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[bookmark: _Toc75467493][bookmark: _Toc76509515][bookmark: _Toc76718505][bookmark: _Toc83580852][bookmark: _Toc84405361][bookmark: _Toc84413970][bookmark: _Toc21344343][bookmark: _Toc29801829][bookmark: _Toc29802253][bookmark: _Toc29802878][bookmark: _Toc36107620][bookmark: _Toc37251386][bookmark: _Toc45888254][bookmark: _Toc45888853][bookmark: _Toc61367534][bookmark: _Toc61372917][bookmark: _Toc68230865][bookmark: _Toc69084278][bookmark: _Toc75467288][bookmark: _Toc76509310][bookmark: _Toc76718300][bookmark: _Toc83580631][bookmark: _Toc84405140][bookmark: _Toc84413749][bookmark: _Hlk141950001][bookmark: _Toc21351560][bookmark: _Toc29807142]7.3E	Reference sensitivity for V2X
[bookmark: _Toc45888418][bookmark: _Toc45889017][bookmark: _Toc61367736][bookmark: _Toc61373119][bookmark: _Toc68231069][bookmark: _Toc69084482][bookmark: _Toc75467494][bookmark: _Toc76509516][bookmark: _Toc76718506][bookmark: _Toc83580853][bookmark: _Toc84405362][bookmark: _Toc84413971]7.3E.1	General
The reference sensitivity power level PREFSENS_V2X is the minimum mean power applied to each one of the UE antenna port for V2X UE, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
[bookmark: _Toc45888419][bookmark: _Toc45889018][bookmark: _Toc61367737][bookmark: _Toc61373120][bookmark: _Toc68231070][bookmark: _Toc69084483][bookmark: _Toc75467495][bookmark: _Toc76509517][bookmark: _Toc76718507][bookmark: _Toc83580854][bookmark: _Toc84405363][bookmark: _Toc84413972]7.3E.2	Minimum requirements
[bookmark: _Toc45888420][bookmark: _Toc45889019][bookmark: _Toc61367738][bookmark: _Toc61373121][bookmark: _Toc68231071][bookmark: _Toc69084484][bookmark: _Toc75467496][bookmark: _Toc76509518][bookmark: _Toc76718508][bookmark: _Toc83580855][bookmark: _Toc84405364][bookmark: _Toc84413973]When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2-1.
Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5)
	NR V2X
Band
	SCS
kHz
	Channel bandwidth / PREFSENS_V2X(dBm)

	
	
	5MHz4
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	n14
	15
	-95.9
	-92.7
	
	
	
	HD

	
	30
	
	-93.0
	
	
	
	

	
	60
	
	
	
	
	
	

	[bookmark: _Hlk37422054]n38
	15
	
	-96.5
	-93.2
	-91.4
	-90.1
	HD

	
	30
	
	-96.1
	-93.4
	-91.7
	-90.2
	

	
	60
	
	-96.9
	-93.1
	-91.9
	-90.4
	

	n47
	15
	
	-92.5
	-89.2
	-87.4
	-86.1
	HD

	
	30
	
	-92.1
	-89.4
	-87.7
	-86.2
	

	
	60
	
	-92.9
	-89.1
	-87.9
	-86.4
	

	n795
	15
	
	-95.5
	-92.2
	-90.4
	-89.1
	HD

	
	30
	
	-95.1
	-92.4
	-90.7
	-89.2
	

	
	60
	
	-95.9
	-92.1
	-90.9
	-89.4
	

	NOTE 1:	Reference measurement channel is defined in A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	Void.
NOTE 4:  The CBW is only applicable for PS UE in n14.
NOTE 5:  These REFSENS values do not consider the impact of the near/far effect



Table 7.3E.2-2: Sidelink TX configuration for reference sensitivity of NR V2X Bands (PC5)
	
	NR Band / SCS / Channel bandwidth / Duplex mode

	NR V2X Band
	SCS
kHz
	5 MHz3
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex Mode

	n14
	15
	20
	20
	
	
	
	HD

	
	30
	
	10
	
	
	
	

	
	60
	
	
	
	
	
	

	n38
	15
	
	50
	105
	160
	216
	HD

	
	30
	
	24
	50
	75
	105
	

	
	60
	
	102
	24
	36
	50
	

	n47
	15
	
	50
	105
	160
	216
	HD

	
	30
	
	24
	50
	75
	105
	

	
	60
	
	102
	24
	36
	50
	

	n79
	15
	
	50
	105
	160
	216
	HD

	
	30
	
	24
	50
	75
	105
	

	
	60
	
	102
	24
	36
	50
	

	NOTE 1:	The sidelink allocated RB (LCRB) size could be adjusted according to resource pool configuration in [7].
NOTE 2:	For the case, 11 RB is allowed for S-SSB Block.
NOTE 3:   The CBW is only applicable for PS UE in n14.



