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[bookmark: foreword][bookmark: _Toc133515215]Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc133515216]
1	Scope
The present document is a technical report for NR sidelink evolution services in Rel-18. The purpose is to specify radio solutions that are necessary for NR to support sidelink services working on unlicensed spectrums.
[bookmark: references][bookmark: _Toc133515217]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 30.007: "Guideline on WI/SI for new Operating Bands".
[3]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[bookmark: definitions][bookmark: _Toc133515218]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].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc36034740][bookmark: _Toc42537335][bookmark: _Toc46356400][bookmark: _Toc52566314][bookmark: _Toc72931401][bookmark: _Toc73026066][bookmark: _Toc97036035][bookmark: _Toc97036402][bookmark: _Toc101790675][bookmark: _Toc106117053][bookmark: _Toc133515220]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc36034741][bookmark: _Toc42537336][bookmark: _Toc46356401][bookmark: _Toc52566315][bookmark: _Toc72931402][bookmark: _Toc73026067][bookmark: _Toc97036036][bookmark: _Toc97036403][bookmark: _Toc101790676][bookmark: _Toc106117054][bookmark: _Toc133515221]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: 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
CDF	Cumulative Distribution Function
CP-OFDM	Cyclic Prefix-OFDM
DMRS	Demodulation Reference Signal
EIRP	Equivalent Isotropically Radiated Power
EVM	Error Vector Magnitude
FDD	Frequency Division Duplex
FDM	Frequency Division Multiplexing
FR1	Frequency Range 1
ITS	Intelligent Transportation System
LTE	Long Term Evolution
MPR	Maximum Power Reduction
NF	Noise Figure
[bookmark: OLE_LINK87]NR	New Radio
OLPC	Open Loop Power Control
PC	Power Control
[bookmark: OLE_LINK86]PRB	Physical Resource Block
ProSe	Proximity-based Services
PSCCH	Physical Sidelink Control 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
TDD	Time Division Duplex
TDM	Time Division Multiplexing
UE	User Equipment
UL	Uplink
V2V	Vehicle to Vehicle
V2X	Vehicle to Everything
[bookmark: clause4][bookmark: _Toc36034742][bookmark: _Toc42537337][bookmark: _Toc46356402][bookmark: _Toc52566316][bookmark: _Toc72931403][bookmark: _Toc73026068][bookmark: _Toc97036037][bookmark: _Toc97036404][bookmark: _Toc101790677][bookmark: _Toc106117055][bookmark: _Toc133515222]4	Background
In Rel-16, sidelink communication was developed in RAN mainly to support advanced V2X applications. In Rel-17, SA2 studied and standardized Proximity based service including public safety and commercial related service. As part of Rel-17, power saving solutions (e.g., partial sensing, DRX) and inter-UE coordination have been developed in RAN1 and RAN2 to improve power consumption for battery limited terminals and reliability of sidelink transmissions.
Although NR sidelink was initially developed for V2X applications, there is growing interest in the industry to expand the applicability of NR sidelink to commercial use cases. For commercial sidelink applications, two key requirements have been identified:
· Increased sidelink data rate 
· Support of new carrier frequencies for sidelink
Increased sidelink data rate is motivated by applications such as sensor information (video) sharing between vehicles with high degree of driving automation. Commercial use cases could require data rates in excess of what is possible in Rel-17. Increased data rate can be achieved with the support of sidelink carrier aggregation and sidelink over unlicensed spectrum. Furthermore, by enhancing the FR2 sidelink operation, increased data rate can be more efficiently supported on FR2. While the support of new carrier frequencies and larger bandwidths would also allow to improve its data rate, the main benefit would come from making sidelink more applicable for a wider range of applications. More specifically, with the support of unlicensed spectrum and the enhancement in FR2, sidelink will be in a better position to be implemented in commercial devices since utilization of the ITS band is limited to ITS safety related applications.
Another aspect to consider is the V2X deployment scenario where both LTE V2X and NR V2X devices are to coexist in the same frequency channel. For the two different types of devices to coexist while using a common carrier frequency, it is important that there is mechanism to efficiently utilize resource allocation by the two technologies without negatively impacting the operation of each technology. This requirement was also mentioned as part of the input from 5G Automotive Association to the Rel-18 RAN Workshop.
[bookmark: _Toc36034747][bookmark: _Toc42537342][bookmark: _Toc46356407][bookmark: _Toc52566321][bookmark: _Toc72931411][bookmark: _Toc73026076][bookmark: _Toc97036044][bookmark: _Toc97036411][bookmark: _Toc101790684][bookmark: _Toc106117062][bookmark: _Toc133515223]5	Operating bands and channel arrangement for SL evolution
[bookmark: _Toc36034748][bookmark: _Toc42537343][bookmark: _Toc46356408][bookmark: _Toc52566322][bookmark: _Toc72931412][bookmark: _Toc73026077][bookmark: _Toc97036045][bookmark: _Toc97036412][bookmark: _Toc101790685][bookmark: _Toc106117063][bookmark: _Toc133515224]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: _Toc133515225]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.



During the NR SL-U development RAN4 identified at least following regional and country specific restrictions for direct connection between the devices within the targeted un-licensed bands (n46, n96 and n102).
1.	Client devices are prohibited from connecting directly to another client device in the frequency range 5850 – 5895 MHz and 5925 – 7125 MHz in USA, and in the frequency range 5925 – 7125 MHz in Canada per regulatory rules. Direct connection between client devices in the shared spectrum band is subject to region-specific regulatory rules.
2.	For band n96 in USA, SL-U operation is excluded for vehicular UEs.

[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


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.
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, 100
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1 in TS38.101-1.


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 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 are applied for SL-U.
NR-ARFCN and channel raster requirements in 5.4.2.1 of TS 38.101 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 5.4.2.2-1 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.
Table 5.4.2.2-1: 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 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
· 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 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 ].
 



