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<<start of change>>
[bookmark: _Toc45888010][bookmark: _Toc45888609][bookmark: _Toc61367249][bookmark: _Toc61372632][bookmark: _Toc68230572][bookmark: _Toc69083985][bookmark: _Toc75466992][bookmark: _Toc76509014][bookmark: _Toc76718004][bookmark: _Toc83580314][bookmark: _Toc84404823][bookmark: _Toc84413432]5.2E	Operating band for V2X
[bookmark: _Toc45888011][bookmark: _Toc45888610][bookmark: _Toc61367250][bookmark: _Toc61372633][bookmark: _Toc68230573][bookmark: _Toc69083986][bookmark: _Toc75466993][bookmark: _Toc76509015][bookmark: _Toc76718005][bookmark: _Toc83580315][bookmark: _Toc84404824][bookmark: _Toc84413433]5.2E.1	V2X operating bands
NR V2X is designed to operate in the operating bands in FR1 defined in Table 5.2E.1-1.
[bookmark: _Toc45888012][bookmark: _Toc45888611][bookmark: _Toc59649892][bookmark: _Toc68230574][bookmark: _Toc69083987][bookmark: _Toc75466994][bookmark: _Toc76509016][bookmark: _Toc76718006][bookmark: _Toc83580316][bookmark: _Toc84404825][bookmark: _Toc84413434]Table 5.2E.1-1 V2X operating bands in FR1
	V2X Operating Band
	Sidelink (SL) Transmission operating band
	Sidelink (SL)  Reception operating band
	Duplex Mode
	Interface

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	

	n142
	788 MHz
	-
	798 MHz
	788 MHz
	-
	798 MHz
	HD
	PC5

	n381
	2570 MHz
	-
	2620 MHz
	2570 MHz
	-
	2620 MHz
	HD
	PC5

	n47
	5855 MHz
	-
	5925 MHz
	5855 MHz
	-
	5925 MHz
	HD
	PC5

	n79
	4400 MHz
	-
	5000 MHz
	4400 MHz
	-
	5000 MHz
	HD
	PC5

	Note 1: When this band is used for V2X SL service, the band is exclusively used for NR V2X in particular regions.
Note 2: When this band is used for public safety service, the NR band is operated with both in-coverage scenarios and out-of-coverage scenarios.



5.2E.1A	Sidelink CA operating bands
For NR sidelink intra-band CA operation is designed to operate in the operating bands in FR1 defined in Table 5.2E.1A-1.
Table 5.2E.1A-1 Intra-band contiguous SL CA operating bands in FR1
	NR SL CA Band
	NR Band

	Interface

	SL_n47
	n47
	PC5



[bookmark: _Hlk146373350]5.2E.1F	Operating bands for Sidelink Unlicensed
NR Sidelink is designed to operate in the unlicensed operating bands in FR1 defined in Table 5.2E.1F-1.
Table 5.2E.1F-1. NR SL-U operating bands in FR1
	NR SL-U operating band
	Sidelink (SL) Transmission operating band
	Sidelink (SL)  Reception operating band
	Duplex Mode
	Interface

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	

	n461
	5150 MHz – 5925 MHz
	5150 MHz – 5925 MHz
	HD
	PC5

	n961
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	HD
	PC5

	n1021
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	HD
	PC5

	NOTE 1:	Direct connection between client devices and between vehicular devices in the shared spectrum bands or portions of the shared spectrum bands is subject to country-specific conditions and can be prohibited per region-specific regulatory rules, e.g., in USA and Canada.