7.3E.2F	Minimum requirements for Sidelink Unlicensed
[bookmark: _Toc61367740][bookmark: _Toc61373123][bookmark: _Toc68231073][bookmark: _Toc69084486][bookmark: _Toc75467498][bookmark: _Toc76509520][bookmark: _Toc76718510][bookmark: _Toc83580857][bookmark: _Toc84405366][bookmark: _Toc84413975]7.3E.2F.1	General
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.  
In later clauses of Clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement, the UE shall be verified against those requirements by applying the REFSENS value in Table 7.3E.2F.2-1 with 2 Rx antenna ports tested.
[bookmark: _Toc61367741][bookmark: _Toc61373124][bookmark: _Toc68231074][bookmark: _Toc69084487][bookmark: _Toc75467499][bookmark: _Toc76509521][bookmark: _Toc76718511][bookmark: _Toc83580858][bookmark: _Toc84405367][bookmark: _Toc84413976]7.3E.2F.2	Reference sensitivity power level
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2F-3.
 with parameters specified in Table 7.3E.2F.2-1, Table 7.3E.2F.2-2, and Table 7.3E.2F.2-3.
Table 7.3E.2F.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

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

	
	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)
	TDD

	
	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 maximum transmission bandwidth configuration as defined in Table 7.3E.2F.2-3



For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3E.2F.2-1 shall be modified by the amount given in ΔRIB,4R in Table 7.3E.2F.2-2 for the applicable operating bands.
Table 7.3E.2F.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n46, n96, n102
	-2.2



The reference receive sensitivity (REFSENS) requirement specified in Table 7.3E.2F.2-1 and Table 7.3E.2F.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3E.2F.2-3.
Table 7.3E.2F.2-3: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	20 MHz (dBm)
	40 MHz (dBm)
	60 MHz (dBm)
	80 MHz (dBm)
	100 MHz (dBm)

	n46
	15
	105
	216
	
	
	

	
	30
	50
	105
	160
	216
	270

	
	60
	24
	50
	75
	105
	135

	n96, n102
	15
	105
	216
	
	
	

	
	30
	50
	105
	160
	216
	270

	
	60
	24
	50
	75
	105
	135



Unless given by Table 7.3E.2F.2-4, the minimum requirements specified in Tables 7.3E.2F.2-1 and 7.3E.2F.2-2 shall be verified with the network signalling value NS_01 (Table 6.2F.3.1-1) configured.
Table 7.3F.2-4: Network signaling value for reference sensitivity
	Operating band
	Network Signalling value

	n46
	NS_01

	n96
	NS_53

	n102
	NS_01




7.3E.3	Reference sensitivity power level for V2X con-current operation
When UE is configured for NR V2X reception on V2X carrier con-current with NR uplink and downlink, NR V2X sidelink throughput for the carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2-1 and 7.3E.2-2. Also, the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3 with parameters specified in table 7.3.2-1a, 7.3.2-1b, 7.3.2-2 and 7.3.2-3. The reference sensitivity is defined to be met with all downlink component carriers active. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time. Exceptions to reference sensitivity with different transmission and reception configurations are allowed for the combinations of aggressor and victim bands specified in table 7.3E.3-3 and 7.3E.3-4. The limited test configurations are specified in table 7.3E.3-3 and 7.3E.3-4 to verify MSD requirements.
For the intra-band con-current NR V2X operation, the reference sensitivity power level shall be applied per carrier. The requirements in clause 7.3.2 shall be appled for NR downlink carrier and the requirements in clause 7.3E.2 shall be applied for NR sidelink carrier. NR V2X sidelink throughput for the carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2. Also, the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2 in TS38.101-1.
For reference sensitivity exception test points where the specified carrier frequency does not correspond to a valid NR-ARFCN, the closest NR-ARFCN as specified in clause 5.4.2 applies.



Table 7.3E.3-1: Void

Table 7.3E.3-2: ΔRIB,V2X (two bands)
	V2X inter-band con-current band Combination
	NR Band
	ΔRIB,V2X [dB]

	V2X_n71-n47
	n71
	0.0



Table 7.3E.3-3: Reference sensitivity exceptions (MSD) due to cross band isolation for inter-band con-current operation
	Aggressor band
	Victim band
	Aggressor band Fc
	Aggressor band BW
	SCS of Aggressor band
	Aggressor band RB Allocation
	Victim band Fc
	Victim band BW
	MSD

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)

	n79
	n47
	4980
	40
	15
	216
(RBstart=0)
	5860
	10
	3.3

	n47
	n79
	5860
	10
	15
	50 (RBstart=0)
	4980
	40
	3.3



Table 7.3E.3-4: Reference sensitivity exceptions (MSD) due to harmonic interference for inter-band con-current operation
	Aggressor band
	Victim band
	Aggressor band BW
	SCS of Aggressor band
	Aggressor band RB Allocation
	Victim band BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n1
	n47
	5
	15
	16 (RBstart=4)
	10
	20.1
	NOTE 2
	UL3/DL1
direct-hit

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd / 3rd / 4th / 5th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.


NOTE 2:	The requirements should be verified for UL NR ARFCN of the aggressor (lower) band (superscript LB) such that  in MHz and  with the carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the low band.