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].



6.1.2.1	MPR for SL-U operation in single CC
<Editor Note> Detail MPR requirements will be added

[bookmark: _Toc463997759][bookmark: _Toc36034800][bookmark: _Toc42537397][bookmark: _Toc46356462][bookmark: _Toc52566376][bookmark: _Toc61187284][bookmark: _Toc66398696][bookmark: _Toc66398913][bookmark: _Toc66432630][bookmark: _Toc66433409][bookmark: _Toc66436184][bookmark: _Toc133515237]6.1.3	UE additional maximum output power reduction for NR SL-U
Based on the NR-U agreement for the additional spectrum emission mask in clause 6.5F.2.3 in TS38.101-1, RAN4 do not consider the additional spectrum emission mask.
For the additional spurious emission requirements for SL-U, RAN4 will consider the NR-U additional spurious emission requirements in clause 6.5F.3.3 in TS38.101-1.
To derive A-MPR requirements for SL-U operation in single CC, RAN4 will assume the basic simulation parameters and assumptions in section 6.1.2 and the additional spurious emission requirements in clause 6.5F.3.3 in TS38.101-1 will be considered.  
6.1.3.1	A-MPR for SL-U with NS_28
6.1.3.1.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.1.2	A-MPR for S-SSB transmission
6.1.3.1.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.2	A-MPR for SL-U with NS_29
6.1.3.2.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.2.2	A-MPR for S-SSB transmission
6.1.3.2.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.3	A-MPR for SL-U with NS_30
6.1.3.3.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.3.2	A-MPR for S-SSB transmission
6.1.3.3.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.4	A-MPR for SL-U with NS_31
6.1.3.4.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.4.2	A-MPR for S-SSB transmission
6.1.3.4.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.5	A-MPR for SL-U with NS_53
6.1.3.5.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.5.2	A-MPR for S-SSB transmission
6.1.3.5.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.6	A-MPR for SL-U with NS_54
6.1.3.6.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.6.2	A-MPR for S-SSB transmission
6.1.3.6.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.7	A-MPR for SL-U with NS_58
6.1.3.7.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.7.2	A-MPR for S-SSB transmission
6.1.3.7.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.8	A-MPR for SL-U with NS_59
6.1.3.8.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.8.2	A-MPR for S-SSB transmission
6.1.3.8.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.9	A-MPR for SL-U with NS_60
6.1.3.9.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.9.2	A-MPR for S-SSB transmission
6.1.3.9.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

6.1.3.10	A-MPR for SL-U with NS_61
6.1.3.10.1	A-MPR for simultaneous PSSCH/PSCCH transmission
6.1.3.10.2	A-MPR for S-SSB transmission
6.1.3.10.3	A-MPR for PSFCH transmission

<Editor Note> A-MPR requirements will be added

[bookmark: _Toc463997764][bookmark: _Toc36034801][bookmark: _Toc42537401][bookmark: _Toc46356466][bookmark: _Toc52566380][bookmark: _Toc61187288][bookmark: _Toc66398700][bookmark: _Toc66398917][bookmark: _Toc66432634][bookmark: _Toc66433413][bookmark: _Toc66436188][bookmark: _Toc133515238]6.1.4	Configured transmitted power for NR SL-U
[bookmark: _Hlk133514502]The configured transmitted power for NR-U is defined in clause 6.2F.4 of TS 38.101-1 and the normal NR requirement in clause 6.2.4 of TS 38.101-1 apply. For NR V2X, PCMAX is defined for PSSCH\PSCCH, S-SSB and PSFCH in clause 6.2E.4 specifically.
It has been agreed to reuse the NR V2X Configured transmitted power requirements in 38.101-1 clause 6.2E.4 for NR SL-U.

[bookmark: _Toc463997765][bookmark: _Toc36034802][bookmark: _Toc42537402][bookmark: _Toc46356467][bookmark: _Toc52566381][bookmark: _Toc61187289][bookmark: _Toc66398701][bookmark: _Toc66398918][bookmark: _Toc66432635][bookmark: _Toc66433414][bookmark: _Toc66436189][bookmark: _Toc133515239]6.1.5	Minimum output power for NR SL-U
The Minimum output power of NR-U is defined in clause 6.3F.1 of TS 38.101-1 and  the normal NR requirement apply, which is the same for NR V2X.
It has been agreed to reuse the NR single CC minimum requirements in 38.101-1 clause 6.3.1 for NR SL-U.
[bookmark: _Toc463997766][bookmark: _Toc36034803][bookmark: _Toc42537403][bookmark: _Toc46356468][bookmark: _Toc52566382][bookmark: _Toc61187290][bookmark: _Toc66398702][bookmark: _Toc66398919][bookmark: _Toc66432636][bookmark: _Toc66433415][bookmark: _Toc66436190][bookmark: _Toc133515240]6.1.6	Transmit OFF power for NR SL-U
The Transmit OFF power of NR-U is defined in clause 6.3F.2 of TS 38.101-1 and  the normal NR requirement apply, which is the same for NR V2X.
It has been agreed to reuse the NR single CC minimum requirements in 38.101-1 clause 6.3.2 for NR SL-U.
[bookmark: _Toc463997767][bookmark: _Toc36034804][bookmark: _Toc42537404][bookmark: _Toc46356469][bookmark: _Toc52566383][bookmark: _Toc61187291][bookmark: _Toc66398703][bookmark: _Toc66398920][bookmark: _Toc66432637][bookmark: _Toc66433416][bookmark: _Toc66436191][bookmark: _Toc133515241]6.1.7	ON/OFF time mask for NR SL-U
Definition of ON/OFF time mask can be divided into two parts. First part defines the transition from OFF to ON and the second part transition from ON to OFF. For the ON to OFF part, it was agreed that 10us transient period is located inside the guard period. For the OFF to ON part at the beginning of the transmission, whether to put the whole 15 us transient period inside the CP-E or to reuse the NR-U mask that only put 10us inside the CP-E was discussed and following this discussion, and information from RAN1 that 16us or 25us LBT time preceding the CP-E already includes 5us ramp-up time, it was agreed to reuse the NR-U approach where first 5us of the OFF tot ON transient period is located before the CP-E. 
ON/OFF masks for NR SL-U PSSCH and PSCCH and S-SSB that are in line with the above agreements are shown in figures below.
Guard 
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N+1 Slot (incl. transmission gap)
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N
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End of OFF
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N
0
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power
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+1
 
