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Introduction
[bookmark: OLE_LINK17][bookmark: OLE_LINK16][bookmark: _Hlk134696308]In this text proposal, we provided revisions based on the latest version of TR 38.786[1].
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3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc36034739][bookmark: _Toc42537334][bookmark: _Toc46356399][bookmark: _Toc52566313][bookmark: _Toc72931400][bookmark: _Toc73026065][bookmark: _Toc97036034][bookmark: _Toc97036401][bookmark: _Toc101790674][bookmark: _Toc106117052][bookmark: _Toc133515219]3.1	Definitions
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk92391836]Con-current operation: The simultaneous transmission and reception of sidelink and Uu interfaces, irrespective of TDM mode and FDM mode, while operation is agnostic of the service used on each interface.
[bookmark: _Hlk146465827]Inter-band con-current operation: Operation of NR Uu carrier and NR Sidelink carrier in different operating bands.
NR SL CA operation: Aggregation of two or more NR Sidelink component carriers in order to support wider transmission bandwidths.
Intra-band SL CA UE: UE that supports NR SL CA operation in a single band 
NR SL inter-band con-current operating Band：Band combinations of NR Uu carrier and NR Sidelink carrier in different operating bands.
NR SL-U UE: UE that supports NR Sidelink operation in unlicensed bands (e.g. n46, n96, n102).
PC5: The interface for sidelink transmission.
PC3/PC5 UE: UE that supports Power class 3 or Power class 5
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
Wideband operation: For a UE that supports shared spectrum channel access, wideband operation refers to operation within a channel larger than 20 MHz in which intra-cell guard bands may be configured to distinguish individual RB-sets

example: text used to clarify abstract rules by applying them literally.

<Unchanged Parts Omitted>
[bookmark: _Toc133515226]5.1.2	Operating band combinations for inter-band con-current operation
It has been agreed to use  n78@licensed band + n46@unlicensed band as the example band combination for Uu@Licensed and SL@Un-licensed.
The below inter-band con-current operation has been agreed not to be supported in Rel-18.
· Uu@Un-licensed and SL@Un-licensed
· Uu@Un-licensed and SL@licensed
· Intra-band SL@Un-licensed
NR SL operation is designed to operate concurrently with NR uplink/downlink on the operating band combinations listed in Table 5.1.2-1.
· Table 5.1.2-1 Band combinations of inter-band con-current operating bands
	NR SL inter-band con-current operating Band
	NR Band
	Interface

	SL_n78-n46
	n78
	Uu

	
	n46
	PC5


[bookmark: _Hlk149753814]5.1.3	Operating band combinations for NR SL CA operation
NR SL CA operation is designed to operate in the operating bands in FR1 defined in Table 5.1.3-1.
Table 5.1.3-1: Intra-band contiguous CA operating bands for SL CA in FR1
	NR SL CA Band
	NR Band

	Interface

	SL_n47
	n47
	PC5



[bookmark: _Toc72931487][bookmark: _Toc73026119][bookmark: _Toc97036140][bookmark: _Toc97036508][bookmark: _Toc101790775][bookmark: _Toc106117153][bookmark: _Toc133515227]5.2	Channel bandwidth
[bookmark: _Toc133515228]5.2.1	Channel bandwidth for single carrier operation in unlicensed band
Channel bandwidths defined for NR SL-U operating bands are in Table 5.2.1-1.
Table 5.2.1-1 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.



Support for 10MHz channel bandwidth is not defined for NR SL-U single carrier operation in bands n46, n96 and n102.
[bookmark: _Toc133515229]5.2.2	Channel bandwidth for inter-band con-current operation
It has been agreed to apply each channel bandwidth that is supported in a band for Uu and a band for SL-U.
For NR SL inter-band con-current operation in FR1, the NR channel bandwidths and SL channel bandwidths for each operating band are specified in Table 5.2.2-1.
[bookmark: OLE_LINK12]Table 5.2.2-1: Inter-band con-current operation 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, 1002
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1 in TS38.101-1.
NOTE 2:   This UE channel bandwidth is optional in this release of the specification.