<<end of change>>
<<start of 2nd change>>
[bookmark: _Toc45888429][bookmark: _Toc45889028][bookmark: _Toc61367754][bookmark: _Toc61373137][bookmark: _Toc68231087][bookmark: _Toc69084500][bookmark: _Toc75467513][bookmark: _Toc76509535][bookmark: _Toc76718525][bookmark: _Toc83580872][bookmark: _Toc84405381][bookmark: _Toc84413990]7.4E	Maximum input level for V2X
[bookmark: _Toc45888430][bookmark: _Toc45889029][bookmark: _Toc61367755][bookmark: _Toc61373138][bookmark: _Toc68231088][bookmark: _Toc69084501][bookmark: _Toc75467514][bookmark: _Toc76509536][bookmark: _Toc76718526][bookmark: _Toc83580873][bookmark: _Toc84405382][bookmark: _Toc84413991]7.4E.1	General
[bookmark: _Toc45888431][bookmark: _Toc45889030][bookmark: _Toc61367756][bookmark: _Toc61373139][bookmark: _Toc68231089][bookmark: _Toc69084502][bookmark: _Toc75467515][bookmark: _Toc76509537][bookmark: _Toc76718527][bookmark: _Toc83580874][bookmark: _Toc84405383][bookmark: _Toc84413992]Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.7.3 and A.7.4 with parameters specified in Table 7.4E.1-1.
Table 7.4E.1-1: Maximum input level of NR V2X
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5 MHz3
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	-251
	-231
	-221

	
	
	-272
	-272
	-272
	-252
	-242

	NOTE 1:	Reference measurement channel is A.7.3 for 64 QAM.
NOTE 2:	Reference measurement channel is A.7.4 for 256 QAM.
NOTE 3:   The CBW is only applicable for PS UE in n14.


7.4E.1F	General requirement for Sidelink Unlicensed
The requirement in clause 7.4 apply.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.7.3 and A.7.4..
7.4E.2	Maximum input level for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 7.4E.1 shall apply for the NR sidelink reception in the operating bands in Table 5.2E.2-1 and the requirements specified in clause 7.4 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.


[bookmark: _MON_1489221965]<<end of change>>
<<start of 3rd  change>>
[bookmark: _Toc45888439][bookmark: _Toc45889038][bookmark: _Toc61367764][bookmark: _Toc61373147][bookmark: _Toc68231097][bookmark: _Toc69084510][bookmark: _Toc75467523][bookmark: _Toc76509545][bookmark: _Toc76718535][bookmark: _Toc83580882][bookmark: _Toc84405391][bookmark: _Toc84414000]7.5E	Adjacent channel selectivity for V2X
[bookmark: _Toc45888440][bookmark: _Toc45889039][bookmark: _Toc61367765][bookmark: _Toc61373148][bookmark: _Toc68231098][bookmark: _Toc69084511][bookmark: _Toc75467524][bookmark: _Toc76509546][bookmark: _Toc76718536][bookmark: _Toc83580883][bookmark: _Toc84405392][bookmark: _Toc84414001]7.5E.1	General
Adjacent channel selectivity (ACS) is a measure of a receiver's ability to receive an NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
[bookmark: _Toc45888441][bookmark: _Toc45889040][bookmark: _Toc61367766][bookmark: _Toc61373149][bookmark: _Toc68231099][bookmark: _Toc69084512][bookmark: _Toc75467525][bookmark: _Toc76509547][bookmark: _Toc76718537][bookmark: _Toc83580884][bookmark: _Toc84405393][bookmark: _Toc84414002]The UE shall fulfil the minimum requirements specified in Table 7.5E.1-1 for NR V2X UE. These requirements apply for all values of an adjacent channel interferer up to -25 dBm and for any SCS specified for the channel bandwidth of the wanted signal. However, it is not possible to directly measure the ACS; instead the lower and upper range of test parameters are chosen as in Table 7.5E.1-2 and Table 7.5E.1-3 for verification of the requirements specified in Table 7.5E.1-1. For these test parameters, when UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2.
In licensed band, the minimum requirements shall reuse the same ACS values with NR UE.
Table 7.5E.1-1: Adjacent channel selectivity for NR V2X
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz1
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	ACS
	dB
	33.0
	33.0
	27.0
	25.5
	24.0

	NOTE 1:   The CBW is only applicable for PS UE in n14.



Table 7.5E.1-2: Test parameters for Adjacent channel selectivity for V2X, Case 1
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + 14 dB

	Pinterferer
	dBm
	PREFSENS_V2X + 45.5 dB
	PREFSENS_V2X + 39.5 dB
	PREFSENS_V2X + 38.0 dB
	PREFSENS_V2X + 36.5 dB

	BWinterferer
	MHz
	10
	10
	10
	10

	Finterferer (offset)
	MHz
	10 / -10
	15 / -15
	20 / -20
	25 / -25

	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 wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



Table 7.5E.1-2a: Test parameters for Adjacent channel selectivity in n14, Case 1
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + 14 dB

	Pinterferer
	dBm
	PREFSENS_V2X + 45.5 dB
	PREFSENS_V2X + 45.5 dB
	
	
	

	BWinterferer
	MHz
	5
	5
	
	
	

	Finterferer (offset)
	MHz
	5 / -5
	7.5 / -7.5
	
	
	

	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 wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



Table 7.5E.1-3: Test parameters for Adjacent channel selectivity for V2X, Case 2
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	-56.5
	-50.5
	-49.0
	-47.5

	Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	10
	10
	10
	10

	Finterferer (offset)
	MHz
	10 / -10
	15 / -15
	20 / -20
	25 / -25

	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 wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



Table 7.5E.1-3a: Test parameters for Adjacent channel selectivity in n14, Case 2
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	-56.5
	-56.5
	
	
	

	Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	5
	5
	
	
	

	Finterferer (offset)
	MHz
	5/ -5
	7.5 / -7.5
	
	
	

	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 wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.


