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[bookmark: _Toc21102963][bookmark: _Toc29810812]<Start of Change 1>
[bookmark: _Toc45888012][bookmark: _Toc45888611]5.2E.2	V2X operating bands for concurrent 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.
Table 5.2E.2-1 Inter-band con-current V2X operating bands
	V2X con-current operating Band
	NR or V2X Operating Band
	Interface

	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



<End of Change 1>

<Start of Change 2>
[bookmark: _Toc45888028][bookmark: _Toc45888627]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. 
[bookmark: OLE_LINK12]Table 5.3E.2-1: Inter-band con-current V2X configurations 
	V2X con-current operating band Configuration
	NR Bands
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100
MHz
	Maximum bandwidth [MHz]
	Bandwidth combination set

	V2X_n39A-n47A
	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	80
	0

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	n47
	15
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	V2X_n40A-n47A
	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	120
	0

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	n47
	15
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	V2X_n41A-n47A
	n40
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	140
	0

	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	n47
	15
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	V2X_n71A-n47A
	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	60
	0

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	n47
	15
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	30
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	60
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	




<End of Change 2>

<Start of Change 3>
[bookmark: _Toc45888147][bookmark: _Toc45888746]6.2E.1.2	UE maximum output power for V2X con-current operation
For the inter-band con-current NR V2X operation, the maximum output power is specified in Table 6.2E.1.1-1. The period of measurement shall be at least one sub frame (1ms).
Table 6.2E.1.2-1: NR V2X UE Power Class for inter-band con-current combination (two bands)
	NR V2X con-current operating band Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance
(dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_n39A-n47A
	
	
	
	
	23
	+2/-32
	
	

	V2X_n40A-n47A
	
	
	
	
	23
	+2/-32
	
	

	V2X_n41A-n47A
	
	
	
	
	23
	+2/-32
	
	

	V2X_n71A-n47A
	
	
	
	
	23
	+2/-32
	
	

	[bookmark: _GoBack]NOTE 1:	The con-current band combinations are used for NR V2X Service.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 3:	For inter-band con-current aggregation the maximum power requirement apply to the total transmitted power over all component carriers (per UE).
NOTE 4:	4 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


<End of Change 3>

<Start of Change 4>
[bookmark: _Toc45888374][bookmark: _Toc45888973]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.3.1.1-1 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 con-current operating band cofiguration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	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

	
	NR Band n47
	FDL_low 
	-
	FDL_high
	-50
	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 n47, 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
	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

	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.



<End of Change 4>

<Start of Change 5>
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 8.2 with parameters specified in Table 7.3E.3-1. Also the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.
For the inter-band con-current NR V2X operation, and the UE also supports an NR downlink inter-band con-current configuration in Table 7.3E.3-2, the minimum requirement for reference sensitivity shall be increased by the amount given in ΔRIB,c in Table 7.3E.3-2 for the corresponding NR V2X inter-band combinations.
Table 7.3E.3-1: Reference sensitivity for V2X Communication QPSK PREFSENS
	Inter-band V2X reception
	Channel bandwidth

	NR V2X Band
	NR band
	NR Band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	25 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz (dBm)
	50 MHz (dBm)
	60 MHz (dBm)
	80 MHz (dBm)
	90 MHz (dBm)
	100 MHz (dBm)
	Duplex Mode

	n47
	n39
	n39
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	-90.6
	
	
	
	
	
	TDD

	
	
	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	-90.7
	
	
	
	
	
	

	
	
	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	-90.9
	
	
	
	
	
	

	
	
	n47
	15
	
	-92.5
	
	-89.2
	
	-87.4
	-86.1
	
	
	
	
	
	HD

	
	
	
	30
	
	-92.1
	
	-89.4
	
	-87.7
	-86.2
	
	
	
	
	
	

	
	
	
	60
	
	-92.9
	
	-89.1
	
	-87.9
	-86.4
	
	
	
	
	
	

	n47
	n40
	n40
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	-90.6
	-89.6
	
	
	
