

	
3GPP TSG-RAN4 Meeting #109	R4-2318807
Chicago, US, November 13 – 17, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.101-1
	CR
	draft
	rev
	
	Current version:
	18.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	draft CR on UE RF requirements of con-current operation on Uu and sidelink

	
	

	Source to WG:
	LG Electronics

	Source to TSG:
	R4

	
	

	Work item code:
	NR_SL_enh2-Core
	
	Date:
	2023-11-02

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Introduce UE RF requirements for SL-U con-current operation.

	
	

	Summary of change:
	[bookmark: _GoBack]Based on the endorsed draft big CR (R4-2317793) and the agreed TP (R4-2315963), the missing UE RF requirements for SL-U con-current operation are added.
· 5.2E.2F Operating bands for SL-U con-current operation
· 5.3E.2F Channel bandwidth for SL-U con-current operation
· 6.2E.2F.x MPR for SL-U con-current operation
· 6.2E.3F.x A-MPR for SL-U con-current operation
· 6.3E.1F.1 Minimum outpur power for SL-U con-current operation
· 6.3E.2F.1 Transmit OFF power for SL-U con-current operation
· 6.3E.3F.4 Transmit ON/OFF time mask for SL-U con-current operation
· 6.3E.4F.3 Power control for SL-U con-current operation
· 6.4E.1F.1 Frequency error for SL-U con-current operation
· 6.4E.2F.5 Transmit modulation quality for SL-U con-current operation
· 6.5E.1F.1 Occupied bandwidth for SL-U con-current operation
· 6.5E.2F.2.1 Spectrum emission mask for SL-U con-current operation
· 6.5E.2F.4.1 Adjacent channel leakage ratio for SL-U con-current operation
· 6.5E.3F.2.1 Spurious emissions for SL-U con-current operation
· 6.5E.4F.1 Transmit intermodulation for SL-U con-current operation


	
	

	Consequences if not approved:
	

	
	

	Clauses affected:
	 5.2E.2F, 5.3E.2F, 6.2E.2F/3F, 6.3E.1F/2F/3F/4F, 6.4E.1F/2F, 6.5E.1F/2F/3F/4F

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS38.521-1

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc83580454][bookmark: _Toc84404963][bookmark: _Toc84413572]< START OF CHANGE #1 >
[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.
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.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



5.2E.2F	Operating bands for SL-U con-current operation
NR sidelink in the unlicensed operating bands is designed to operate concurrently with NR uplink/downlink on the operating bands combinations listed in Table 5.2E.2F-1.
Table 5.2E.2F-1 SL-U inter-band con-current operating bands
	NR SL-U inter-band con-current operating Band
	NR Band
	Interface

	SL_n78-n46
	n78
	Uu

	
	n46
	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 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





[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
Channel bandwidths defined for NR SL-U operating bands are in Table 5.3E.1F-1.
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.



5.3E.2F	Channel bandwidth for SL-U con-current operation
For NR SL-U inter-band con-current operation in FR1, the NR sidelink channel bandwidths and NR uplink/downlink channel bandwidth for each operating band are specified in Table 5.3E.2F-1.
Table 5.3E.2F-1: NR SL-U inter-band con-current operation configurations
	NR SL-U 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.




< END OF CHANGE #2 >


< START OF CHANGE #3 >
6.2E.2F.x	MPR for SL-U con-current operation 
For NR SL-U inter-band con-current operation, the allowed maximum power reduction (MPR) for the maximum output power shall be applied per each component carrier. The MPR requirements in clause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in clause 6.2E.2F apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #3 >


