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[bookmark: _Toc21102963][bookmark: _Toc29810812]<Start of Change 1>
5.2E.2	V2X operating bands for con-current operation
NR V2X operation is designed to operate concurrent with NR uplink/downlink on the operating bands combinations listed in Table 5.2E.2-1 and Table 5.2E.2-2.
Table 5.2E.2-1 Inter-band con-current V2X operating bands
	V2X con-current operating Band
	NR or V2X Operating Band
	Interface

	V2X_n1-n47
	n1
	Uu

	
	n47
	PC5

	V2X_n5-n47
	n5
	Uu

	
	n47
	PC5

	V2X_n8-n47
	n8
	Uu

	
	n47
	PC5

	V2X_n39-n47
	n39
	Uu

	
	n47
	PC5

	V2X_n40-n47
	n40
	Uu

	
	n47
	PC5

	V2X_n41-n47
	n41
	Uu

	
	n47
	PC5

	V2X_n71-n47
	n71
	Uu

	
	n47
	PC5

	V2X_n78-n47
	n78
	Uu

	
	n47
	PC5

	V2X_n79-n47
	n79
	Uu

	
	n47
	PC5



Table 5.2E.2-2 Intra-band con-current V2X operating bands
	V2X con-current operating Band
	NR or V2X Operating Band
	Interface

	V2X_n79-n79
	n79
	Uu

	
	n79
	PC5



<End of Change 1>


<Start of Change 2>
[bookmark: _Toc45888026][bookmark: _Toc45888625][bookmark: _Toc61367265][bookmark: _Toc61372648][bookmark: _Toc68230588][bookmark: _Toc69084001][bookmark: _Toc75467008][bookmark: _Toc76509030][bookmark: _Toc76718020][bookmark: _Toc83580330][bookmark: _Toc84404839][bookmark: _Toc84413448]5.3E	Channel bandwidth for V2X
[bookmark: _Toc45888027][bookmark: _Toc45888626][bookmark: _Toc61367266][bookmark: _Toc61372649][bookmark: _Toc68230589][bookmark: _Toc69084002][bookmark: _Toc75467009][bookmark: _Toc76509031][bookmark: _Toc76718021][bookmark: _Toc83580331][bookmark: _Toc84404840][bookmark: _Toc84413449]5.3E.1	General
NR V2X operation channel bandwidths for each operating band is specified in Table 5.3.5-1 in clause 5.3.5. The same (symmetrical) channel bandwidth is specified for both the transmission and reception path. The maximum channel bandwidth for SL operation in licensed band is 40MHz


5.3E.2	Channel bandwidth for V2X concurrent operation
For NR V2X inter-band con-current operation in FR1, the NR V2X channel bandwidths for each operating band is specified in Table 5.3E.2-1. 
Table 5.3E.2-1: Inter-band con-current V2X configurations 
	NR V2X inter-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	V2X_n1A-n47A
	n1
	Uu
	5, 10, 15, 20, 25, 30, 40, 45, 50
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n5A-n47A
	n5
	Uu
	5, 10, 15, 20, 25
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n8A-n47A
	n8
	Uu
	5, 10, 15, 20, 35
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n39A-n47A
	n39
	Uu
	5, 10, 15, 20, 25, 30, 40
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n40A-n47A
	n40
	Uu
	5, 10, 15, 20, 25, 30, 40, 50, 60, 80
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n41A-n47A
	n41
	Uu
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n71A-n47A
	n71
	Uu
	5, 10, 15, 20
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n78A-n47A
	n78
	Uu
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	V2X_n79A-n47A
	n79
	Uu
	40, 50, 60, 80, 100
	0

	
	n47
	PC5
	10, 20, 30, 40
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



	NR V2X inter-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	

	V2X_n1A-n47A
	n1
	Uu
	5
	10
	15
	20
	25
	30
	
	40
	45
	50
	
	
	
	
	
	

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n8A-n47A
	n8
	Uu
	5
	10
	15
	20
	
	
	35
	
	
	
	
	
	
	
	
	

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n39A-n47A
	n39
	Uu
	5
	10
	15
	20
	25
	30
	
	40
	
	
	
	
	
	
	
	0

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n40A-n47A
	n40
	Uu
	5
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	
	80
	
	
	0

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n41A-n47A
	n41
	Uu
	5
	10
	15
	20
	
	30
	
	40
	
	50
	60
	
	80
	90
	100
	0

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n71A-n47A
	n71
	Uu
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	
	
	0

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n78A-n47A

	n78
	Uu
	
	10
	15
	20
	25
	30
	
	40
	
	50
	60
	70
	80
	90
	100
	0

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	V2X_n79A-n47A

	n79
	Uu
	
	
	
	
	
	
	
	40
	
	50
	60
	
	80
	
	100
	0

	
	n47
	PC5
	
	10
	
	20
	
	30
	
	40
	
	
	
	
	
	
	
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



For NR V2X intra-band con-current operation in FR1, the NR V2X channel bandwidths for each operating band is specified in Table 5.3E.2-2. 
Table 5.3E.2-2: Intra-band con-current V2X configurations 
	NR V2X intra-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	V2X_n79B
	n79
	Uu
	40, 50, 60, 80, 100
	0

	
	n79
	PC5
	10, 20, 30, 40
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



	NR V2X intra-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	V2X_n79B

	n79
	Uu
	
	
	
	
	
	
	40
	50
	60
	
	80
	
	100
	0

	
	n79
	PC5
	
	10
	
	20
	
	30
	40
	
	
	