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]
	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: _Toc133515230]5.3	Channel arrangement
[bookmark: _Toc13119462][bookmark: _Toc36034789][bookmark: _Toc42537386][bookmark: _Toc46356451][bookmark: _Toc52566365][bookmark: _Toc61187273][bookmark: _Toc66398685][bookmark: _Toc66398902][bookmark: _Toc66432619][bookmark: _Toc66433398][bookmark: _Toc66436173][bookmark: _Toc133515231]5.3.1 Channel spacing
[bookmark: _Hlk135900530]The general requirements in clause 5.4.1 of TS 38.101-1 are applied for NR SL-U.
5.3.2	Channel raster
[bookmark: _Hlk134796494]The general requirements in clause 5.4.2 of TS 38.101-1 are applied for SL-U.
NR-ARFCN and channel raster requirements in 5.4.2.1 of TS 38.101-1 are applied for NR SL-U with following exception:
· 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: _Toc21344212][bookmark: _Toc29801696][bookmark: _Toc29802120][bookmark: _Toc29802745][bookmark: _Toc36107487][bookmark: _Toc37251246][bookmark: _Toc45888035][bookmark: _Toc45888634][bookmark: _Toc61367274][bookmark: _Toc61372657][bookmark: _Toc68230597][bookmark: _Toc69084010][bookmark: _Toc75467017][bookmark: _Toc76509039][bookmark: _Toc76718029][bookmark: _Toc83580339][bookmark: _Toc84404848][bookmark: _Toc84413457]Channel raster entries for each operating band requirements in clause 5.4.2.3 of TS 38.101 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.
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.43.2.2-1 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.
Table 5.43.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	 NRBmod2 = 1

	
Resource element index 
	0
	6

	
Physical resource block number 
	

	



5.3.3	Synchronization raster
There is no synchronization raster definition for NR sidelink unlicensed bands n46, n96, n102.

[bookmark: _Toc133515233]6	Transmitter characteristics for NR SL evolution
[bookmark: _Toc133515234]6.1	Tx requirements for NR SL single carrier operation in unlicensed band
[bookmark: _Toc463997753][bookmark: _Toc36034797][bookmark: _Toc42537394][bookmark: _Toc46356459][bookmark: _Toc52566373][bookmark: _Toc61187281][bookmark: _Toc66398693][bookmark: _Toc66398910][bookmark: _Toc66432627][bookmark: _Toc66433406][bookmark: _Toc66436181][bookmark: _Toc133515235]6.1.1	Maximum output power for NR SL-U
The SL-U UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth in unlicensed bands. The period of measurement shall be at least one sub frame (1ms).
Table 6.1.1-1: SL-U UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	
	
	
	
	20
	+2/-3

	n96
	
	
	
	
	
	
	20
	+2/-3

	n102
	
	
	
	
	
	
	20
	+2/-3

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 5 is the default power class unless otherwise stated.



The SL-U UE operating shall meet the following additional requirements for maximum mean transmission power density specified in Table 6.2F.1-2 in TS38.101-1 when NS is signalled and when transmission overlaps with any portion of the specified frequency range.  In case transmission overlaps multiple frequency ranges, the lowest power density requirement applies.
Table 6.1.1-2: Additional requirements for transmit power density
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n46
	NS_31
	20
	5150 - 5230
	10

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	40
	5150 - 5230
	7

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	60, 80
	5150 - 5230
	4

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	

	n96
	NS_53
	20, 40, 60, 80, 100
	5925 – 7125
	-1

	
	NS_60
	20, 40, 60, 80, 100
	5925 – 7125
	2

	
	NS_61
	20, 40, 60, 80
	5925 - 6425
	1

	n102
	NS_58
	20, 40, 60, 80, 100
	5945 – 6425
	10



[bookmark: _Toc463997754][bookmark: _Toc36034798][bookmark: _Toc42537395][bookmark: _Toc46356460][bookmark: _Toc52566374][bookmark: _Toc61187282][bookmark: _Toc66398694][bookmark: _Toc66398911][bookmark: _Toc66432628][bookmark: _Toc66433407][bookmark: _Toc66436182][bookmark: _Toc133515236]6.1.2	UE maximum output power reduction for NR SL-U
The following assumption can serve as a starting point for MPR simulation assumptions that are considered to derive MPR requirements for SL-U operation.
· Basic RF parameters for MPR of single carrier SL-U UE
· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz. 
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30kHz
· C-IMD: 45dBc or 60dBc
· EVM and impairments

	Modulation
	SystemEVM
	PA only
	Image

	QPSK
	17.5%
	10%
	34dB

	16QAM
	12.5%
	8%
	34dB

	64QAM
	8%
	4%
	34dB

	256QAM
	3.5%
	1.8%
	34dB



· IBE and impairment exceptions are same as NR-U
· Reuse IBE mask from TS38.10101 101-1 Table 6.4F.2.3-1
· Image/carrier exceptions position and specific test according to interlaces.
· ACLR: 27dBc for both PC3/PC5 UE with NR MBW
· SEM according to 38.101-1 clause 6.5F.2.2 as well as Table 6.1.2-4
· PA calibration & PA configuration: 
· Power class 5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR
· MPR table format can be reused the MPR format of NR-U according to each transmitted channel e.g.PSSCH/PSCCH transmission, PSFCH transmission and PSBCH transmission if any issue is not seen..
· The MPR will be applied to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  
· Follow the RB interlaced allocation based on Table 6.2F.2-1 and Table 6.2F.2-2 in TS38.101-1. Also refer the interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214. FFS on the inter-laced RB allocation for PSFCH, and on the repeated RB allocation for S-SSB by RAN1  

