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1. Introduction
In RAN4#98-bis-e and RAN4#99-e meeting, some agreements on operating scenarios of intra-band V2X operation were made [1][2]. This TP will capture these agreements.
2. Reference
[1] R4-2107868, WF on operating scenarios for SL and Uu operating in the same licensed band, CATT, RAN4#99-e
[2] R4-2105403, WF on operating scenarios for SL and Uu in the same licensed band, CATT, RAN4#98-bis-e
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For intra-band V2X operation, both TDM and FDM between Uu and SL are considered. The prioritization of operating scenarios including TDM and FDM and respective basic RF architecture for operating scenarios are defined as follows:
· 1st priority: TDM with same carrier or different carrier (Single RF chain for Tx as baseline)
· 2nd priority: FDM with adjacent carrier (Separate RF chain for Tx as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain for Tx as baseline)
Other UE RF architecture is not precluded from implementation perspective.
In Rel-17, RAN4 focus on TDD band for intra-band V2X operation and deprioritize FDD band. FDD band can be studied once operators have a request. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For intra-band contiguous V2X con-current operation with FDM operation, simultaneous UL transmission and SL reception in TDD band are not allowed. 
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5.2.3.1 Operating bands for intra-band V2X operation with TDM operation
NR Uu operation is designed to operate with NR sidelink in TDM mode on the operating band combinations listed in Table 5.2.3.1-1. 
Table 5.2.3.1-1: Intra-band V2X operating bands with TDM operation
	NR Uu-NR V2X Band Combination
	NR Uu  or NR V2X Band
	Interface

	V2X_n79_n791
	n79
	Uu

	
	n79
	PC5

	NOTE 1:	Only single switched Uu or SL is supported.



5.2.3.2 Tx requirements for intra-band V2X operation with TDM operation

5.2.3.3 Rx requirements for intra-band V2X operation with TDM operation
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Bandwidth combination sets and V2X transmission/reception configurations for intra-band contiguous V2X UE are specified in Table 5.2.4.1-1.
Table 5.2.4.1-1: NR  Uu-NR V2X configurations and bandwidth combination sets for intra-band contiguous V2X UE 
	V2X configuration
	V2X transmisison band
	Channel bandwidths for Uu carrier (MHz)
	Channel bandwidths for SL carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n79AA
	NR band n79
	40, 50, 60, 80, 100
	10,20,30,40
	140
	0
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The following NR intra-band V2X con-current operating UE’ Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).
Table 5.2.4.12.1-1: intra-band V2X contiguous con-current V2X UE Power Class
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	…
	
	
	
	
	
	
	
	

	V2X_n79B
	
	
	
	
	23
	±2
	
	

	V2X_n79C
	
	
	
	
	23
	±2
	
	

	NOTE 1:	the intra-band contiguous con-current NR V2X operating band is used for NR V2X and NR Uu Service.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance 
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The following assumption can serve as a starting point for MPR simulation assumptions as shown in Table 5.2.4.12.2-1 and Table 5.2.4.12.2-2.
Table 5.2.4.12.2-1: MPR simulation assumption for NR V2X intra-band contiguous con-current operation
	parameter
	Assumption

	center frequency
	4.5GHz (n79)

	Bandwidth
	10/20/30/40MHz for NR SL
10/20/40/60/80MHz for NR Uu

	Maximum output power
	26 dBm

	numerology
	15 kHz/30kHz/60kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM for NR SL
CP-OFDM or DFT-S-OFDM for NR Uu

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc or 60dBc

	PA calibration
	PA calibrated to deliver 30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.



For NR V2X intra-band contiguous con-current operation, simultaneous transmission of PUSCH/PUCCH and NR V2X’s PSCCH and PSSCH in the same sub-frame is supported. The following constraints in Table 5.2.4.12.2-2 can be assumed based on current RAN1’s agreement.
Table 5.2.4.12.2-2: NR V2X intra-band contiguous con-current operation UE’ MPR simulation assumptions
	Items
	Assumption

	Allowed sub-channel sizes for NR SL
	•	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation for NR SL
	10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216.
No restriction of LCRB for NR Uu

	Regarding PSCCH / PSSCH multiplexing for NR SL
	[image: ]

	PSCCH size for NR SL
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH for NR SL
	0dB

	NOTE 1: If there is not indicate the detail parameters, then follow TR38.886 for NR SL operation. Also follow TS38.211/TS38.212/TS38.101-1 for NR Uu operation.



For simultaneous transmission of PSFCH transmission for V2X UE and PUSCH/PUCCH for NR Uu, RAN4 need further discussion how to apply the MPR requirements. 
For simultaneous transmission of S-SSB transmission for V2X UE and PUSCH/PUCCH for NR Uu, RAN4 need further discussion how to apply the MPR requirements.
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5.2.5.1 Configuration for intra-band non-contiguous V2X con-current operation with FDM operation
Bandwidth combination sets and V2X transmission/reception configurations for intra-band non-contiguous V2X are specified in Table 5.2.5.1-1.

Table 5.2.5.1-1: NR Uu-NR V2X configurations and bandwidth combination sets for intra-band non-contiguous V2X UE
	V2X configuration
	V2X transmisison band
	Channel bandwidths for Uu carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n79A-n79A
	NR band n79
	40, 50, 60, 80, 100
	10,20,30,40
	140
	0
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