7.5E.1F	General requirement for Sidelink Unlicensed
The requirement in clause 7.5F.1 apply.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2.
7.5E.2	Adjacent channel selectivity for V2X con-current operation
[bookmark: _Toc61367767][bookmark: _Toc61373150][bookmark: _Toc68231100][bookmark: _Toc69084513][bookmark: _Toc75467526][bookmark: _Toc76509548][bookmark: _Toc76718538][bookmark: _Toc83580885][bookmark: _Toc84405394][bookmark: _Toc84414003]For the inter-band con-current NR V2X operation, the requirements specified in clause 7.5E.1 shall apply for the NR sidelink reception in the operating bands in Table 5.2E.2-1 and the requirements specified in clause 7.5 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.


<<end of change>>
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[bookmark: _Toc45888469][bookmark: _Toc45889068][bookmark: _Toc61367797][bookmark: _Toc61373180][bookmark: _Toc68231130][bookmark: _Toc69084543][bookmark: _Toc75467556][bookmark: _Toc76509578][bookmark: _Toc76718568][bookmark: _Toc83580915][bookmark: _Toc84405424][bookmark: _Toc84414033]7.6E.1	General
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.
[bookmark: _Toc45888470][bookmark: _Toc45889069][bookmark: _Toc61367798][bookmark: _Toc61373181][bookmark: _Toc68231131][bookmark: _Toc69084544][bookmark: _Toc75467557][bookmark: _Toc76509579][bookmark: _Toc76718569][bookmark: _Toc83580916][bookmark: _Toc84405425][bookmark: _Toc84414034]7.6E.2	In-band blocking
[bookmark: _Toc45888471][bookmark: _Toc45889070][bookmark: _Toc61367799][bookmark: _Toc61373182][bookmark: _Toc68231132][bookmark: _Toc69084545][bookmark: _Toc75467558][bookmark: _Toc76509580][bookmark: _Toc76718570][bookmark: _Toc83580917][bookmark: _Toc84405426][bookmark: _Toc84414035]7.6E.2.1	General
[bookmark: _Toc45888472][bookmark: _Toc45889071][bookmark: _Toc61367800][bookmark: _Toc61373183][bookmark: _Toc68231133][bookmark: _Toc69084546][bookmark: _Toc75467559][bookmark: _Toc76509581][bookmark: _Toc76718571][bookmark: _Toc83580918][bookmark: _Toc84405427][bookmark: _Toc84414036]When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A.7.2 with parameters specified in Table 7.6E.2.1-1 and Table 7.6E.2.1-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Table 7.6E.2.1-1: In-band blocking parameters for NR V2X
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	9
	11
	12

	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 7.6E.2.1-1a: In-band blocking parameters in n14
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	6
	
	
	

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

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



Table 7.6E.2.1-2: In-band blocking for NR V2X
	NR band
	Parameter
	Unit
	Case 1
	Case 2

	n14
	PInterferer
	dBm
	-56
	-44

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

	
	FInterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15

	n38, n47
	Pinterferer
	dBm
	-44
	-44

	
	Finterferer (offset)
	MHz
	-BW/2 – FIoffset, case 1
and
BW/2 + FIoffset, case 1
	≤ -BW/2 – FIoffset, case 2
and
≥ BW/2 + FIoffset, case 2

	
	Finterferer
	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 15 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 -BW/2 – FIoffset, case 1 and
b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:	FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 

NOTE 4:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.



7.6E.2.2	In-band blocking for V2X con-current operation
[bookmark: _Toc45888473][bookmark: _Toc45889072][bookmark: _Toc61367801][bookmark: _Toc61373184][bookmark: _Toc68231134][bookmark: _Toc69084547][bookmark: _Toc75467560][bookmark: _Toc76509582][bookmark: _Toc76718572][bookmark: _Toc83580919][bookmark: _Toc84405428][bookmark: _Toc84414037]For the inter-band con-current NR V2X operation, the requirements specified in clause 7.6E.2.1 shall apply for the NR sidelink reception in the operating bands in Table 5.2E.2-1 and the requirements specified in clause 7.6.2 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.
7.6E.2F	In-band blocking for Sidelink Unlicensed
[bookmark: _Toc61367807][bookmark: _Toc61373190][bookmark: _Toc68231140][bookmark: _Toc69084553][bookmark: _Toc75467566][bookmark: _Toc76509588][bookmark: _Toc76718578][bookmark: _Toc83580925][bookmark: _Toc84405434][bookmark: _Toc84414043]7.6E.2F.1	General
In-band blocking (IBB) is defined for an unwanted interfering signal falling into the UE receive band or into the first 60 MHz below or above the UE receive band.  The throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6E.2F.1-1 and Table 7.6E.2F.1-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Table 7.6E.2F.1-1: In-band blocking parameters for shared access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 9 dB + 10log10(BWChannel /20) dB