For SL-U in single CC operation, the simultaneous transmission of PSCCH and PSSCH in the same sub-frame is supported and the following constraints in Table 6.1.2-1 can be assumed.
Table 6.1.2-1: SL-U operation’s MPR simulation assumptions
	Items
	Assumption

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

	Allowed LCRB allocation
	10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,125,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216,220,225,228,230,240,250,252,255,260,264,270
The Allowed LCRB will be decided by the supported SCS.

	Regarding PSCCH / PSSCH multiplexing
	[image: 라인, 스크린샷, 텍스트, 그래프이(가) 표시된 사진

자동 생성된 설명]

	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB



For simultaneous transmission of PSFCH transmission for SL-U operation, RAN4 assumed as follow
Table 6.1.2-2: SL-U UE’s MPR simulation assumptions for PSFCH transmission
	Items
	Assumption

	Modulation for PSSCH
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is to follow RAN1 agreements

	[bookmark: MCCQCTEMPBM_00000042][bookmark: MCCQCTEMPBM_00000071]RB allocation
	- Power per RB is same in PSFCH for all users
- Total power is 20dBm
- Single RB-set and multiple RB-sets will be considered based on RAN1 decision. 
For single RB-set, RAN4 consider interlacing RBs for PSFCH
For multiple RB-sets, RAN4 considers both contiguous RB sets and non-contiguous RB sets.
- N gap from RBstart to RBend of interlaced transmission should meet at least 80% of channel bandwidth in a single RB-set [, Ngap = RBend – RBstart ].
 - RB allocation method as NR SL legacy RB allocation is also considered.



For S-SSB transmission for SL-U operation, RAN4 assumed as follow
Table 6.1.2-3e: SL-U UE’s MPR simulation assumptions for S-SSB transmission
	Items
	Assumption

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
	[image: ]

	RB allocation
	- Single RB-set and multiple RB-sets will be considered based on RAN1 decision. For single RB set, the 11RB will be repeated N time in a RB set. For the multiple RB-sets, RAN4 consider both contiguous RB sets and non-contiguous RB sets.


- N gap from RBstart to RBend of repeated S-SSB transmission should meet at least 80% of channel bandwidth.in a single RB-set [,Ngap = RBend – RBstart].


For MPR and A-MPR for SL-U wideband operation, RAN4 assumed in-carrier SEM as follows.
In the case of non-transmitted 20 MHz channel(s) on the edges of an assigned channel bandwidth the spectrum emission mask for operation with shared spectrum channel access, specified in Table 6.5F.2.2.0-1, is applied by using the total bandwidth of the remaining transmitted channels. The spectrum emission mask for non-transmitted channels is floored at -28dBr inside the assigned channel bandwidth and continues at same level until the channel bandwidth mask is intercepted, i.e. until ΔfOOB, as defined in 38.101-1 Clause 6.5F.2.2.0, equals BWChannel / 2. When ΔfOOB > BWChannel / 2 requirements in clause 6.5F.2.2.0 apply.
The In-Carrier SEM in gap between transmitted channels is defined in Table 6.1.2-4 and some examples are shown in Figure 6.1.2-1.
The relative power of any UE emission shall not exceed the most stringent levels given by the spectrum emission mask for operation with shared spectrum channel access with full channel bandwidth and the spectrum emission mask for non-transmitted channels with the channel bandwidth of the transmitted channels in the case of non-transmitted channels at the edge of an assigned channel bandwidth or spectrum emission mask defined for gaps between the transmitted channels.
An exception to the spectrum emission mask for non-transmitted channels allows a single [2] MHz bandwidth to extend to [-28] dBc relative to total transmit power, or [-20] dBm, whichever is the greatest.