	
	
	
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



<End of Change 2>

<Start of Change 3>
[bookmark: _Toc45888374][bookmark: _Toc45888973][bookmark: _Toc61367671][bookmark: _Toc61373054][bookmark: _Toc68231003][bookmark: _Toc69084416][bookmark: _Toc75467426][bookmark: _Toc76509448][bookmark: _Toc76718438][bookmark: _Toc83580776][bookmark: _Toc84405285][bookmark: _Toc84413894]6.5E.3.3	Spurious emissions for UE co-existence for V2X con-current operation
For the inter-band con-current NR V2X operation, the UE-coexistence requirements in Table 6.5E.3.3.1-1 apply for the corresponding inter-band con-current operation with transmission assigned to both uplink in licensed band and sidelink in Band n47.
Table 6.5E.3.3.1-1: Requirements for inter-band con-current V2X operation
	V2X
	Spurious emission

	con-current operating band configuration
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	V2X_n1A-n47A
	E-UTRA Band 1, 3, 5, 7, 8, 22 26, 28, 34, 40, 41, 42, 44, 45, 65, 68, 72, 73
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	1

	V2X_n5A-n47A
	E-UTRA Band 1, 3, 5, 7, 8, 26, 28, 34, 40, 42, 45, 65, 73
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	1

	V2X_n8A-n47A
	E-UTRA Band 1, 3, 7, 8, 22, 28, 34, 39, 40, 41, 42, 45, 65, 68, 72, 73
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	1

	V2X_n39A-n47A
	E-UTRA Band 1, 8, 22, 26, 28, 34, 40, 41, 42, 44, 45
NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	1

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_n40A-n47A
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 42, 44, 45, 68, 72
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	1

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_n41A-n47A
	E-UTRA Band 1, 3, 5, 8, 26, 28, 34, 39, 42, 44, 45, 65, 73
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low 
	-
	FDL_high
	-50
	1
	1

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_n71A-n47A
	E-UTRA Band 4, 5, 12, 13, 14, 17, 24, 26, 30, 48, 66, 85, 103
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 70
	FDL_low
	-
	FDL_high
	-50
	1
	1

	
	E-UTRA Band 29
	FDL_low
	-
	FDL_high
	-38
	1
	2

	
	NR Band n71
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_n78A-n47A
	E-UTRA Band 1, 3, 5, 7, 8, 26 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	V2X_n79A-n47A
	E-UTRA Band 1, 3, 5, 8, 28, 34, 39, 40, 41, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	NOTE 1: 	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3 or 4 for the 2nd, 3rd or 4th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 2:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth.
NOTE 3:	Applicable when NS_33 is configured by the pre-configured radio parameters for power class 3 V2X UE.
NOTE 4:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.



For the intra-band con-current NR V2X operation, the UE-coexistence requirements in Table 6.5A.3.2.1-1 apply for the corresponding intra-band con-current operation for the both uplink and sidelink transmission in licensed band.
<End of Change 3>
<Start of Change 4>
7.3E.3	Reference sensitivity power level for V2X con-current operation
When UE is configured for NR V2X reception on V2X carrier con-current with NR uplink and downlink, NR V2X sidelink throughput for the carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2-1 and 7.3E.2-2. Also the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3 with parameters specified in table 7.3.2-1, 7.3.2-2 and 7.3.2-3. The reference sensitivity is defined to be met with all downlink component carriers active. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time. Exceptions to reference sensitivity with different transmission and reception configurations are allowed for the combinations of aggressor and victim bands specified in table 7.3E.3-3 and 7.3E.3-4. The limited test configurations are specified in table 7.3E.3-3 and 7.3E.3-4 to verify MSD requirements.
For the intra-band con-current NR V2X operation, the reference sensitivity power level shall be applied per carrier. The requirements in clause 7.3.2 shall be appled for NR downlink carrier and the requirements in clause 7.3E.2 shall be applied for NR sidelink carrier. NR V2X sidelink throughput for the carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2. Also the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2 in TS38.101-1.



Table 7.3E.3-1: Void


Table 7.3E.3-2: ΔRIB,V2X (two bands)
	V2X inter-band con-current band Combination
	NR Band
	ΔRIB,V2X [dB]

	V2X_n71-n47
	n71
	0.0



Table 7.3E.3-3: Reference sensitivity exceptions (MSD) due to cross band isolation for Con-current operation Void
	Aggressor band
	Victim band
	Aggressor band Fc
	Aggressor band BW
	SCS of Aggressor band
	Aggressor band RB Allocation
	Victim band Fc
	Victim band BW
	MSD

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)

	n79
	n47
	4980
	40
	15
	216
(RBstart=0)
	5860
	10
	3.3

	n47
	n79
	5860
	10
	15
	50 (RBstart=0)
	4980
	40
	3.3



Table 7.3E.3-4: Reference sensitivity exceptions (MSD) due to harmonic interference for Con-current operation Void
	Aggressor band
	Victim band
	Aggressor band BW
	SCS of Aggressor band
	Aggressor band RB Allocation
	Victim band BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n1
	n47
	5
	15
	16 (RBstart=4)
	10
	20.1
	NOTE 2
	UL3/DL1
direct-hit

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd / 3rd / 4th / 5th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.


NOTE 2:	The requirements should be verified for UL NR ARFCN of the aggressor (lower) band (superscript LB) such that  in MHz and  with the carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the low band.




<Start of Change 4>
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