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_n3-n47
	n3
	Uu

	
	n47
	PC5

	V2X_n5-n47
	n5
	Uu

	
	n47
	PC5

	V2X_n8-n47
	n8
	Uu

	
	n47
	PC5

	V2X_n34-n47

	n34
	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


[bookmark: _Toc45888026][bookmark: _Toc45888625][bookmark: _Toc61367265][bookmark: _Toc61372648][bookmark: _Toc68230588][bookmark: _Toc69084001][bookmark: _Toc75467008][bookmark: _Toc76509030][bookmark: _Toc76718020][bookmark: _Toc83580330][bookmark: _Toc84404839][bookmark: _Toc84413448]
5.2E.2F	Operating bands for SL-U con-current operation
For NR SL-U inter-band con-current operation, the SL-U operating bands combinations are listed in Table 5.2E.2F-1.
Table 5.2E.2F-1 SL-U Inter-band con-current operating bands
	NR SL inter-band con-current operating Band
	NR Operating Band
	Interface

	SL_n78-n46
	n78
	Uu

	
	n46
	PC5


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 are specified in Table 5.3E.1-1. 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.
Table 5.3E.1-1 NR V2X operation channel bandwidths for each operating band
	NR band / SCS / UE Channel bandwidth (MHz)

	NR Band
	SCS
(kHz)
	5
	10
	20
	30
	40

	n14
	15
	5
	10
	
	
	

	
	30
	
	10
	
	
	

	
	60
	
	
	
	
	

	n38
	15
	
	10
	20
	30
	40

	
	30
	
	10
	20
	30
	40

	
	60
	
	10
	20
	30
	40

	n47
	15
	
	10
	20
	30
	40

	
	30
	
	10
	20
	30
	40

	
	60
	
	10
	20
	30
	40

	n79
	15
	
	10
	20
	30
	40

	
	30
	
	10
	20
	30
	40

	
	60
	
	10
	20
	30
	40



5.3E.1A	Channel bandwidth for Sidelink CA
For NR SL CA operation, the SL CA channel bandwidths for each band are specified in Table 5.3E.1A-1. The same (symmetrical) channel bandwidth is specified for both the transmission and reception path.
Table 5.3E.1F-1 NR SL intra-band contiguous CA operating bands for SL CA in FR1
			Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47B
	SL_n47B
	10
	10, [20,30]
	
	
	70
	0

	
	
	[20]
	[20,30]
	
	
	
	

	
	
	30
	[30],40
	
	
	
	



[bookmark: _Toc45888028][bookmark: _Toc45888627][bookmark: _Toc61367267][bookmark: _Toc61372650][bookmark: _Toc68230590][bookmark: _Toc69084003][bookmark: _Toc75467010][bookmark: _Toc76509032][bookmark: _Toc76718022][bookmark: _Toc83580332][bookmark: _Toc84404841][bookmark: _Toc84413450][bookmark: _Hlk146373575]5.3E.1F	Channel bandwidth for Sidelink Unlicensed
NR SL-U Channel bandwidths for each band are specified in Table 5.3E.1F-1. The same (symmetrical) channel bandwidth is specified for both the transmission and reception path.
Table 5.3E.1F-1 NR SL-U channel bandwidth
	
	
	SL-U band /channel bandwidth

	NR SL-U Operating Band
	SCS kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n46
	15
	
	20
	
	40
	
	
	
	
	

	
	30
	
	20
	
	40
	
	60
	80
	
	1001

	
	60
	
	20
	
	40
	
	60
	80
	
	1001

	n96
	15
	
	20
	
	40
	
	
	
	
	

	
	30
	
	20
	
	40
	
	60
	80
	
	1001

	
	60
	
	20
	
	40
	
	60
	80
	
	1001

	n102
	15
	
	20
	
	40
	
	
	
	
	

	
	30
	
	20
	
	40
	
	60
	80
	
	1001

	
	60
	
	20
	
	40
	
	60
	80
	
	1001

	NOTE 1: This UE channel bandwidth is optional in this release of the specification.



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 are specified in Table 5.3E.2-1.
[bookmark: OLE_LINK12]Table 5.3E.2-1: Inter-band con-current operation configurations
	NR V2X inter-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	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_n3A-n47A
	n3
	Uu
	5, 10, 15, 20, 25, 30, 35, 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_n34A-n47A

	n34
	Uu
	5, 10, 15
	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
	



For NR V2X intra-band con-current operation in FR1, the NR V2X channel bandwidths for each operating band are specified in Table 5.3E.2-2.