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	≥ 50



Table 7.6E.2F.1-2: In-band blocking for shared access bands
	Operating band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	-56
	-44

	
	Finterferer (offset)
	MHz
	-CBW/2 –
FIoffset, case 1
and
CBW/2 +
FIoffset, case 1
	≤ -CBW/2 –
FIoffset, case 2
and
≥ CBW/2 +
FIoffset, case 2

	n46, n96, n102
	Finterferer
	
	NOTE 2
	FDL_low – 3*CBW
to
FDL_high + 3*CBW,
NOTE 4

	
NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -CBW/2 – FIoffset, case 1; b: CBW/2 + FIoffset, case 1
NOTE 3:	CBW denotes the channel bandwidth of the wanted signal
NOTE 4:	Interferer carrier frequencies in the frequency range for Case 2 shall be located at discrete frequencies in integer multiples of 20 MHz offset from -CBW/2 – FIoffset, case 2 and CBW/2 + FIoffset, case 2



7.6E.3	Out-of-band blocking
[bookmark: _Toc45888474][bookmark: _Toc45889073][bookmark: _Toc61367802][bookmark: _Toc61373185][bookmark: _Toc68231135][bookmark: _Toc69084548][bookmark: _Toc75467561][bookmark: _Toc76509583][bookmark: _Toc76718573][bookmark: _Toc83580920][bookmark: _Toc84405429][bookmark: _Toc84414038]7.6E.3.1	General
[bookmark: _Toc45888475][bookmark: _Toc45889074][bookmark: _Toc61367803][bookmark: _Toc61373186][bookmark: _Toc68231136][bookmark: _Toc69084549][bookmark: _Toc75467562][bookmark: _Toc76509584][bookmark: _Toc76718574][bookmark: _Toc83580921][bookmark: _Toc84405430][bookmark: _Toc84414039]For NR V2X bands out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 30 MHz below or above the UE receive band. When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.6E.3.1-1 and Table 7.6E.3.1-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Table 7.6E.3.1-1: Out-of-band blocking parameters for NR V2X
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz2
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	6
	9
	11
	12

	NOTE 1:	Reference measurement channel is A.7.2.
NOTE 2:   The CBW is only applicable for PS UE in n14.



Table 7.6E.3.1-2: Out of-band blocking for NR V2X
	NR band
	Parameter
	Units
	Range 1
	Range 2
	Range 3

	n14
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < 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

	n47
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	FDL_low -30 to
FDL_low -60
	FDL_low -60 to
FDL_low -85
	FDL_low -85 to
1 MHz

	
	
	
	FDL_high +30 to
FDL_high + 60
	FDL_high +60 to
FDL_high +85
	FDL_high +85 to
+12750 MHz

	n38
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	FDL_low -30 to
FDL_low -60
	FDL_low -60 to
FDL_low -85
	FDL_low -85 to
1 MHz

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.



7.6E.3.2	Out-of-band blocking for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 7.6E.3.1 shall apply for the NR sidelink reception in Band n47 and the requirements specified in clause 7.6.3 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.
7.6E.3F	Out-of-band blocking for Sidelink Unlicensed
Out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 60 MHz or greater below or above the UE receive band. The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex 7.2 with parameters specified in Table 7.6F.3.1-1 and Table 7.6F.3.1-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

<<end of change>>
<<start of 5th  change>>
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[bookmark: _Toc61367820][bookmark: _Toc61373203][bookmark: _Toc68231153][bookmark: _Toc69084566][bookmark: _Toc75467579][bookmark: _Toc76509601][bookmark: _Toc76718591][bookmark: _Toc83580938][bookmark: _Toc84405447][bookmark: _Toc84414056]7.7E.1	General
Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency for which a response is obtained, i.e. for which the out-of-band blocking limit as specified in clause 7.6E.3.1 is not met.
When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters for the wanted signal as specified in Table 7.7E.1-1 and Table 7.7E.1-2 for NR V2X bands. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Table 7.7E.1-1: Spurious response parameters for NR V2X
	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz2
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	dB
	6
	6
	9
	11
	12

	NOTE 1:	Reference measurement channel is A.7.2
NOTE 2:   The CBW is only applicable for PS UE in n14.