< START OF CHANGE #4 >
[bookmark: _Toc45888156][bookmark: _Toc45888755][bookmark: _Toc61367400][bookmark: _Toc61372783][bookmark: _Toc68230724][bookmark: _Toc69084137][bookmark: _Toc75467147][bookmark: _Toc76509169][bookmark: _Toc76718159][bookmark: _Toc83580469][bookmark: _Toc84404978][bookmark: _Toc84413587]6.2E.3F.x	A-MPR for SL-U con-current operation
For NR SL-U inter-band con-current operation, the allowed additional maximum power reduction (A-MPR) for the maximum output power shall be applied per each component carrier. The A-MPR requirements in clause 6.2.3 apply for NR Uu operation in licensed band, and the A-MPR requirements in clause 6.2E.3F apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #4 >


< START OF CHANGE #5 >
6.3E.1F	Minimum output power for Sidelink Unlicensed
The requirements for minimum output power in clause 6.3.1 apply.
6.3E.1F.1	Minimum output power for SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in clause 6.3.1 shall apply for NR Uu operation in licensed band and the requirements specified in clause 6.3E.1F shall apply for NR sidelink operation in unlicensed band.
< END OF CHANGE #5 >


< START OF CHANGE #6 >
6.3E.2F	Transmit OFF power for for Sidelink Unlicensed
The requirements for Transmit OFF power in clause 6.3.2 apply.
6.3E.2F.1	Transmit OFF power for SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in TS 38.101-1 clause 6.3.2 shall apply for NR Uu operation in licensed band and the requirements specified in clause 6.3E.2F shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #6 >


< START OF CHANGE #7 >
6.3E.3F	Transmit ON/OFF time mask for Sidelink Unlicensed
[bookmark: _Toc61367501][bookmark: _Toc61372884][bookmark: _Toc68230831][bookmark: _Toc69084244][bookmark: _Toc75467254][bookmark: _Toc76509276][bookmark: _Toc76718266][bookmark: _Toc83580587][bookmark: _Toc84405096][bookmark: _Toc84413705]6.3E.3F.1	General
The transmit power time mask defines the transient period(s) allowed between transmit OFF power as defined in clause 6.3E.2F and transmit ON power symbols (transmit ON/OFF).  The transmit power ON/OFF time mask specified in clause 6.3E.3F.2 supercedes the ON/OFF masks specified in clause 6.3.3; however, between continuous ON-power transmissions the requirements in clause 6.3.3 apply. Unless otherwise stated the requirements in clause 6.5F apply also in transient periods.
[bookmark: _Toc61367502][bookmark: _Toc61372885][bookmark: _Toc68230832][bookmark: _Toc69084245][bookmark: _Toc75467255][bookmark: _Toc76509277][bookmark: _Toc76718267][bookmark: _Toc83580588][bookmark: _Toc84405097][bookmark: _Toc84413706]6.3E.3F.2	General ON/OFF time mask
The general ON/OFF time mask defines the observation period between transmit OFF and ON power and between transmit ON and OFF power for each SCS as illustrated below in Figure 6.3E.3F.2-1. ON/OFF scenarios include: contiguous, and non-contiguous transmission, etc.
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over the duration of at least one slot excluding any transient period and non-transmitted symbols.  The leading transient period starts 5us before the beginning of the first symbol of transmission and extends 10us into the transmission including the CP extension if applicable. The last symbol is punctured to create a guard period where the trailing transient period of 10us is located inside.
Guard 
Period
N+1 Slot (incl. transmission gap)
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Slot
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End of OFF
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N
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Figure 6.3E.3F-1 General ON/OFF time mask for SL-U PSSCH and PSCCH


6.3E.3F.3	S-SSB time mask
The S-PSS/S-SSS/PSBCH time mask for NR Sidelink Unlicensed UE defines the observation period between transmit OFF and ON S-PSS power and between transmit ON PSBCH and OFF power in a slot wherein the last symbol is punctured to create a guard period. The leading transient period starts 5us before the beginning of the first symbol of transmission and extends 10us into the transmission including the CP extension if applicable. The last symbol is punctured to create a guard period where the trailing transient period of 10us is located inside.
[image: ]
Figure 6.3E.3F-2 ON/OFF time mask for SL-U S-SSB