power
Start of OFF power 
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Figure 6.1.7-1 General ON/OFF time mask for SL-U PSSCH and PSCCH



[image: ]
Figure 6.1.7-2 ON/OFF time mask for SL-U S-SSB

[bookmark: _Toc463997768][bookmark: _Toc36034808][bookmark: _Toc42537408][bookmark: _Toc46356473][bookmark: _Toc52566387][bookmark: _Toc61187295][bookmark: _Toc66398707][bookmark: _Toc66398924][bookmark: _Toc66432641][bookmark: _Toc66433420][bookmark: _Toc66436195][bookmark: _Toc133515242]6.1.8	Power control for NR SL-U
The power control of NR-U is defined in clause 6.3F.4 of TS 38.101-1 and  the power control of NR V2X is defined in clause 6.3E.4. Since only absolute power control requirement is defined for NR V2X, it has been agreed that only absolute power control requirement is defined for NR SL-U.
During the NR-U discussion it was agreed that absolute requirement applies at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 40 ms. Gap duration of 40ms is larger than 20ms, which is defined in generic requirements in Clause 6.3.4.2. of TS 38.101-1. This extension of gap duration is in line with eLAA requirement in 36.101 and is defined to maintain power control accuracy over longer periods of no transmission due to the uncertainty introduced by LBT. Therefore NR SL-U can reuse NR-U absolute power control requirement as defined in Clause 6.3F.4.2.
[bookmark: _Toc463997770][bookmark: _Toc36034810][bookmark: _Toc42537410][bookmark: _Toc46356475][bookmark: _Toc52566389][bookmark: _Toc61187297][bookmark: _Toc66398709][bookmark: _Toc66398926][bookmark: _Toc66432643][bookmark: _Toc66433422][bookmark: _Toc66436197][bookmark: _Toc133515243]6.1.9	Transmit signal quality for NR SL-U
6.1.9.1	Frequency Error
The Frequency error for  NR-U is defined in clause 6.4F.1 of TS 38.101-1 and the normal NR requirement in clause 6.4.1 of TS 38.101-1 apply. For NR V2X, frequency error is defined in clause 6.4E,1 as ±0.1 PPM accuracy observed over a period of 1 ms against GNSS.”
It has been agreed to reuse the NR V2X Frequency error requirements in 38.101-1 clause 6.4E.1 for NR SL-U.
6.1.9.2	EVM
The EVM of NR-U is defined in clause 6.4F.2 of TS 38.101-1 and the normal NR requirement in clause 6.4.2.1 of TS 38.101-1 apply. For NR V2X, EVM is defined in clause 6.4E.2.2  with other than the Pi/2-BPSK modulation, which is not supported for NR V2X.
It has been agreed to reuse the NR V2X EVM requirements in 38.101-1 clause 6.4E.2.2 for NR SL-U.
· For NR V2X the EVM requirements in clause 6.4.2.1 are valid for PSCCH, PSSCH and PSBCH physical channels with other than pi/2-BPSK modulation, which is not supported for NR V2X, and excluding the guard symbol at the end of transmitted slots

6.1.9.3 	Carrier Leakage
The Carrier Leakage of NR-U is defined in clause 6.4.2.2 of TS 38.101-1 and  the normal NR requirement apply, which is the same for NR V2X.
It has been agreed to reuse the NR single CC carrier leakage requirements in 38.101-1 clause 6.4.2.2 for NR SL-U.
6.1.9.4	Equalizer spectrum flatness
The Equalizer spectrum flatness of NR-U is referred to clause 6.4.2.4 of TS 38.101-1 and the normal NR requirement apply, which is the same for NR V2X.
It has been agreed to reuse the NR single CC Equalizer spectrum flatness requirements in 38.101-1 clause 6.4.2.4 for NR SL-U.
6.1.9.5	In-band Emission
The In-band Emission of NR-U is defined in clause 6.4F.2.3 of TS 38.101-1. For NR V2X, In-band Emission is defined in clause 6.4E,2.4  where normal NR requirement of clause 6.4.2.3 apply.
It has been agreed to reuse the NR-U In-band emission requirements in 38.101-1 Table 6.4F.2.3-1 for NR SL-U. Minimum requirements for in-band emissions for NR SL-U PSCCH, PSSCH and PSBCH transmissions over the measurement interval that takes into account guard period at the end of the transmit slot.

