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<Start of Change>
[bookmark: _Toc36034741][bookmark: _Toc42537336][bookmark: _Toc46356401][bookmark: _Toc52566315][bookmark: _Toc72931402][bookmark: _Toc73026067][bookmark: _Toc97036036][bookmark: _Toc97036403][bookmark: _Toc101790676][bookmark: _Toc106117054][bookmark: _Toc152079498][bookmark: _Toc154591455][bookmark: _Toc155635930]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: clause4][bookmark: OLE_LINK85]ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AGC	Automatic Gain Control
A-MPR	Additional Maximum Power Reduction
BLER	BLock Error Rate
BS	Base Station
CBW	Channel Bandwidth
CC	Component Carriers
CDF	Cumulative Distribution Function
CP-OFDM	Cyclic Prefix-OFDM
C-IMD        	[Counter Intermodulation Distortion]
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DMRS	Demodulation Reference Signal
EIRP	Equivalent Isotropically Radiated Power
EVM	Error Vector Magnitude
FDD	Frequency Division Duplex
FDM	Frequency Division Multiplexing
[bookmark: _Hlk146465581]FR1	Frequency Range 1
FR2	Frequency Range 2
HD	Half Duplex
IM	Implementation Margin
ITS	Intelligent Transportation System
LTE	Long Term Evolution
LBT	Listen before Talk
MPR	Maximum Power Reduction
NF	Noise Figure
[bookmark: OLE_LINK87]NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
OLPC	Open Loop Power Control
PC	Power Control
[bookmark: OLE_LINK86]PRB	Physical Resource Block
ProSe	Proximity-based Services
PSBCH	Physical Sidelink Broadcast CHannel
PSCCH	Physical Sidelink Control CHannel
PSFCH        	Physical Sidelink Feedback CHannel
PSSCH	Physical Sidelink Shared Channel
REFSENS	Reference Sensitivity
RF	Radio Frequency
SCS	Sub-Carrier Spacing
SINR	Signal to Interference plus Noise Ratio
SL	Sidelink
SL-U	Sidelink at unlicensed band
SNR	Signal-to-Noise Ratio
S-SSB         	Sidelink Synchronization Signal Block
SEM	Spectrum emission mask 
TDD	Time Division Duplex
TDM	Time Division Multiplexing
UE	User Equipment
UL	Uplink
V2V	Vehicle to Vehicle
V2X	Vehicle to Everything

[bookmark: _Hlk146372623]<Unchanged Parts Omitted>
[bookmark: _Toc36034748][bookmark: _Toc42537343][bookmark: _Toc46356408][bookmark: _Toc52566322][bookmark: _Toc72931412][bookmark: _Toc73026077][bookmark: _Toc97036045][bookmark: _Toc97036412][bookmark: _Toc101790685][bookmark: _Toc106117063][bookmark: _Toc152079501][bookmark: _Toc154591458][bookmark: _Toc155635933]5.1	Operating bands
[bookmark: _Toc36034780][bookmark: _Toc42537377][bookmark: _Toc46356442][bookmark: _Toc52566356][bookmark: _Toc72931485][bookmark: _Toc73026117][bookmark: _Toc97036138][bookmark: _Toc97036506][bookmark: _Toc101790774][bookmark: _Toc106117152][bookmark: _Toc152079502][bookmark: _Toc154591459][bookmark: _Toc155635934]5.1.1	Operating bands for single carrier operation in unlicensed band
NR Sidelink is designed to operate in the unlicensed operating bands in FR1 defined in Table 5.1.1-1.
Table 5.1.1-1. 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

	n961,2
	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.