[bookmark: _Hlk149756927]<Unchanged Parts Omitted>

6.1.2.1.1.3	Huawei’s simulation results (R4-2315226)
Referring to the simulation cases listed in Table 6.1.2.1.1.3-1, the MPR value are shown in Table 6.1.2.1.1.3-2 and Table 6.1.2.1.1.3-3 for below.
[bookmark: _Ref142680623]Table 6.1.2.1.1.3-1 Simulation cases for SL-U
	
	case
	Waveform
	BW
	RB Setup
	SCS

	Full Allocation
Single CC
	1
	CP-OFDM
	20
	105RB0
	15

	
	2
	CP-OFDM
	20
	50RB0
	30

	
	3
	CP-OFDM
	40
	216RB0
	15

	
	4
	CP-OFDM
	60
	160RB0
	30

	
	5
	CP-OFDM
	80
	216RB0
	30

	
	6
	CP-OFDM
	100
	270RB0
	30

	Interlaced Allocation
Single CC
	7
	CP-OFDM
	20
	1 RB0 every 10RBs
	15

	
	8
	CP-OFDM
	20
	1RB0 every 5RBs 
	30

	
	9
	CP-OFDM
	40
	1RB0 every 10RBs 
	15

	
	10
	CP-OFDM
	60
	1RB0 every 5RBs 
	30

	
	11
	CP-OFDM
	80
	1RB0 every 5RBs 
	30

	
	12
	CP-OFDM
	100
	1RB0 every 5RBs 
	30

	Wide band operation
	13
	CP-OFDM
	40
	Bitmap 10
	15

	
	14
	CP-OFDM
	60
	Bitmap 100
	30

	
	15
	CP-OFDM
	60
	Bitmap 110
	30

	
	16
	CP-OFDM
	80
	Bitmap 1000
	30

	
	17
	CP-OFDM
	80
	Bitmap 1100
	30

	
	18
	CP-OFDM
	80
	Bitmap 1110
	30

	
	19
	CP-OFDM
	80
	Bitmap 0100
	30

	
	20
	CP-OFDM
	80
	Bitmap 0110
	30

	
	21
	CP-OFDM
	100
	Bitmap 10000
	30

	
	22
	CP-OFDM
	100
	Bitmap 11000
	30

	
	23
	CP-OFDM
	100
	Bitmap 11100
	30

	
	24
	CP-OFDM
	100
	Bitmap 11110
	30

	
	25
	CP-OFDM
	100
	Bitmap 01000
	30

	
	26
	CP-OFDM
	100
	Bitmap 01100
	30

	
	27
	CP-OFDM
	100
	Bitmap 01110
	30

	
	28
	CP-OFDM
	100
	Bitmap 00100
	30





[bookmark: _Ref142682348]
Table 6.1.2.1.1.3-2  Maximum power reduction (MPR) for SL-U with Full Allocation
	Modulation
	Case: Bandwidth/SCS

	
	20MHz/15k
	20MHz/30k
	40MHz/15k
	60MHz/30k
	80MHz/30k
	100MHz/30k

	QPSK
	4.0
	3.8
	4.1
	4.0
	4.0
	4.1

	16 QAM
	4.1
	3.9
	4.1
	4.1
	3.8
	4.2

	64 QAM
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1

	256 QAM
	7.5
	7.7
	7.6
	7.8
	7.5
	7.9



[bookmark: _Ref142682350]Table 6.1.2.1.1.3-3  Maximum power reduction (MPR) for SL-U with Interlaced Allocation
	Modulation
	Case: Bandwidth/SCS

	
	20MHz/15k
	20MHz/30k
	40MHz/15k
	60MHz/30k
	80MHz/30k
	100MHz/30k

	QPSK
	4.0
	4.1
	4.0
	4.1
	4.1
	4.1

	16 QAM
	4.1
	4.2
	4.2
	4.1
	4.2
	4.2

	64 QAM
	5.8
	5.9
	5.7
	5.6
	5.9
	6.1

	256 QAM
	7.0
	7.3
	7.1
	7.4
	7.7
	7.4



Table 6.1.2.1.1.3-4  Maximum power reduction (MPR) for SL-U with Wide band operation
	Modulation
	Case: Bandwidth/Bitmap pattern

	
	40MHz
	60MHz
	80MHz
	100MHz

	
	10
	100
	110
	1000
	1110
	0110
	10000
	11110
	01000
	01100
	01110
	00100

	QPSK
	4.0
	3.7
	3.9
	3.8
	4.0
	3.8
	3.9
	4.1
	3.0
	3.2
	3.9
	3.4

	16 QAM
	4.0
	3.9
	4.1
	3.9
	4.1
	3.9
	3.9
	4.2
	3.7
	3.8
	4.0
	3.7

	64 QAM
	5.1
	5.1
	5.5
	5.2
	5.7
	5.7
	5.1
	5.8
	5.4
	6.0
	5.9
	5.5

	256 QAM
	6.4
	6.8
	6.9
	6.3
	7.0
	7.1
	6.5
	7.3
	6.7
	7.4
	7.3
	7.0



Table 6.1.2.1.1.3-45: Proposed MPR for SL-U with single CC
	Precoding
	Modulation
	Full
	Partial