[bookmark: _Toc463997777][bookmark: _Toc36034817][bookmark: _Toc42537417][bookmark: _Toc46356482][bookmark: _Toc52566396][bookmark: _Toc61187304][bookmark: _Toc66398716][bookmark: _Toc66398933][bookmark: _Toc66432650][bookmark: _Toc66433429][bookmark: _Toc66436204][bookmark: _Toc133515244]6.1.10	Spectrum emission mask for NR SL-U
6.1.10.1	Occupied Bandwidth
The Occupied Bandwidth of NR-U is defined in clause 6.5.1 of TS 38.101-1 and the normal NR requirement apply, which is the same for NR V2X. 
It has been agreed to reuse the NR single CC Occupied Bandwidth requirements in 38.101-1 clause 6.5.1 for NR SL-U.
6.1.10.2	SEM
The SEM of NR-U is defined in clause 6.5F.2.2 of TS 38.101-1. For NR V2X, In-band Emission is defined in clause 6.5E,2.2  where normal NR requirement of clause 6.5.2.2 apply.
It has been agreed to reuse the NR-U SEM requirements in 38.101-1 Table 6.4F.2.3-1 for NR SL-U.
6.1.10.3	A-SEM
Additional spectrum emission mask requirements are not defined for NR-U. 
It is agreed not to define A-SEM requirements for NR SL-U when operating in bands n46, n96 and n102. 

[bookmark: _Toc463997779][bookmark: _Toc36034819][bookmark: _Toc42537419][bookmark: _Toc46356484][bookmark: _Toc52566398][bookmark: _Toc61187306][bookmark: _Toc66398718][bookmark: _Toc66398935][bookmark: _Toc66432652][bookmark: _Toc66433431][bookmark: _Toc66436206][bookmark: _Toc133515245]6.1.11	ACLR requirements for NR SL-U
The ACLR of NR-U is defined in clause 6.5F.2.4 of TS 38.101-1. For NR V2X, ACLR is defined in clause 6.5E.2.4  where normal NR requirement of clause 6.5.2.4 apply. The ACLR requirement was optimized for operation in un-licensed band during the development of the NR-U requirements.
It has been agreed to reuse the NR-U ACLR requirements in 38.101-1 clause 6.5F.2.4 for NR SL-U. 
[bookmark: _Toc463997780][bookmark: _Toc36034820][bookmark: _Toc42537420][bookmark: _Toc46356485][bookmark: _Toc52566399][bookmark: _Toc61187307][bookmark: _Toc66398719][bookmark: _Toc66398936][bookmark: _Toc66432653][bookmark: _Toc66433432][bookmark: _Toc66436207][bookmark: _Toc133515246]6.1.12	Spurious emissions for NR SL-U
The general spurious emission of NR-U is defined in clause 6.5.3.1 of TS 38.101-1 and the normal NR requirement apply, which is the same for NR V2X. 
It has been agreed to reuse the NR single CC general spurious emission requirements in 38.101-1 clause 6.5.3.1 for NR SL-U.
The additional spurious emission of NR-U is defined in clause 6.5F.3.3 of TS 38.101-1 with different NS values for different bands.
It has been agreed to reuse the NR-U single CC minimum requirements in TS 38.101-1 clause 6.5F.3.3 for NR SL-U.
[bookmark: _Toc463997781][bookmark: _Toc36034821][bookmark: _Toc42537421][bookmark: _Toc46356486][bookmark: _Toc52566400][bookmark: _Toc61187308][bookmark: _Toc66398720][bookmark: _Toc66398937][bookmark: _Toc66432654][bookmark: _Toc66433433][bookmark: _Toc66436208][bookmark: _Toc133515247]6.1.13	Spurious emission band UE co-existence for NR SL-U
UE coexistence requirements are not defined for NR-U. 
It has been agreed not to define UE coexistence spurious emission requirements for NR SL-U when operating in bands n46, n96 and n102 in case of non-concurrent operation. 

[bookmark: _Toc36034822][bookmark: _Toc42537422][bookmark: _Toc46356487][bookmark: _Toc52566401][bookmark: _Toc61187309][bookmark: _Toc66398721][bookmark: _Toc66398938][bookmark: _Toc66432655][bookmark: _Toc66433434][bookmark: _Toc66436209][bookmark: _Toc133515248]6.1.14	Transmit intermodulation for NR SL-U
The Transmit intermodulation of NR-U is defined in clause 6.5.4 of TS 38.101-1 and the normal NR requirement apply, which is the same for NR V2X. 
It has been agreed to reuse the NR single CC Transmit intermodulation requirements in 38.101-1 clause 6.5.4 for NR SL-U.

[bookmark: _Toc133515249]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: _Toc133515251]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 X apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc133515252]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 clause 6.2.3 apply for NR Uu operation in licensed band, and the A-MPR requirements in clause X apply for NR sidelink operation in unlicensed band.
[bookmark: _Toc133515253]6.2.4	Configured transmitted power for inter-band con-current operation
It has been agreed to 
· consider the existing requirement for NR V2X con-current operation (6.2E.4.2 in TS38.101-1)  as starting point 
· reuse the existing delta Tib of CA_n46-n78 for inter-band concurrent operation in Rel-18

[bookmark: _Toc133515254]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 shall apply for NR sidelink operation in unlicensed band.

[bookmark: _Toc133515255]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 shall apply for NR sidelink operation in unlicensed band

[bookmark: _Toc133515256]6.2.7	ON/OFF time 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. 

[bookmark: _Toc133515257]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 shall apply for NR sidelink operation in unlicensed band

[bookmark: _Toc133515258]6.2.9	Transmit signal quality 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. 

[bookmark: _Toc133515259]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 shall apply for NR sidelink operation in unlicensed band.

[bookmark: _Toc133515260]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 shall apply for NR sidelink operation in unlicensed band.

[bookmark: _Toc133515261]6.2.12	Spurious emissions for inter-band con-current operation
The general spurious emission is not needed for inter-band con-current operation as the NR SL only defines spurious emission for non-current case.

[bookmark: _Toc133515262]6.2.13	Spurious emission band UE co-existence for inter-band con-current operation
It has been agreed to reuse the inter band CA_n46-n78 co-existence requirement for con-current operation with Uu@78 + SL@n46.