6.3E.3F.4	Transmit ON/OFF time mask for NR SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in clause 6.3.3 shall apply for the uplink in licensed band and the requirements specified in clause 6.3E.3F.2 and 6.3E.3F.3 shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #7 >


< START OF CHANGE #8 >
6.3E.4F	Power control for Sidelink Unlicensed
[bookmark: _Toc61367506][bookmark: _Toc61372889][bookmark: _Toc68230836][bookmark: _Toc69084249][bookmark: _Toc75467259][bookmark: _Toc76509281][bookmark: _Toc76718271][bookmark: _Toc83580592][bookmark: _Toc84405101][bookmark: _Toc84413710]6.3E.4F.1	General
The requirements on power control accuracy apply under normal conditions.
[bookmark: _Toc61367507][bookmark: _Toc61372890][bookmark: _Toc68230837][bookmark: _Toc69084250][bookmark: _Toc75467260][bookmark: _Toc76509282][bookmark: _Toc76718272][bookmark: _Toc83580593][bookmark: _Toc84405102][bookmark: _Toc84413711]6.3E.4F.2	Absolute power tolerance
The absolute power tolerance requirements of clause 6.3.4.2 apply at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 40 ms.
6.3E.4F.3	Power control for SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in clause 6.3.4 shall apply for NR Uu operation in licensed band and the requirements specified in clause 6.3E.4F.1 and 6.3E.4F.2 shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #8 >


< START OF CHANGE #9 >
6.4E.1F	Frequency error for Sidelink Unlicensed
The requirements for frequency error in 6.4E.1 apply.
6.4E.1F.1	Frequency error for SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in clause 6.4.1 shall apply for NR Uu operation in licensed band and the requirements specified in clause 6.4E.1 shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #9 >

< START OF CHANGE #10 >
6.4E.2F	Transmit modulation quality for Sidelink Unlicensed
6.4E.2F.0	General
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage
-	In-band emissions for the non-allocated RB
All the parameters defined in clause 6.4.2 are defined using the measurement methodology specified in Annex F.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [7]), carrier leakage measurement requirement in clause 6.4E.2F.2 and 6.4E.2F.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
[bookmark: _Toc61367558][bookmark: _Toc61372941][bookmark: _Toc68230889][bookmark: _Toc69084302][bookmark: _Toc75467312][bookmark: _Toc76509334][bookmark: _Toc76718324][bookmark: _Toc83580655][bookmark: _Toc84405164][bookmark: _Toc84413773]6.4E.2F.1	Error Vector Magnitude
The requirements for Error Vector Magnitude in clause 6.4E.2.2 apply.
[bookmark: _Toc61367559][bookmark: _Toc61372942][bookmark: _Toc68230890][bookmark: _Toc69084303][bookmark: _Toc75467313][bookmark: _Toc76509335][bookmark: _Toc76718325][bookmark: _Toc83580656][bookmark: _Toc84405165][bookmark: _Toc84413774]6.4E.2F.2	Carrier leakage
The requirements for carrier leakage in clause 6.4.2.2 apply.
[bookmark: _Toc61367560][bookmark: _Toc61372943][bookmark: _Toc68230891][bookmark: _Toc69084304][bookmark: _Toc75467314][bookmark: _Toc76509336][bookmark: _Toc76718326][bookmark: _Toc83580657][bookmark: _Toc84405166][bookmark: _Toc84413775]6.4E.2F.3	In-band emissions
The requirements for in-band emission in clause 6.4F.2.3 apply.
[bookmark: _Hlk37158204][bookmark: _Toc61367561][bookmark: _Toc61372944][bookmark: _Toc68230892][bookmark: _Toc69084305][bookmark: _Toc75467315][bookmark: _Toc76509337][bookmark: _Toc76718327][bookmark: _Toc83580658][bookmark: _Toc84405167][bookmark: _Toc84413776]6.4E.2F.4	EVM equalizer spectrum flatness
The requirements for EVM equalizer spectrum flatness in clause 6.4.2.4 apply.
6.4E.2F.5	Transmit modulation quality for SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in clause 6.4.2 shall apply for the uplink in licensed band and the requirements specified in clause 6.4E.2F.0 through 6.4E.2F.4 shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #10 >