Table 7.7E.1-2: Spurious response for NR V2X
	
Parameter
	Unit
	Level

	PInterferer  (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


[bookmark: _Toc45888485][bookmark: _Toc45889084][bookmark: _Toc61367821][bookmark: _Toc61373204][bookmark: _Toc68231154][bookmark: _Toc69084567][bookmark: _Toc75467580][bookmark: _Toc76509602][bookmark: _Toc76718592][bookmark: _Toc83580939][bookmark: _Toc84405448][bookmark: _Toc84414057]7.7E.1F	General requirement for Sidelink Unlicensed
[bookmark: _Hlk141967734]The spurious response requirement in clause 7.7F.1 apply.
For spurious responses, the throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex 7.2
7.7E.2	Spurious response for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 7.7E.1 shall apply for the NR sidelink reception in the operating bands in Table 5.2E.2-1 and the requirements specified in clause 7.7 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<<end of change>>
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[bookmark: _Toc45888498][bookmark: _Toc45889097][bookmark: _Toc61367837][bookmark: _Toc61373220][bookmark: _Toc68231170][bookmark: _Toc69084583][bookmark: _Toc75467596][bookmark: _Toc76509618][bookmark: _Toc76718608][bookmark: _Toc83580955][bookmark: _Toc84405464][bookmark: _Toc84414073]7.8E.1	General
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.
[bookmark: _Toc61367838][bookmark: _Toc61373221][bookmark: _Toc68231171][bookmark: _Toc69084584][bookmark: _Toc75467597][bookmark: _Toc76509619][bookmark: _Toc76718609][bookmark: _Toc83580956][bookmark: _Toc84405465][bookmark: _Toc84414074]7.8E.2	Wide band Intermodulation
7.8E.2.1	General
The wide band intermodulation requirement is defined using modulated NR carrier and a CW signal as interferer 1 and interferer 2 respectively. When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.8E.2-1 for NR V2X bands. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
Table 7.8E.2-1: Wide band intermodulation parameters for NR V2X
	NR band
	Rx parameter
	Units
	Channel bandwidth

	
	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	n38, n47
	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	dB
	6
	9
	11
	12

	
	PInterferer 1 (CW)
	dBm
	-46

	
	PInterferer 2 (Modulated)
	dBm
	-46

	
	BWInterferer 2
	MHz
	10MHz

	
	FInterferer 1  (Offset)
	MHz
	-BW/2 – 15
/
+BW/2 + 15

	
	FInterferer 2  (Offset)
	MHz
	2 * FInterferer 1

	NOTE 1:	Reference measurement channel is A.7.2
NOTE 2:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.



Table 7.8E.2-1a: Wide band intermodulation parameters in n14
	NR band
	Rx parameter
	Units
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	n14
	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	dB
	6
	6
	
	
	

	
	PInterferer 1 (CW)
	dBm
	-46

	
	PInterferer 2 (Modulated)
	dBm
	-46

	
	BWInterferer 2
	MHz
	5MHz

	
	FInterferer 1  (Offset)
	MHz
	-BW/2 – 7.5
/
+BW/2 + 7.5

	
	FInterferer 2  (Offset)
	MHz
	2 * FInterferer 1

	NOTE 1:	Reference measurement channel is A.7.2.
NOTE 2:	The interferer is QPSK modulated PSSCH containing data and reference symbols. Normal cyclic prefix is used.



7.8E.2.2	Wide band Intermodulation for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 7.8E.2.1 shall apply for the NR sidelink reception in the operating bands in Table 5.2E.2-1 and the requirements specified in clause 7.8 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.
7.8E.2F	Wide band Intermodulation for Sidelink Unlicensed
The spurious response requirement in clause 7.8F.2 apply.
Instead of the general wideband intermodulation requirements specified in clause 7.8.2, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex 7.2 with parameters specified in Table 7.8F.2-1. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

<<end of change>>
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The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB
1.	Calculate the RE number of 2nd stage SCI Q_SCI2^' that can be transmitted in a given sub-frame, where in order to make sure that the code-rate of 2-A is approximate to SCI 1-A, a beta offset is selected based on MCS, and vacant resource elements γ value is determined based on NRB and DMRS frequency density.
2.	Transport Block Size is determined according to clause 8.1.3.2 of TS 38.214 [13] based on Table A.7.1-1.
3.	Calculate Binary Channel Bits per Slot for PSSCH as below
Binary Channel Bits per Slot  = (NRB* Subcarriers per resource block*CP-OFDM symbols per slot – DMRS resource REs – PSCCH resource Res - Q_SCI2^') * Qm
Where Qm is the modulation order corresponding to MCS.
In Table A.7.1-1 Common reference channel parameters are listed the Sidelink reference measurement channels specified in annexes A.7.2 to A.7.6.
Table A.7.1-1: Common reference channel parameters
	Parameter
	Value
	remark

	Number of HARQ Processes 
	1
	

	Channel state
	AWGN
	

	Subcarriers per resource block
	12
	

	sl-PSSCH-DMRS-TimePatternList
	2
	symbol4 and symbol 10 in each slot
FDMed with PSSCH within DMRS symbol
Frequency density is ½

	CP-OFDM symbols per slot (Note1)
	12 for all slots
	Excluding the first OFDM symbol in one SL slot used for AGC 

	PSCCH resource
	10 PRBs, 3 symbols in time domain
	

	Slot number in 10ms
	
	 for 15kHz, 30kHz, 60kHz

	PT-RS 
	disable
	

	CSI-RS
	disable
	

	x-overhead
	0
	

	PSFCH period
	0
	

	2nd stage SCI payload size
	59
	35bits SCI-2A + 24bits CRC

	Redundancy Version
	RV0
	For channel coding

	Alpha value for SCI-2
	1
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For V2X transmission over PC5, Table A.7.2-1, Table A.7.2-2 and Table A.7.2-3 are applicable for measurements on the Receiver Characteristics with the exception of Maximum input level.
Table A.7.2-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	7936
	12296
	16896

	Transport block CRC
	Bits
	16
	16
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	2
	3

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	26556
	41076
	55860

	Max. Throughput averaged over 100ms
	Mbps
	0.1608
	0.3624
	0.7936
	1.2296
	1.6896

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.