[bookmark: _Toc133515263]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 shall apply for NR sidelink operation in unlicensed band.
6.3	Tx requirements for NR SL CA operation
6.3.1	Maximum output power for NR SL CA operation
For the intra-band SL CA operation, the following NR SL CA 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 6.3.1-1: NR SL CA UE Power Class
	NR SL CA band Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_n47B
	
	
	
	
	23
	+2/-33
	
	

	NOTE 1: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 2: For intra-band SL CA UE, the maximum power requirement apply to the total transmitted power over all component carriers (per UE).
NOTE 3:	3 refers to the transmission bandwidths (Figure 5.6-1 in TS38.101-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



6.3.2	UE maximum output power reduction for NR SL CA operation
For basic parameters, reuse the simulation assumptions in TR38.785 (Rel-17 enhanced NR sidelink). Other constraints for PSCCH/PSSCH/PSFCH/S-SSB can be assumed based on current RAN1’s agreement.
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)

	Maximum output power for aggregated CBW
	23dBm

	Numerology
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	34dBc

	IQ image
	25dBc

	CIM3
	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.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



6.3.2.1 MPR for NR SL CA operation
6.3.2.1.1	MPR for simultaneous PSSCH/PSCCH transmission

6.3.2.1.2	MPR for PSFCH transmission

6.3.2.1.3	MPR for S-SSB transmission


6.3.3	UE additional maximum output power reduction for NR SL CA operation
For the additional emission limits in Europe in ITS spectrum, RAN4 already defined the regulatory requirements in TS38.101-1. The ETSI regulation shall be considered to derive the A-MPR requirements for NR SL CA UE. For the US related regulatory requirements will be studied after final FCC announcement for the additional emission limits in US.
To derive A-MPR requirements for SL CA operation in ITS spectrum, RAN4 will assume the basic simulation parameters and assumptions in section 6.3.2 and the additional spectrum emission mask in Table 6.5E.2.3.1-1 and additional spurious emission requirements in Table 6.5E.3.4.2-1 and Table 6.5E.3.4.2-2  in TS38.101-1 will be considered when NS_33 is configured from the pre-configured radio parameters in the geometrical region or indicated in the cell.  
6.3.3.1 A-MPR for NR SL CA operation
<Editor Note> Detail A-MPR requirements will be added.

6.3.4	Configured transmitted power for NR SL CA operation
6.3.5	Minimum output power for NR SL CA operation
For SL intra-band contiguous CA, the minimum output power requirement as specified in table 6.3.5-1 shall be applied per component carrier. 
Table 6.3.5-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	10
	-30
	MBW=REF_SCS*(12*NRB+1)/1000

	20
	-30
	

	30
	-28.2
	

	40
	-27
	



6.3.6	Transmit OFF power for NR SL CA operation
For SL intra-band contiguous CA, the transmit OFF power requirement as specified in Table 6.3.6-1 shall be applied per component carrier.
Table 6.3.6-1: Transmit OFF power
	Channel bandwidth
(MHz)
	Transmit OFF power
(dBm)
	Measurement bandwidth
(MHz)

	10
	-50
	MBW=REF_SCS*(12*NRB+1)/1000

	20
	-50
	

	30
	-50
	

	40
	-50
	



6.3.7	ON/OFF time mask for NR SL CA operation
For SL intra-band contiguous CA, the SL ON/OFF time masks specified in clause 6.3E.3.2, 6.3E.3.3 and 6.3E.3.4 in TS38.101-1 are applicable for each component carrier during the ON power period and the transient periods. The OFF period shall only be applicable for each component carrier when all the component carriers are OFF.
Additionally, RAN4 can define the switching ON/OFF time mask between NR SL CA and NR SL single carrier operation as like fallback mode. In the case, the ON/OFF time mask in figure 6.3E.3.4-2 in TS38.101-1 for different carriers can be reused.

6.3.8	Power control for NR SL CA operation
For SL intra-band contiguous CA, the power control requirement as specified in clause 6.3E.4.2 in TS38.101-1 shall be applied per component carrier.

6.3.9	Transmit signal quality for NR SL CA operation
6.3.9.1	Frequency Error
For SL intra-band contiguous CA, ±0.1 PPM observed over a period of 1 ms will be applied per CC compared to the absolute frequency in case of using GNSS synchronization source. The same requirements will be applied to all SL synchronous reference sources (the gNB or V2X synchronization reference UE).
6.3.9.2	EVM
For SL intra-band contiguous CA, the EVM requirement as specified in clause 6.4E.2.2 in TS38.101-1 shall be applied per component carrier.
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 transimssion carrier is activated in a time.
6.3.9.4	In-band Emission 
For SL intra-band contiguous CA, the In-band emission requirement as specified in clause 6.4E.2.4 in TS38.101-1 shall be applied to the SL aggregated transmission bandwidth. This is same as NR intra-band CA UE.

6.3.10	Spectrum emission mask for NR SL CA operation
6.3.10.1	Occupied Bandwidth
For SL intra-band contiguous CA, the occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the aggregated CBW. The occupied bandwidth shall be less than the aggregated channel bandwidth.
6.3.10.2	SEM
For SL intra-band contiguous CA, the SEM requirement for NR intra-band contiguous CA as specified in clause 6.5A.2.2.1 in TS38.101-1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.
6.3.10.3	A-SEM
For SL intra-band contiguous CA, RAN4 does not need to consider the A-SEM in Europe since the A-SEM in Table 6.5E.2.3.1-1 in TS38.101-1 is only applied for the 10MHz CBW in Europe.
For the US region, RAN4 can reuse NS_52, the details can be further discussed with the final A-SEM or A-SE requirements from FCC. 

6.3.11	ACLR requirements for NR SL CA operation
For SL intra-band contiguous CA, the general NR CA ACLR requirements for CA Bandwidth Class B specified in subclause 6.5A.2.4.1.1 in TS38.101-1shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.