< START OF CHANGE #11 >
6.5E.1F	Occupied bandwidth for Sidelink Unlicensed
[bookmark: _Hlk141951379]The requirements for occupied bandwidth in clause 6.5.1 apply for the specified SL-U channel bandwidths in Table 5.3E.1F-1.
6.5E.1F.1	Occupied bandwidth for SL-U con-current operation
For NR SL-U inter-band con-current operation, the requirements specified in clause 6.5.1 shall apply for the uplink in licensed band and the requirements specified in clause 6.5E.1F shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #11 >


< START OF CHANGE #12 >
6.5E.2F	Out of band emission for Sidelink Unlicensed
[bookmark: _Toc61367682][bookmark: _Toc61373065][bookmark: _Toc68231014][bookmark: _Toc69084427][bookmark: _Toc75467437][bookmark: _Toc76509459][bookmark: _Toc76718449][bookmark: _Toc83580787][bookmark: _Toc84405296][bookmark: _Toc84413905]6.5E.2F.1	General
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an adjacent channel leakage power ratio.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc61367683][bookmark: _Toc61373066][bookmark: _Toc68231015][bookmark: _Toc69084428][bookmark: _Toc75467438][bookmark: _Toc76509460][bookmark: _Toc76718450][bookmark: _Toc83580788][bookmark: _Toc84405297][bookmark: _Toc84413906]6.5E.2F.2	Spectrum emission mask for operation with shared spectrum channel access
The requirements for spectrum emission mask in clause 6.5F.2.2 apply.
[bookmark: _Toc68230993][bookmark: _Toc69084406][bookmark: _Toc75467416][bookmark: _Toc76509438][bookmark: _Toc76718428][bookmark: _Toc83580766][bookmark: _Toc84405275][bookmark: _Toc84413884]6.5E.2F.2.1	Spectrum emission mask for SL-U con-current operation
For NR SL-U inter-band con-current operation, the general/additional SEM requirements specified in clause 6.5.2 shall apply for NR Uu operation in licensed band and the general/additional SEM requirements specified in clause 6.5E.2F shall apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc61367685][bookmark: _Toc61373068][bookmark: _Toc68231017][bookmark: _Toc69084430][bookmark: _Toc75467440][bookmark: _Toc76509462][bookmark: _Toc76718452][bookmark: _Toc83580790][bookmark: _Toc84405299][bookmark: _Toc84413908]6.5E.2F.3	Additional spectrum emission mask
There are no additional spectrum emission mask requirements in this version of the specification.
[bookmark: _Toc61367686][bookmark: _Toc61373069][bookmark: _Toc68231018][bookmark: _Toc69084431][bookmark: _Toc75467441][bookmark: _Toc76509463][bookmark: _Toc76718453][bookmark: _Toc83580791][bookmark: _Toc84405300][bookmark: _Toc84413909]6.5E.2F.4	Adjacent channel leakage ratio
The requirements for ACLR in clause 6.5F.2.4 apply.
6.5E.2F.4.1	Adjacent channel leakage ratio for SL-U con-current operation
For NR SL-U inter-band con-current operation, the ACLR requirement specified in clause 6.5.2.4 shall apply for NR Uu operation in licensed band and the ACLR requirement specified in clause 6.5E.2F.4 shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #12 >