Table A.7.2-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15

	Allocated resource blocks
	
	24
	50
	75
	105

	MCS Index
	
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	5632
	7936

	Transport block CRC
	Bits
	16
	16
	24
	24

	LDPC base graph
	
	2
	2
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	1

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	18636
	26556

	Max. Throughput averaged over 100ms
	Mbps
	0.3216
	0.7248
	1.1264
	1.5872

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	[30]
	[30]
	[30]

	Subchannel size
	
	12
	10
	15
	15
	[10]
	[12]
	[15]

	Allocated resource blocks
	
	24
	50
	75
	105
	[160]
	[216]
	[270]

	MCS Index
	
	4
	4
	4
	4
	[4]
	[4]
	[4]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	[QPSK]
	[QPSK]
	[QPSK]

	Transport Block Size
	
	1608
	3624
	5632
	7936
	[12296]
	[16392]
	[21000]

	Transport block CRC
	Bits
	16
	16
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	2
	2
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	[2]
	[2]
	[3]

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	[2.25]
	[2.25]
	[2.25]

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	[1]
	[1]
	[1]

	Binary Channel Bits per Slot
	
	5160
	12036
	18636
	26556
	[41076]
	[55860]
	[70116]

	Max. Throughput averaged over 100ms
	Mbps
	0.3216
	0.7248
	1.1264
	1.5872
	[2.4592]
	[3.2784]
	[4.2]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



Table A.7.2-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10

	Allocated resource blocks
	
	10
	24
	36
	50

	MCS Index
	
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	456
	1608
	2536
	3624

	Transport block CRC
	Bits
	16
	16
	16
	16

	LDPC base graph
	
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	1
	1
	1
	1

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1

	Binary Channel Bits per Slot
	
	1464
	5160
	8328
	12036

	Max. Throughput averaged over 100ms
	Mbps
	0.1824
	0.6432
	1.0144
	1.4496

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	[60]
	[60]
	[60]

	Subchannel size
	
	10
	12
	12
	10
	[15]
	[15]
	[15]

	Allocated resource blocks
	
	10
	24
	36
	50
	[75]
	[105]
	[135]

	MCS Index
	
	4
	4
	4
	4
	[4]
	[4]
	[4]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	[QPSK]
	[QPSK]
	[QPSK]

	Transport Block Size
	
	456
	1608
	2536
	3624
	[5504]
	[7936]
	[10248]

	Transport block CRC
	Bits
	16
	16
	16
	16
	[24]
	[24]
	[24]

	LDPC base graph
	
	2
	2
	2
	2
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	[1]
	[1]
	[2]

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	[2.25]
	[2.25]
	[2.25]

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1
	[1]
	[1]
	[1]

	Binary Channel Bits per Slot
	
	1464
	5160
	8328
	12036
	[18636]
	[26556]
	[34476]

	Max. Throughput averaged over 100ms
	Mbps
	0.1824
	0.6432
	1.0144
	1.4496
	[2.2016]
	[3.1744]
	[4.0992]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



[bookmark: _Toc61367895][bookmark: _Toc61373278][bookmark: _Toc68231228][bookmark: _Toc69084641][bookmark: _Toc75467654][bookmark: _Toc76509676][bookmark: _Toc76718666][bookmark: _Toc83581013][bookmark: _Toc84405522][bookmark: _Toc84414131]A.7.3	FRC for maximum input level for 64QAM
For V2X transmission over PC5, Table A.7.3-1, Table A.7.3-2 and TableA.7.3-3 are applicable for Maximum input level when the maximum modulation order is 64QAM.
Table A.7.3-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Transport Block Size
	
	11528
	27144
	60456
	92200
	127080

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	8
	11
	16

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	15336
	35964
	79524
	123084
	167436

	Max. Throughput averaged over 100ms
	Mbps
	1.1528
	2.7144
	6.0456
	9.22
	12.708

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.



Table A.7.3-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15

	Allocated resource blocks
	
	24
	50
	75
	105

	MCS Index
	
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Transport Block Size
	
	11528
	27144
	42016
	60456

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	5
	8

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1

	Binary Channel Bits per Slot
	
	15336
	35964
	55764
	79524

	Max. Throughput averaged over 100ms
	Mbps
	2.3056
	5.4288
	8.4032
	12.091

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2: is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	[30]
	[30]
	[30]

	Subchannel size
	
	12
	10
	15
	15
	[10]
	[12]
	[15]

	Allocated resource blocks
	
	24
	50
	75
	105
	[160]
	[216]
	[270]

	MCS Index
	
	24
	24
	24
	24
	[24]
	[24]
	[24]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	[64QAM]
	[64QAM]
	[64QAM]