6.3.12	Spurious emissions for NR SL CA operation
For SL intra-band contiguous CA, the general NR CA general SE for CA Bandwidth specified in subclause 6.5A.3.1 in TS38.101-1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.

6.3.13	Spurious emission band UE co-existence for NR SL CA operation
For SL intra-band contiguous CA, the protection operating band lists for n47 transmission was defined in Table 6.5.3.2-1 in TS38.101-1which shall be applied to NR SL intra-band contiguous CA UE.
Table 6.3.13-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n47B
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65, 68, 72, 73
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n71, n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	



Also, RAN4 already defined the additional SE requirements as specified in clause 6.5E.3.4 in TS38.101-1 by the European Regulation which shall be considered to derive the A-MPR requirements with NS_33 as follows. 
Table 6.3.13-2: Additional requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)
	NOTE

	Frequency range
	5925
	-
	5950
	-30
	1
	1

	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.
NOTE 2:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
NOTE 3:	Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in sweep) to improve the measurement accuracy.



Furthermore, when "NS_33" is configured from pre-configured radio parameters or the cell, and the indication from upper layers has indicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power of any NR V2X UE emission shall fulfil either one of the two sets of conditions.
Table 6.3.13-3: Requirements for spurious emissions to protect CEN DSRC for V2X UE
	
	Maximum Transmission Power (dBm EIRP1)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP1)

	Condition 1
	10
	-65

	Condition 2
	10
	-45

	NOTE 1:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].



6.3.14	Transmit intermodulation for NR SL 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 in TS38.101-1 shall be applied to the aggregated channel bandwidth with SL CA bandwidth class B.

[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



[bookmark: _Toc463997784][bookmark: _Toc36034827][bookmark: _Toc42537427][bookmark: _Toc46356492][bookmark: _Toc52566406][bookmark: _Toc61187314][bookmark: _Toc66398726][bookmark: _Toc66398943][bookmark: _Toc66432660][bookmark: _Toc66433439][bookmark: _Toc66436214][bookmark: _Toc133515267]7.1.2	Maximum input level for NR SL-U
The Maximum input level for NR-U is defined in clause 7.4 of TS 38.101-1. For NR V2X, Maximum input level is defined in clause 7.4E.1. The NRV2X Sidelink requirement only covers up to 40MHz and the minimum requirement is the same as NR-U.
It has been agreed to reuse the NRU Maximum input level requirements in TS 38.101-1 clause 7.4 for NR SL-U.

[bookmark: _Toc463997785][bookmark: _Toc36034828][bookmark: _Toc42537428][bookmark: _Toc46356493][bookmark: _Toc52566407][bookmark: _Toc61187315][bookmark: _Toc66398727][bookmark: _Toc66398944][bookmark: _Toc66432661][bookmark: _Toc66433440][bookmark: _Toc66436215][bookmark: _Toc133515268]7.1.3	Adjacent Channel Selectivity for NR SL-U
For the ACS requirement, the ACS for NR-U was defined for bands above 3.3GHz considering the unlicensed bands of n46, n96, n102 are all high bands. However, the requirement format is different from NR single CC which can be found below, i.e. the ACS is adjusted according to the CBW while the NR single CC is fixed as 33dB for bands above 3.3GHz. The ACS requirement has been extensively discussed in NR-U WI with various views considering the difference of ACLR, ACIR impacts, and comparison with WIFI system, and coexistence with LAA, and the final value is a compromised outcome.
[image: ]
[image: ]
ACS Requirement for NR-U
Furthermore, for NR normal requirement, there are two test cases for ACS as case 1 and case 2. During the NR-U discussion, the case 2 was considered not necessary for operation in unlicensed bands. It has been agreed to reuse NR-U ACS requirement for NR SL-U using the NR SL-U RMC, as discussed in general part.
[bookmark: _Toc463997786][bookmark: _Toc36034829][bookmark: _Toc42537429][bookmark: _Toc46356494][bookmark: _Toc52566408][bookmark: _Toc61187316][bookmark: _Toc66398728][bookmark: _Toc66398945][bookmark: _Toc66432662][bookmark: _Toc66433441][bookmark: _Toc66436216][bookmark: _Toc133515269]7.1.4	Blocking characteristics for NR SL-U
7.1.4.1	In Band Blocking
The in band blocking requirement for NR V2X is captured in clause 7.6E.2.1 and for NR-U it is captured in clause 7.F.2.1. The transmission power is the same for 20 and 40MHz and the difference is the bandwidth of interferer. The 10MHz as smallest CBW for NR V2X is used as BWinterferer and corresponding offset frequency is decided. In NR SL-U, 10MHz is not supported and 20MHz is supported as the smallest CBW for single CC.
[image: ]
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In this case, the NR-U IBB can be reused for NR SL-U.
7.1.4.2	Out of Band Blocking
The NR sidelink OBB requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth. For NR-U OBB requirement, it is based on the NR normal requirement since there is no Wi-Fi corresponding requirement. Further modification has applied for range 3 considering the shallower frequency response of the band filter at high frequencies. In this case, the NR-U requirement can be reused for NR SL-U.
[image: ]
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7.1.4.3	Narrow Band Blocking
Narrow band blocking was introduced in NR single CC to mimic the potential interference coming from narrow band systems, but such system is not existing in the targeting unlicensed spectrum and therefore the Narrow Band Blocking requirements are not defined for NR-U.
It has been agreed not to define Narrow Band Blocking requirements for NR SL-U.