	CP-OFDM
	QPSK
	≤ 4.1
	≤ 4.1

	
	16 QAM
	≤ 4.2
	≤ 4.2

	
	64 QAM
	≤ 6.1
	≤ 6.1

	
	256 QAM
	≤ 8.0
	≤ 7.7



<Unchanged Parts Omitted>


[bookmark: _Toc133515249][bookmark: _Hlk149754026]6.2	Tx requirements for inter-band con-current operation
It has been agreed to consider the functionality and requirements of single carrier SL-U operation as a basis of SL-U  and the functionality and requirements of single carrier Uu operation as a basis of Uu in con-current operation.
[bookmark: _Toc133515250][bookmark: _Hlk126143720]6.2.1	Maximum output power for inter-band con-current operation
It has been agreed to target the following power classes.
· Power class 3 Uu@Licensed + Power class 5 SL@Un-licensed
· Power class 3 Uu@Licensed + Power class 3 SL@Un-licensed can be considered as 2nd priority if Power class 3 SL is agreed in a single carrier at unlicensed band 
For Power class 2 for Uu@Licensed for inter-band concurrent operation, it is not considered in Rel-18.
[bookmark: _GoBack]For Power class 3 Uu@Licensed + Power class 5 SL@Un-licensed, the MOP is defined as PC3 for inter-band concurrent operation. For other power class combination, how to define the MOP will be further discussed in future release.RAN4 agreed to define maximum output power for each operating band and there is no total power class for SL-U con-current band combination.
Table 6.2.1: NR UE Power Class for inter band SL-U con-current combination
	NR SL con-current operating band Configuration
	NR band
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)
	Class 5(dBm)
	Tolerance (dB)

	SL_n78-n46

	n78
	
	
	
	
	23
	+2/-3
	
	
	
	

	
	n46
	
	
	
	
	
	
	
	
	20
	+2/-3

	NOTE 1:	For the con-current band combinations, the simultaneous transmission and reception of sidelink and Uu interfaces can be supported while operation is agnostic of the service used on each interface.
NOTE 2:	PPowerClass is the maximum  output power specified without taking into account the tolerance for each operating band.
NOTE 3:	For inter-band con-current operation, the aggregation power apply to the total transmitted power over all component carriers (per UE).s


[bookmark: _Hlk149756818]<Unchanged Parts Omitted>
[bookmark: _Toc133515264]7	Receiver characteristics for NR SL evolution
[bookmark: _Toc133515265]7.1	Rx requirements for NR SL single carrier operation in unlicensed bands
[bookmark: _Toc463997783][bookmark: _Toc36034826][bookmark: _Toc42537426][bookmark: _Toc46356491][bookmark: _Toc52566405][bookmark: _Toc61187313][bookmark: _Toc66398725][bookmark: _Toc66398942][bookmark: _Toc66432659][bookmark: _Toc66433438][bookmark: _Toc66436213][bookmark: _Toc133515266]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: 
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: 2.5 dB is assumed. When the number of RB size equal to or less than 24RBs, 0.5dB additional relaxation is allowed.
-	Target SNR: -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
	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)
	HD

	
	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)
	HD

	
	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 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 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
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[bookmark: _Toc133515279]8	Co-channel coexistence between LTE Sidelink and NR Sidelink
8.1.	Configured transmitted power for V2X UE supporting co-channel coexistence with LTE SL
[bookmark: _Hlk146142259]For the measured configured maximum output power PUMAX,c for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions, the same requirement as in clause 6.2.4 shall be applied. When NR V2X UE is configured to co-channel coexistence operation with LTE V2X and NR SCS is configured to 30kHz, the evaluation period for PUMAX,c for NR V2X sidelink is the first slot of NR SL slots overlapping with an LTE SL subframe.

8.2.	Relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL
Relative slot power tolerance is defined for NR V2X supporting co-channel coexistence to ensure the RX performance of the LTE V2X UE operating within the same channel. This requirement applies only to transmissions with 30kHz SCS.
The relative slot power tolerance for V2X UE supporting co-channel coexistence with LTE SL is the ability of the NR V2X UE operating with 30kHz SCS to control the output power of transmitted slots during PSCCH/PSSCH transmission consisting of two slots overlapping with an LTE SL subframe (500us). The reference slot is the 1st slot overlapping with LTE SL subframe and target slot is the subsequent NR SL slot overlapping with the LTE SL subframe. The measurement period is one NR SL slot with guard symbol omitted. 
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