< START OF CHANGE #13 >
6.5E.3F	Spurious emissions for Sidelink Unlicensed
6.5E.3F.0	General
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 [9] and NR operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _Toc61367690][bookmark: _Toc61373073][bookmark: _Toc68231022][bookmark: _Toc69084435][bookmark: _Toc75467445][bookmark: _Toc76509467][bookmark: _Toc76718457][bookmark: _Toc83580795][bookmark: _Toc84405304][bookmark: _Toc84413913]6.5E.3F.1	General spurious emissions
The requirements for general spurious emission requirements in clause 6.5.3.1 apply.
[bookmark: _Toc61367691][bookmark: _Toc61373074][bookmark: _Toc68231023][bookmark: _Toc69084436][bookmark: _Toc75467446][bookmark: _Toc76509468][bookmark: _Toc76718458][bookmark: _Toc83580796][bookmark: _Toc84405305][bookmark: _Toc84413914]6.5E.3F.2	Spurious emissions for UE co-existence
Spurious emissions requirements for UE coexistence are not applicable to bands restricted to stand-alone operation with shared spectrum channel access as identified in Table 5.2-1.
6.5E.3F.2.1	Spurious emissions for UE co-existence for SL-U con-current operation
For NR SL-U inter-band con-current operation, the UE-coexistence requirements in Table 6.5A.3.2.3-1 apply for the corresponding inter-band con-current operation with transmission assigned to both uplink in licensed band and NR sidelink in unlicensed band.
[bookmark: _Toc61367692][bookmark: _Toc61373075][bookmark: _Toc68231024][bookmark: _Toc69084437][bookmark: _Toc75467447][bookmark: _Toc76509469][bookmark: _Toc76718459][bookmark: _Toc83580797][bookmark: _Toc84405306][bookmark: _Toc84413915]6.5E.3F.3	Additional spurious emissions
6.5E.3F.3.0	General 
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
Editor’s note: Further new NS values with new requirements can be added here.
6.5E.4	Transmit intermodulation
[bookmark: _Toc45888380][bookmark: _Toc45888979][bookmark: _Toc61367677][bookmark: _Toc61373060][bookmark: _Toc68231009][bookmark: _Toc69084422][bookmark: _Toc75467432][bookmark: _Toc76509454][bookmark: _Toc76718444][bookmark: _Toc83580782][bookmark: _Toc84405291][bookmark: _Toc84413900]6.5E.4.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the requirements in clause 6.5.4 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
6.5E.4.1A	Transmit intermodulation for sidelink CA operation
For SL intra-band contiguous CA, the general NR CA Transmit Intermodulation requirements for CA Bandwidth Class B specified in clause 6.5A.4.2.1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.

[bookmark: _Toc45888381][bookmark: _Toc45888980][bookmark: _Toc61367678][bookmark: _Toc61373061][bookmark: _Toc68231010][bookmark: _Toc69084423][bookmark: _Toc75467433][bookmark: _Toc76509455][bookmark: _Toc76718445][bookmark: _Toc83580783][bookmark: _Toc84405292][bookmark: _Toc84413901]6.5E.4.2	Transmit intermodulation for V2X con-current operation
[bookmark: _Toc61367679][bookmark: _Toc61373062][bookmark: _Toc68231011][bookmark: _Toc69084424][bookmark: _Toc75467434][bookmark: _Toc76509456][bookmark: _Toc76718446][bookmark: _Toc83580784][bookmark: _Toc84405293][bookmark: _Toc84413902]For the inter-band con-current NR V2X operation, the requirements specified in clause 6.5.4 shall apply for the uplink in licensed band and the requirements specified in clause 6.5E.4.1 shall apply for the sidelink in licensed band or Band n47.
For the intra-band NR V2X operation where Uu and SLtransmission overlaps in time, the requirements specified in clause 6.5A.4 shall apply for both uplink and sidelink in licensed band
6.5E.4F	Transmit intermodulation for sidelink Unlicensed
The requirements for transmit intermodulation in clause 6.5.4 apply.
6.5E.4F.1	Transmit intermodulation for SL-U con-current operation
For NR-U SL inter-band con-current operation, the requirements specified in clause 6.5.4 shall apply for NR Uu operation in licensed band and the requirements specified in clause 6.5E.4F shall apply for NR sidelink operation in unlicensed band.

< END OF CHANGE #14 >
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