GNSS directly
-	to syncRef UE that is synchronized to GNSS in-directly
-	to gNB/eNB
-	to syncRef UE that is synchronized to gNB/eNB directly
-	to syncRef UE that is synchronized to gNB/eNB in-directly
-	to syncRef UE that has the lowest priority
UE is allowed to interruption any V2X sidelink signals including PSSCH, PSCCH, PSBCH, PSFCH and SLSS signals.
12.7.3	Interruptions to WAN due to switching between E-UTRA V2X Sidelink and NR V2X Sidelink 
This sub-clause contains the requirements related to the interruptions on the PCell/serving cell due to switching between E-UTRA V2X sidelink and NR V2X sidelink transmissions on a dedicated carrier. It is applicable for UE capable of both NR V2X sidelink and E-UTRA V2X sidelink transmissions in TDM-ed manner.
When a UE capable of switching between E-UTRA V2X sidelink and NR V2X sidelink, the UE is allowed an interruption of up to the duration shown in table 12.7.3-1 on the PCell/serving cell during the E-UTRA V2X sidelink and NR V2X sidelink switch.
This interruption is for both uplink and downlink of the PCell/serving cell.
Table 12.7.3-1: Interruption length due to switching between E-UTRA V2X and NR V2X
	[image: ]
	Slot length (ms)
	Interruption length (number of slots)

	0
	1
	2

	1
	0.5
	2

	2
	0.25
	2

	3
	0.125
	3



12.7.4	Interruptions to WAN at transitions between active and non-active during SL-DRX 
Interruption on PCell/serving cell if configured due to V2X transitions between active and non-active during SL-DRX when PCell/serving cell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK when the configured SL-DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is allowed when the configured SL-DRX cycle is 640 ms or longer. Each interruption shall not exceed X slot as defined in table 12.7.4-1.
Table 12.7.4-1: Interruption length X at transition between active and non-active during SL-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



When PCell is DRX and V2X is in SL-DRX, no interruption is allowed.
12.7.5	Interruptions to V2X sidelink at transitions between active and non-active during DRX 
Interruption on V2X sidelink if configured due to PCell transitions between active and non-active during DRX when V2X is in non SL-DRX are allowed with up to 1% probability of missed ACK/NACK when the configured DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is allowed when the configured DRX cycle is 640 ms or longer. Each interruption shall not exceed X slot as defined in table 12.7.5-1.
Table 12.7.5-1: Interruption length X at transition between active and non-active during DRX
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	NR V2X Slot 
	Interruption length X (slots)

	
	length (ms)
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3



When PCell is DRX and V2X is in SL-DRX, no interruption is allowed.
12.7.6	Interruptions to V2X sidelink due to Active BWP switching Requirement 
This clause contains the requirements related to the interruptions on the V2X sidelink due to BWP switch in FDM based intra-band concurrent V2X operation.
When UE receives a DCI indicating UE to switch its active BWP involving changes in any of the parameters listed in Table 12.7.6-2, the UE is allowed to cause interruption of up to X slot to V2X sidelink if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 12.7.6-2 and the UE is capable of per-FR gap the UE is allowed to cause interruption of up to X slot to V2X sidelink in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 12.7.6-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2 when BWP switch occurs on a single CC. Interruptions are not allowed during BWP switch involving any other parameter change.
When a BWP timer bwp-InactivityTimer defined in TS 38.331 [2] expires, UE is allowed to cause interruption of up to X slot to V2X sidelink due to switching its active BWP involving changes in any of the parameters listed in Table 12.7.6-2 if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 12.7.6-2 and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot to V2X sidelink in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 12.7.6-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2 when BWP switch occurs on a single CC. Interruptions are not allowed during BWP switch involving any other parameter change.
When UE receives an RRC reconfiguration that only requests UE to switch its active BWP on one single CC, the UE is allowed to cause interruption of up to X slot to V2X sidelink due to switching its active BWP involving changes in any of the parameters listed in Table 12.7.6-2 if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 12.7.6-2 and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot to V2X sidelink in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 12.7.6-1. The interruption is only allowed within the delay TRRCprocessingDelay + TBWPswitchDelayRRC defined in clause 8.6.3 when BWP switch occurs on a single CC.
When UL BWP switch is triggered by consistent uplink CCA failures [7], UE is allowed to cause interruption of up to X slot to V2X sidelink due to switching its active UL BWP involving changes in any of the parameters listed in Table 12.7.6-2 if the UE is not capable of per-FR gap, or if the UL BWP switching involves SCS changing. When the UL BWP switch imposes changes in any of the parameters listed in Table 12.7.6-2 and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot to V2X sidelink in the same frequency range wherein the UE is performing UL BWP switching. X is defined in Table 12.7.6-1. The starting time of interruption is only allowed within the UL BWP switching delay TBWPswitchDelay as defined in clause 8.6.2. Interruptions are not allowed during UL BWP switch involving other parameter change.
Table 12.7.6-1: Interruption length X
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	NR V2X Slot 
	Interruption length X (slots)

	
	length (ms)
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	



Table 12.7.6-2: Parameters which cause interruption other than SCS
	Parameters
	Comment

	locationAndBandwidth
	From TS 38.331 [2]

	nrofSRS-Ports
	

	maxMIMO-Layers-r16
	




< END OF CHANGE #2 >
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