	
	TDD

	
	
	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	-90.7
	-89.7
	-88.9
	-87.6
	
	
	

	
	
	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	-90.9
	-89.8
	-89.1
	-87.6
	
	
	

	
	
	n47
	15
	
	-92.5
	
	-89.2
	
	-87.4
	-86.1
	
	
	
	
	
	HD

	
	
	
	30
	
	-92.1
	
	-89.4
	
	-87.7
	-86.2
	
	
	
	
	
	

	
	
	
	60
	
	-92.9
	
	-89.1
	
	-87.9
	-86.4
	
	
	
	
	
	

	n47
	n41
	n41
	15
	
	-94.8
	-93.0
	-91.8
	
	-89.9
	-88.6
	-87.6
	
	
	
	
	TDD

	
	
	
	30
	
	-95.1
	-93.1
	-92.0
	
	-90.0
	-88.7
	-87.7
	-86.9
	-85.6
	-85.1
	-84.7
	

	
	
	
	60
	
	-95.5
	-93.4
	-92.2
	
	-90.1
	-88.9
	-87.8
	-87.1
	-85.6
	-85.1
	-84.7
	

	
	
	n47
	15
	
	-92.5
	
	-89.2
	
	-87.4
	-86.1
	
	
	
	
	
	HD

	
	
	
	30
	
	-92.1
	
	-89.4
	
	-87.7
	-86.2
	
	
	
	
	
	

	
	
	
	60
	
	-92.9
	
	-89.1
	
	-87.9
	-86.4
	
	
	
	
	
	

	n47
	n71
	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	
	
	
	
	
	
	FDD

	
	
	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n47
	15
	
	-92.5
	
	-89.2
	
	-87.4
	-86.1
	
	
	
	
	
	HD

	
	
	
	30
	
	-92.1
	
	-89.4
	
	-87.7
	-86.2
	
	
	
	
	
	

	
	
	
	60
	
	-92.9
	
	-89.1
	
	-87.9
	-86.4
	
	
	
	
	
	

	NOTE 1:	Reference measurement channel is defined in A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:   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



The reference sensitivity is defined to be met with NR uplink assigned to one band (that differs from the V2X operating band) and all NR downlink carriers active. The NR uplink resource blocks shall be located as close as possible to NR V2X operating band but confined within the transmission bandwidth configuration for the channel. The uplink configuration for the NR operating band is specified in Table 7.3E.3-3 and 7.3E.3-4. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time.
Table 7.3E.3-3: Uplink configuration for REFSENS of NR V2X Bands (PC5)
	Inter-band NR V2X con-current band configuration
	NR UL band / SCS/ Channel BW / Duplex mode

	NR V2X band (PC5)
	NR V2X band (Uu)
	NR V2X UL band (Uu)
	SCS (kHz)
	Channel Bandwidth (MHz)
	NRB
	Duplex Mode

	n47
	n39
	n39
	15
	10
	50
	TDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	n47
	n40
	n40
	15
	10
	50
	TDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	n47
	n41
	n41
	15
	10
	50
	TDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	n47
	n71
	n71
	15
	10
	52
	FDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	11
	



Table 7.3E.3-4: Sidelink TX configuration for REFSENS of NR V2X Bands (Uu)
	Inter-band NR V2X con-current band configuration
	NR UL band / SCS/ Channel BW / Duplex mode

	NR V2X band (PC5)
	NR V2X band (Uu)
	NR V2X band (PC5)
	SCS (kHz)
	Channel Bandwidth (MHz)
	NRB
	Duplex Mode

	n47
	n39
	n47
	15
	10
	50
	HD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	n47
	n40
	n47
	15
	10
	50
	HD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	n47
	n41
	n47
	15
	10
	50
	HD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	n47
	n71
	n47
	15
	10
	50
	HD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	10
	

	NOTE 1: The sidelink allocated RB (LCRB) size could be adjusted according to resource pool configuration in [7].



<< Unchanged sections are omitted >>
<End of Change 5>