	Transport Block Size
	
	11528
	27144
	42016
	60456
	[92200]
	[125016]
	[155776]

	Transport block CRC
	Bits
	24
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	1
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	2
	4
	5
	8
	[11]
	[15]
	[19]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	[1]
	[1]
	[1]

	Binary Channel Bits per Slot
	
	15336
	35964
	55764
	79524
	[123084]
	[167436]
	[210204]

	Max. Throughput averaged over 100ms
	Mbps
	2.3056
	5.4288
	8.4032
	12.091
	[18.44]
	[25.0032]
	[31.1552]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



TableA.7.3-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10

	Allocated resource blocks
	
	10
	24
	36
	50

	MCS Index
	
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Transport Block Size
	
	3240
	11528
	18960
	27144

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	2
	3
	4

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1

	Binary Channel Bits per Slot
	
	4248
	15336
	24840
	35964

	Max. Throughput averaged over 100ms
	Mbps
	1.296
	4.6112
	7.584
	10.858

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	[60]
	[60]
	[60]

	Subchannel size
	
	10
	12
	12
	10
	[15]
	[15]
	[15]

	Allocated resource blocks
	
	10
	24
	36
	50
	[75]
	[105]
	[135]

	MCS Index
	
	24
	24
	24
	24
	[24]
	[24]
	[24]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	[64QAM]
	[64QAM]
	[64QAM]

	Transport Block Size
	
	3240
	11528
	18960
	27144
	[42016]
	[59432]
	[77896]

	Transport block CRC
	Bits
	16
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	2
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	2
	3
	4
	[5]
	[8]
	[10]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1
	
	
	

	Binary Channel Bits per Slot
	
	4248
	15336
	24840
	35964
	[55764]
	[79524]
	[103284]

	Max. Throughput averaged over 100ms
	Mbps
	1.296
	4.6112
	7.584
	10.858
	[16.8064]
	[23.7728]
	[31.1584]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
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For V2X transmission over PC5, Table A.7.4-1, Table A.7.4-2 and Table A.7.4-3 are applicable for Maximum input level when the 256QAM is supported.
Table A.7.4-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	23
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	81976
	127080
	172176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	10
	16
	21

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	3

	Binary Channel Bits per Slot
	
	20544
	48000
	106080
	164160
	223296

	Max. Throughput averaged over 100ms
	Mbps
	1.588
	3.6896
	8.1976
	12.708
	17.218

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.



Table A.7.4-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15

	Allocated resource blocks
	
	24
	50
	75
	105

	MCS Index
	
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	58384
	81976

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	7
	10

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3

	Binary Channel Bits per Slot
	
	20544
	48000
	74400
	106080

	Max. Throughput averaged over 100ms
	Mbps
	3.176
	7.3792
	11.677
	16.395

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	[30]
	[30]
	[30]

	Subchannel size
	
	12
	10
	15
	15
	[10]
	[12]
	[15]

	Allocated resource blocks
	
	24
	50
	75
	105
	[160]
	[216]
	[270]

	MCS Index
	
	23
	23
	23
	23
	[24]
	[24]
	[24]

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	[256QAM]
	[256QAM]
	[256QAM]

	Transport Block Size
	
	15880
	36896
	58384
	81976
	[127080]
	[172176]
	[217128]

	Transport block CRC
	Bits
	24
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	1
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	2
	5
	7
	10
	[16]
	[21]
	[26]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	[3]
	[3]
	[3]

	Binary Channel Bits per Slot
	
	20544
	48000
	74400
	106080
	[164160]
	[223296]
	[280320]

	Max. Throughput averaged over 100ms
	Mbps
	3.176
	7.3792
	11.677
	16.395
	[25.416]
	[34.4352]
	[43.4256]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



Table A.7.4-3: Fixed reference channel for V2X receiver requirements (SCS 60kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10

	Allocated resource blocks
	
	10
	24
	36
	50

	MCS Index
	
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	4480
	15880
	25608
	36896

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	2
	4
	5

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3

	Binary Channel Bits per Slot
	
	5760
	20544
	33216
	48000

	Max. Throughput averaged over 100ms
	Mbps
	1.792
	6.352
	10.243
	14.758

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	[60]
	[60]
	[60]

	Subchannel size
	
	10
	12
	12
	10
	[15]
	[15]
	[15]

	Allocated resource blocks
	
	10
	24
	36
	50
	[75]
	[105]
	[135]

	MCS Index
	
	23
	23
	23
	23
	[23]
	[23]
	[23]

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	[256QAM]
	[256QAM]
	[256QAM]

	Transport Block Size
	
	4480
	15880
	25608
	36896
	[57376]
	[81976]
	[106576]

	Transport block CRC
	Bits
	24
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	1
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	2
	4
	5
	[7]
	[10]
	[13]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	[3]
	[3]
	[3]

	Binary Channel Bits per Slot
	
	5760
	20544
	33216
	48000
	[74400]
	[106080]
	[137760]

	Max. Throughput averaged over 100ms
	Mbps
	1.792
	6.352
	10.243
	14.758
	[22.9504]
	[32.7904]
	[42.6304]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
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