Table 5.3E.2-2: Intra-band con-current operation configurations
	NR V2X intra-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	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.


[bookmark: _Toc45888047][bookmark: _Toc45888646][bookmark: _Toc61367287][bookmark: _Toc61372670][bookmark: _Toc68230610][bookmark: _Toc69084023][bookmark: _Toc75467030][bookmark: _Toc76509052][bookmark: _Toc76718042][bookmark: _Toc83580352][bookmark: _Toc84404861][bookmark: _Toc84413470]
5.3E.2F	Channel bandwidth for SL-U con-current operation
For NR SL-U inter-band con-current operation, the SL-U Channel bandwidths for each operating band are specified in Table 5.3E.2F-1.
Table 5.3E.2F-1 NR SL-U inter-band con-current operating configurations
	NR SL inter-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	SL_n78A-n46A
	n78
	Uu
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	0

	
	n46
	PC5
	20, 40, 60, 80, 100
	

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



5.4E	Channel arrangement for V2X
[bookmark: _Toc45888048][bookmark: _Toc45888647][bookmark: _Toc61367288][bookmark: _Toc61372671][bookmark: _Toc68230611][bookmark: _Toc69084024][bookmark: _Toc75467031][bookmark: _Toc76509053][bookmark: _Toc76718043][bookmark: _Toc83580353][bookmark: _Toc84404862][bookmark: _Toc84413471][bookmark: _Hlk148005373]5.4E.1	Channel spacing
[bookmark: _Hlk146373848][bookmark: _Hlk148005405]For NR V2X, the channel spacing requirements in clause 5.4.1 apply for each operating band.
5.4E.1A	Channel spacing for Sidelink CA
For NR sidelink CA operation, the channel spacing requirements in clause 5.4A.1 apply.
5.4E.1F	Channel spacing for Sidelink Unlicensed
For NR SL-U operation, the channel spacing requirements in clause 5.4.1 apply for each operating band.
[bookmark: _Toc45888049][bookmark: _Toc45888648][bookmark: _Toc61367289][bookmark: _Toc61372672][bookmark: _Toc68230612][bookmark: _Toc69084025][bookmark: _Toc75467032][bookmark: _Toc76509054][bookmark: _Toc76718044][bookmark: _Toc83580354][bookmark: _Toc84404863][bookmark: _Toc84413472]5.4E.2	Channel raster
[bookmark: _Toc45888050][bookmark: _Toc45888649][bookmark: _Toc61367290][bookmark: _Toc61372673][bookmark: _Toc68230613][bookmark: _Toc69084026][bookmark: _Toc75467033][bookmark: _Toc76509055][bookmark: _Toc76718045][bookmark: _Toc83580355][bookmark: _Toc84404864][bookmark: _Toc84413473][bookmark: _Hlk148005303]5.4E.2.1	NR-ARFCN and channel raster
For NR V2X, the NR-ARFCN and channel raster requirements in clause 5.4.2.1 apply for each operating band.
For NR V2X UE, the reference frequency can be shifted by configuration.
FREF_V2X = FREF + Δshift + N * 5 kHz
where
Δshift = 0 kHz or 7.5 kHz indicated in IE (frequencyShift7p5khz), and
N can be set as one of following values {-1, 0, 1}, which are signalled by the network in higher layer parameters or configured by pre-configuration parameters.
5.4E.2.1A	NR-ARFCN and channel raster for Sidelink CA
For NR SL intra-band contiguous CA operation, the NR-ARFCN and channel raster requirements in clause 5.4E.2.1 apply for each component carrier.
5.4E.2.1F	NR-ARFCN and channel raster for Sidelink Unlicensed
For NR SL-U operation, the general requirements in clause 5.4.2 are applied.
NR-ARFCN and channel raster requirements in clause 5.4.2.1 are applied for NR SL-U with following exception:
· N*5kHz/7.5kHz frequency raster shift, which can be used in NR V2X in band n47 is not defined for NR SL-U operation in bands n46, n96, n102.
· [bookmark: _Toc84413457][bookmark: _Toc84404848][bookmark: _Toc83580339][bookmark: _Toc76718029][bookmark: _Toc76509039][bookmark: _Toc75467017][bookmark: _Toc69084010][bookmark: _Toc68230597][bookmark: _Toc61372657][bookmark: _Toc61367274][bookmark: _Toc45888634][bookmark: _Toc45888035][bookmark: _Toc37251246][bookmark: _Toc36107487][bookmark: _Toc29802745][bookmark: _Toc29802120][bookmark: _Toc29801696][bookmark: _Toc21344212]Channel raster entries for each operating band requirements in clause 5.4.2.3 are applied for NR SL-U with following exception: Channel raster points for 10MHz CBW in band n46 as defined in Table 5.4.2.3-2 are not applicable for NR SL-U.