[bookmark: _Toc463997790][bookmark: _Toc36034832][bookmark: _Toc42537432][bookmark: _Toc46356497][bookmark: _Toc52566411][bookmark: _Toc61187319][bookmark: _Toc66398731][bookmark: _Toc66398948][bookmark: _Toc66432665][bookmark: _Toc66433444][bookmark: _Toc66436219][bookmark: _Toc133515270]7.1.5	Spurious response for NR SL-U
The NR sidelink spurious response requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth is used.For NR SL-U operation in unlicensed bands, the  NR-U requirement can be reused.
[bookmark: _Toc463997791][bookmark: _Toc36034833][bookmark: _Toc42537433][bookmark: _Toc46356498][bookmark: _Toc52566412][bookmark: _Toc61187320][bookmark: _Toc66398732][bookmark: _Toc66398949][bookmark: _Toc66432666][bookmark: _Toc66433445][bookmark: _Toc66436220][bookmark: _Toc133515271]7.1.6	Intermodulation characteristics for NR SL-U
The NR sidelink Intermodulation requirement is reused from LTE sidelink and hence different power level for the transmission power based on different bandwidth is used.For NR SL-U operation in unlicensed bands,  the  NR-U requirement can be reused.
[bookmark: _Toc133515272]7.2	Rx requirements for inter-band con-current operation
[bookmark: _Toc133515273]7.2.1	Reference sensitivity power level for inter-band con-current operation
It has been agreed to 
· reuse the existing CA_n46-n78 MSD requirements of the power class 5 in the aggressor band n46 for MSD of the inter-band concurrent operation.
· reuse the existing delta Rib of CA_n46-n78 for inter-band concurrent operation in Rel-18 

[bookmark: _Toc133515274]7.2.2	Maximum input level 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. 

[bookmark: _Toc133515275]7.2.3	Adjacent Channel Selectivity 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. 

[bookmark: _Toc133515276]7.2.4	Blocking characteristics 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. 

[bookmark: _Toc133515277]7.2.5	Spurious response 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. 

[bookmark: _Toc133515278]7.2.6	Intermodulation characteristics 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. 
7.3	Rx requirements for NR SL CA operation
7.3.1	Reference sensitivity power level for NR SL CA operation
For intra-band contiguous CA operation, the reference sensitivity requirement specified in Table 7.3E.2-1 in TS38.101-1shall apply for each component carrier with all carriers active. The requirement is applied for each carrier reception when 2 carrier transmissions are activated at the same time.

7.3.2	Maximum input level for NR SL CA operation
For the RX RF requirements of NR SL CA UE, the following maximum input level requirements shall be applied to the SL CA bandwidth class B.

Table 7.3.2-1 Maximum input levels for NR SL CA UE
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	A
	B

	Power in largest Transmission Bandwidth Configuration CC
	dBm
	
	-25 + 10log10(BWChannel /20)Note 1

	
	
	
	-27 + 10log10(BWChannel /20)Note 2

	NOTE 1:	Reference measurement channel is A.7.2.x for 64 QAM.
NOTE 2:	Reference measurement channel is A.7.2.x for 256 QAM.
NOTE 3:    10log10(x) is rounded to the nearest 0.5dB




7.3.3	Adjacent Channel Selectivity for NR SL CA operation
In NR V2X UE, RAN4 follows the NR ACS requirements < 2700MHz for single carrier in n47 since to align with LTE V2X UE requirements. So RAN4 can reuse the principle as follows. 
For intra-band contiguous SL CA operation, the UE shall fulfil the minimum requirement specified in Table 7.3.3-1 to Table 7.3.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 in TS38.101-1.
Table 7.3.3-1 ACS for NR SL CA UE
	
	
	SL CA bandwidth class

	Rx Parameter
	Units
	B

	ACS
	dB
	20.0



Table 7.3.3-2 Test parameters for intra-band contiguous SL CA UE, case 1
	Rx Parameter
	Units 
	SL CA bandwidth class

	
	
	B

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	PREFSENS_SL + 14 dB

	PInterferer
	dBm
	Aggregated power + 18.5 dB

	BWInterferer
	MHz
	10

	FInterferer (offset)
	MHz
	5+Aggreagted BWChannel/2
/
-(5+Aggregated BWChannel/2)

	NOTE 1:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with 15 kHz SCS.



Table 7.3.3-3 Test parameters for intra-band contiguous SL CA UE, case 2
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	B

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	-43.5 + 10log(NRB,c/NRB_agg)

	PInterferer
	dBm
	-25

	BWInterferer
	MHz
	10

	FInterferer (offset)
	MHz
	5+Aggreagted BWChannel/2
/
-(5+Aggregated BWChannel/2)

	NOTE 1:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with 15 kHz SCS.




7.3.4	Blocking characteristics for NR SL CA operation
7.3.4.1	In-band blocking
For intra-band contiguous SL CA operation, the UE shall fulfil the minimum requirement specified in Table 7.3.4.1-1 to Table 7.3.4.1-2 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 in TS38.101-1.
Table 7.3.4.1-1 In-band blocking parameters for intra-band contiguous SL CA UE 
	Rx Parameter
	Units
	SL CA bandwidth class

	
	
	B

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	PREFSENS_SL + NR SL CA bandwidth class specific value below

	
	dB
	16.0

	BWInterferer
	MHz
	10

	FIoffset, case 1
	MHz
	15

	FIoffset, case 2
	MHz
	25

	NOTE 1:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.



Table 7.3.4.1-2 In-band blocking for intra-band contiguous SL CA UE
	NR SL CA band
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-44
	-44

	SL_n47B
	FInterferer
(offset)
	MHz
	- BWchannel CA/2 – FIoffset,case 1
&
+ BWchannel CA/2  + FIoffset,case 1
	≤- BWchannel CA/2 – FIoffset,case 2
&
≥+ BWchannel CA/2 + FIoffset,case 2

	
	FInterferer (Range)
	MHz
	NOTE 2
	FDL_low – 30
to
FDL_high + 30

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 30 MHz below or above the UE receive band
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies:
			a. the carrier frequency - BWchannel CA/2  - FIoffset, case 1 and
			b. the carrier frequency + BWchannel CA/2 + FIoffset, case 1
NOTE 3:	BWchannel CA denotes the aggregated channel bandwidth of the wanted signal



7.3.4.2	Out-of-band blocking
For intra-band contiguous SL CA operation, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Tables 7.3.4.2-1 and 7.3.4.2-2.