<Unchanged Parts Omitted>
[bookmark: _Toc155635940]5.2.3	Channel bandwidth for NR SL CA operation
For NR SL CA operation, the SL CA channel bandwidths for each operating band is specified in Table 5.2.3-1.
Table 5.2.3-1: 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](MHz)
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz](MHz)
	Channel bandwidths for carrier [MHz](MHz)
	Channel bandwidths for carrier [MHz](MHz)
	Channel bandwidths for carrier [MHz](MHz)
	
	

	SL_n47B
	SL_n47B
	10
	10, 20,30
	
	
	70
	0

	
	
	20
	20,30
	
	
	
	

	
	
	30
	30,40
	
	
	
	



<Unchanged Parts Omitted>
[bookmark: _Toc152079598][bookmark: _Toc154591565][bookmark: _Toc155636017]6.2.2	UE maximum output power reduction for inter-band con-current operation
It has been agreed to refer to the existing requirement for NR Uu and refer to the SL-U requirement if specified.
For the 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 TS 38.101-1 clause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in clause 6.1.2X apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc152079599][bookmark: _Toc154591566][bookmark: _Toc155636018]6.2.3	UE additional maximum output power reduction for inter-band con-current operation
It has been agreed to refer to the existing requirement for NR Uu and refer to the SL-U requirement if specified.
For the 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 TS 38.101-1 clause 6.2.3 apply for NR Uu operation in licensed band, and the A-MPR requirements in clause X 6.1.2 apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc152079601][bookmark: _Toc154591568][bookmark: _Toc155636020]6.2.5	Minimum output power for inter-band con-current operation
It has been agreed to reuse NR uu and SL-U requirements for each band if an issue is not identified. 
For the inter-band con-current operation, the requirements specified in TS 38.101-1 clause 6.3.1 shall apply for NR Uu operation in licensed band and the requirements specified in clause X 6.1.5 shall apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc152079602][bookmark: _Toc154591569][bookmark: _Toc155636021]6.2.6	Transmit OFF power for inter-band con-current operation
It has been agreed to reuse NR uu and SL-U requirements for each band if an issue is not identified. 
For the 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 X 6.1.6 shall apply for NR sidelink operation in unlicensed band
[bookmark: _Toc152079604][bookmark: _Toc154591571][bookmark: _Toc155636023]6.2.8	Power control for inter-band con-current operation
It has been agreed to reuse NR uu and SL-U requirements for each band if an issue is not identified. 
For the inter-band con-current operation, the requirements specified in TS 38.101-1 clause 6.3.4 shall apply for NR Uu operation in licensed band and the requirements specified in clause X 6.1.8 shall apply for NR sidelink operation in unlicensed band
[bookmark: _Toc152079606][bookmark: _Toc154591573][bookmark: _Toc155636025]6.2.10	Spectrum emission mask for inter-band con-current operation
It has been agreed to reuse NR uu and SL-U requirements for each band if an issue is not identified. 
For the inter-band con-current operation, the general/additional SEM requirements specified in TS 38.101-1 clause 6.5.2 shall apply for NR Uu operation in licensed band and the general/additional SEM requirements specified in clause X 6.1.10 shall apply for NR sidelink operation in unlicensed band.

[bookmark: _Toc152079607][bookmark: _Toc154591574][bookmark: _Toc155636026]6.2.11	ACLR requirements for inter-band con-current operation
It has been agreed to reuse NR uu and SL-U requirements for each band if an issue is not identified. 
For the inter-band con-current operation, the ACLR requirement specified in clause TS 38.101-1 6.5.2.4 shall apply for NR Uu operation in licensed band and the ACLR requirement specified in clause X 6.1.11 shall apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc152079610][bookmark: _Toc154591577][bookmark: _Toc155636029]6.2.14	Transmit intermodulation for inter-band con-current operation
It has been agreed to reuse NR uu and SL-U requirements for each band if an issue is not identified. 
For the inter-band con-current operation, the requirements specified in TS 38.101-1 clause 6.5.4 shall apply for NR Uu operation in licensed band and the requirements specified in clause X 6.1.14 shall apply for NR sidelink operation in unlicensed band.