[bookmark: _Toc45888051][bookmark: _Toc45888650][bookmark: _Toc61367291][bookmark: _Toc61372674][bookmark: _Toc68230614][bookmark: _Toc69084027][bookmark: _Toc75467034][bookmark: _Toc76509056][bookmark: _Toc76718046][bookmark: _Toc83580356][bookmark: _Toc84404865][bookmark: _Toc84413474][bookmark: _Hlk148005269]5.4E.2.2	Channel raster to resource element mapping
For NR V2X, the channel raster to resource element mapping requirements in clause 5.4.2.2 apply for each operating band.
5.4E.2.2A	Channel raster to resource element mapping for Sidelink CA
For NR SL intra-band contiguous CA operation, the channel raster to resource element mapping requirements in clause 5.4.2.2 apply for each component carrier.

5.4E.2.2F	Channel raster to resource element mapping for Sidelink Unlicensed
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both Tx and Rx for SL. The mapping must apply to at least one numerology supported by the UE.

[bookmark: _Toc45888052][bookmark: _Toc45888651][bookmark: _Toc61367292][bookmark: _Toc61372675][bookmark: _Toc68230615][bookmark: _Toc69084028][bookmark: _Toc75467035][bookmark: _Toc76509057][bookmark: _Toc76718047][bookmark: _Toc83580357][bookmark: _Toc84404866][bookmark: _Toc84413475][bookmark: _Hlk148005187]5.4E.2.3	Channel raster entries for each operating band
[bookmark: _Hlk148005214]For NR V2X, the channel raster entries requirements in clause 5.4.2.3 apply for each operating band.
The RF channel positions on the channel raster in each NR V2X operating band are given through the applicable NR-ARFCN in Table 5.4.2.3-1, using the channel raster to resource element mapping in clause 5.4.2.2.
For NR V2X operating band n47, ΔFRaster = I × ΔFGlobal, where I ϵ {1}. Every Ith  NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3-1 is given as <I>.
5.4E.2.3A	Channel raster entries for each operating band for Sidelink CA
For NR SL intra-band contiguous CA operation, the channel raster entries requirements in clause 5.4E.2.3 apply for each component carrier.
5.4E.2.3F	Channel raster entries for Sidelink Unlicensed
For NR SL-U operation, the channel raster entries requirements in clause 5.4.2.3 apply for each operating band.
[bookmark: _Toc45888053][bookmark: _Toc45888652][bookmark: _Toc61367293][bookmark: _Toc61372676][bookmark: _Toc68230616][bookmark: _Toc69084029][bookmark: _Toc75467036][bookmark: _Toc76509058][bookmark: _Toc76718048][bookmark: _Toc83580358][bookmark: _Toc84404867][bookmark: _Toc84413476][bookmark: _Hlk148005135]5.4E.3	Synchronization raster for V2X
There is no synchronization raster definition for NR V2X for both licensed bands and unlicensed bands.
5.4E.3A	Synchronization raster for Sidelink CA
There is no synchronization raster definition for NR SL CA operating bands.
5.4E.3F	Synchronization raster for Sidelink Unlicensed
There is no synchronization raster definition for NR SL-U operating bands n46, n96, n102.
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