For Table 7.3.4.2-2 in frequency range 1, 2 and 3, up to exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.3.5 spurious response are applicable.
Table 7.3.4.2-1: Out-of-band blocking parameters for intra-band contiguous SL CA UE
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	B
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	PREFSENS_SL + SL CA Bandwidth Class specific value below

	
	
	9
	
	
	
	



Table 7.3.4.2-2: Out of band blocking for intra-band contiguous SL CA UE
	NR SL 
CA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	V2X_47B
	FInterferer (CW)

	MHz

	-60 < f – FDL_low < -30
or
30 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.




7.3.5	Spurious response for NR SL CA operation
For intra-band contiguous SL CA operation, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Table 7.3.5-1and Table 7.3.5-2.
Table 7.3.5-1: Spurious response parameters for intra-band contiguous SL CA UE
	Rx Parameter
	Units 
	SL CA Bandwidth Class

	
	
	B
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	PREFSENS_SL + SL CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	NOTE 1:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.
NOTE 2:	Reference measurement channel is A.7.2



Tables 7.3.5-2: Spurious response for intra-band contiguous SL CA UE
	
Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies

	NOTE 1:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.




7.3.6	Intermodulation characteristics for NR SL CA operation
For intra-band contiguous SL CA operation, the UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Table 7.3.6-1for the specified wanted signal mean power in the presence of two interfering signals.
Table 7.3.6-1: Wide band intermodulation for intra-band contiguous SL CA UE
	Rx parameter
	Units 
	SL CA Bandwidth Class

	
	
	B
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	PREFSENS_SL + SL CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	10
	
	
	
	

	FInterferer 1
(Offset)
	MHz
	–Foffset-15
/
+ Foffset+15
	
	
	
	

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:	The requirement is applied for multi-carrier intra-band con-current receptions when 2 carrier transmissions are activated at the same time.
NOTE 2:	The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.
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Table 7.5F.1-1: ACS for shared spectrum channel access bands

RX parameter Units Channel bandwidth
20, 40, 60, 80, 100 MHz
ACS dB 24 — 1010g10(BW channel /20)
NOTE1: ACS value is rounded to the next higher 0.5dB value
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Table 7.5F.1-2: Test parameters for shared spectrum channel access bands.

=

3 RX parameter. Units> Channel bandwidth-

- . . 20, 40, 60, 80, 100 MHz-

= Power in transmission dBm- REFSENS + 14 dB-

bandwidth configuration-

g Pintererer® dBm- | REFSENS + 36.5 dB — 10109 10(BWonannel /20)
dBe

3 BWintererer® MHzo 20~

a Finterteer (OffsE0) MHz- 20/ 20~

NOTE 1

NOTE 2:

NOTE 3:

The transmitter shall be set to 4 dB below Pcuax_L . at the minimum UL
configuration specified in Table 7.3.2-3 with Pcuax_L rc defined in clause 6.2.4.«
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted

..

|/ scs T+ 0.5)scs

MHz with SCS the sub-carrier spacing of the

wanted signalin MHz. The interferer is an NR signal with an SCS equal to that of

the wanted signal.

The interferer consists of the RMC specified in Annexes A 3.2.2 and A 3 3.2 with
one sided dynamic OCNG Pattern OP_1 FDD/TDD for the DL-signal as described
inAnnex A5 11/A521.¢
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Table 7.6E.2.1-1

: In-band blocking parameters for NR V2X.

=

3 RX parameter. Units.] Channel bandwidth-

- . . 10MHzo | 20MHzo | 30 MHz- | 40 MHz~

[=Power in transmission bandwidth dBm- | Prersens_vax + channel bandwidth specific value below
configurations

- aB- 6 5 11 12:

[FBWintertrer MHzo 10-

[#Fiotset case 12 MHz- 15

[#Frotses, case 22 MHz- 25

mNOTE 1

The interfereris QPSK modulated PUSCH containing data and reference symbols. Normal

cyclic prefixis used.

T
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Table 7.6F.2.1-1: In-band blocking parameters for shared access bands.

*RX parameter- | Units. Channel bandwidth-
- . . 20, 40, 60, 80, 100 MHz-
=Power in dBm- REFSENS + 9 dB + 1010g10(BWohanne! /20) dB-
transmission
bandwidth
configurations
FBWinterterer” MHzo 50
[ Flotiset, case 10 MHz- 30-
[#Fiotset case 22 MHz> > 500
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Table 7.6E.3.1-1: Out-of-band blocking parameters for NR V2X.

RX parameter. Units> Channel bandwidth-
- . . 5MHzZ. | 10MHzo | 20MHz- | 30 MHzo | 40 MHz:
= Power in transmission dBm- Prersens_vax + channel bandwidth specific value below:
bandwidth configurations
d . aB- 6 6 9 11 12:
"NOTE 1. Reference measurement channel is A.7-2.c
NOTE 2:_The CBW is only applicable for PS UE in n14.

o
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Table 7.6F.3.1-1: Out-of-band blocking parameters for shared access bands.
&

*RX parameter- | Units. Channel bandwidth-
- . . 20, 40, 60, 80, 100 MHz-
=Power in dBm- REFSENS + 9 dB-
transmission
bandwidth
configurations
WNOTE 1. The transmitter shall be set to 4 dB below Powax_L1c at the minimum UL
configuration specifiedin Table 7.3.2-3 with Powax 1 defined in clause 6.2.4.
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