<Unchanged Parts Omitted>
[bookmark: _Toc152079633][bookmark: _Toc154591601][bookmark: _Toc155636049]6.3.9.3	Carrier Leakage
For SL intra-band contiguous CA, the carrier leakage requirement as specified in clause 6.4E.2.3 in TS38.101-1 shall be applied per component carrier when only one SL transmissiontransimssion carrier is activated in a time.

<Unchanged Parts Omitted>
[bookmark: _Toc463997783][bookmark: _Toc36034826][bookmark: _Toc42537426][bookmark: _Toc46356491][bookmark: _Toc52566405][bookmark: _Toc61187313][bookmark: _Toc66398725][bookmark: _Toc66398942][bookmark: _Toc66432659][bookmark: _Toc66433438][bookmark: _Toc66436213][bookmark: _Toc152079645][bookmark: _Toc154591613][bookmark: _Toc155636061]7.1.1	Reference sensitivity power level for NR SL-U
[bookmark: _Hlk136357801]Background information for NR V2X reference sensitivity requirement has been captured in the TR 38.886 as captured below and can be reused for NR SL-U
The reference sensitivity power level REFSENS is the minimum mean power applied to the UE antenna connector at which the throughput shall meet or exceed 95% of the maximum throughput of the reference measurement channels.
The V2X UE REFSENS is defined by the following equation: 
[bookmark: _Hlk159146328]REFSENSV2X=kTB + SNRV2X +10log10(LCRB*SCS*12/RX_BW) +( NFV2X+ IM) – Diversity gain
Where
-	kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)]dBm.
-	NF: Noise figure. 13 dB is used for LAA and can be reused for NR V2X requirements. Assumed NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
-	IM: Implementation Margin 2.5 dB is assumed. When the number of RB size equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	SNRV2X:Target SNR for NR V2X is: -0.5 dB
-	Diversity gain: 3dB

For NR-U, the following equations in table below are used to calculate the REFSENS requirement and it can be further re-used in NR SL-U in bands n46, n96 and n102, while taking account that for NR-U target SNR of -1dB was used and therefore the REFSENS values in table below are 0.5dB higher than with NR SL-U target SNR of 0.5dB.

Table 7.1.1-1 REFSENS for NR-U	Comment by vivo/zhoushuai: This table is for NR-U, not SL-U.
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.7 + 10log10(NRB/106)
	HDTDD

	
	30
	20, 40, 60, 80, 100
	-89.9 + 10log10(NRB/51)
	

	
	60
	20, 40, 60, 80, 100
	-90.1 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-89.2 + 10log10(NRB/106)
	HDTDD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/51)
	

	
	60
	20, 40, 60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1 of TS 38.101-1.NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for SL-U REFSENS as shown in table 7.1.1-1.



For the NR-U REFESENS requirement, the RB configuration for larger than 20MHz is considered as wideband operation and hence all intra-cell guard bands between sub-bands should be filled. In this case, the full RB allocation of NR is used to define the reference sensitivity requirement. However, for V2X, specific RB allocation using the sub-channels based on the RAN2 specification TS 38.331 is used as captured below:
[image: ]
Following the TS 38.331 definitions Table 7.1.1-2 shows the RB configuration for NR SL-U reference sensitivity requirement.

Table 7.1.1-2 NR SL-U RB configurations for REFSENS
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	105
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	105
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	105
	135
	



With the agreed SNR and RB configuration as above, the REFNSENS REFSENS requirement for NR SL-U is  shown in Table 7.1.1-3.

Table 7.1.1-3 REFSENS for SL-U
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.2 + 10log10(NRB/105)
	HD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/50)
	

	
	60
	20, 40, 60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-88.7 + 10log10(NRB/105)
	HD

	
	30
	20, 40, 60, 80, 100
	-88.9 + 10log10(NRB/50)
	

	
	60
	20, 40, 60, 80, 100
	-89.1 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for NR SL-U REFSENS as shown in table 7.1.1-2


[bookmark: _GoBack]
<End of Change>
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