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[bookmark: _Toc368026310]<< Start of changes >>
[bookmark: _Toc21344229][bookmark: _Toc29801713][bookmark: _Toc29802137][bookmark: _Toc29802762]6	Transmitter characteristics
[bookmark: _Toc21344230][bookmark: _Toc29801714][bookmark: _Toc29802138][bookmark: _Toc29802763]6.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.
[bookmark: _Toc21344231]The applicability of transmitter requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the minimum requirements for Band n41.
[bookmark: _Toc29801715][bookmark: _Toc29802139][bookmark: _Toc29802764]6.1A	General
[bookmark: _Toc21344232]The minimum requirements for band combinations including Band n41 also apply for the corresponding band combinations with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said band combinations with Band n90 are not listed in the tables below but are covered by this specification.
<< Unchanged sections are omitted >>

[bookmark: _Toc21344255][bookmark: _Toc29801741][bookmark: _Toc29802165][bookmark: _Toc29802790]6.2E	Transmitter power for V2X
6.2E.1	UE maximum output power for V2X
6.2E.1.1	General
When NR V2X UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, the allowed NR V2X UE maximum output power for shall be applied in Table 6.2.1-1 in subclause 6.2.1.

When a UE is configured for NR V2X sidelink transmissions in NR Band n47, the V2X UE shall meet the following additional requirements for transmission within the frequency ranges 5855-5925 MHz:
-	The maximum mean power spectral density shall be restricted to 23 dBm/MHz EIRP when the network signaling value NS_33 or NS_34 is indicated.
where the network signaling values are specified in clause 6.2E.3.
NOTE:	The PSD limit in EIRP shall be 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].
For power class 2 NR V2X UE with two transmit antenna connectors, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2E.1.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For NR V2X UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms).

Table 6.2E.1.1-1: NR V2X UE Power Class for SL-MIMO and Transmit Diversity
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n38
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n47
	
	
	26
	+2/-3
	23
	+2/-3
	
	



If the UE transmits on one antenna connector at a time, the requirements in Table 6.2.1-1 shall apply to the active antenna connector.

[bookmark: _Toc29802794][bookmark: _Toc29802169][bookmark: _Toc29801745][bookmark: _Toc21344259]6.2E.1.2	UE maximum output power for V2X con-current operation
For the inter-band con-current NR V2X operation, the maximum output power is specified in Table 6.2E.1.1-1. The period of measurement shall be at least one sub frame (1ms).
[bookmark: OLE_LINK13]Table 6.2E.1.2-1: Con-current NR V2X UE Power Class for uplink inter-band combination (two bands)
	NR V2X con-current operating band Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	V2X_n71A-n47A
	
	
	
	
	23
	+2/-32
	
	

	NOTE 1: The con-current band combinations is used for NR V2X Service.
NOTE 2: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 3: For inter-band con-current aggregation the maximum power requirement apply to the total transmitted power over all component carriers (per UE).
NOTE 4:	4 refers to the transmission bandwidths (Figure 5.6-1) 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



6.2E.2	UE maximum output power reduction for V2X
6.2E.2.1	General
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, this subclause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH/PSCCH, PSFCH and S-SSB transmission.

[bookmark: OLE_LINK63][bookmark: OLE_LINK62]6.2E.2.2	MPR for Power class 3 V2X UE
For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for NR V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2E.2.2-1 for Power class 3 NR V2X UE.
Table 6.2E.2.2-1: Maximum Power Reduction (MPR) for power class 3 NR V2X
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 
	QPSK
	≤ 4.5
	≤ 2.5

	
	16QAM
	≤ 4.5
	≤ 2.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 7.0



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1. 
RBStart,Low = max(1, floor(LCRB/2))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation.

For PSFCH with single RB transmission for PC3 NR V2X UE, the required MPR is defined as follow
MPR_PSFCH =  3.5 dB
For contiguous and non-contiguous allocation for simultaneous PSFCH transmission for PC3 NR V2X UE, the required MPR are specified as follow
MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA_PSFCH is defined as follows
MA_PSFCH =	7.5		; 0.00< NGap/NRB ≤ 0.55
=    12.0	; 0.55< NGap/NRB ≤1.0
Where, 
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
The allowed MPR for the maximum output power for NR V2X physical channels on S-SSB transmission shall be specified in Table 6.2E.2.2-2.
Table 6.2E.2.2-2: Maximum Power Reduction (MPR) for S-SSB transmission for power class 3 NR V2X
	Channel
	MPRS-SSB (dB)

	
	Outer RB allocations1
	Inner RB allocations1

	S-SSB
	≤ 6.0
	≤ 2.5



For NR V2X UE with two transmit antenna connectors, the allowed Maximum Power Reduction (MPR) values specified in clause 6.2E.2 shall apply to the maximum output power specified in Table 6.2E.1.1-1. The requirements shall be met with SL MIMO configurations defined in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2E.4 apply.

6.2E.2.3	MPR for Power class 3 V2X con-current operation
For the inter-band con-current NR V2X operation, the allowed maximum power reduction (MPR) for the maximum output power shall be applied per each component carrier. The MPR requirements in subclause 6.2.2 apply for NR Uu operation in licensed band, and the MPR requirements in in subclause 6.2E.2 apply for NR sidelink operation in Band n47.

6.2E.3	UE additional maximum output power reduction for V2X
6.2E.3.1	General
For the applied maximum output power reduction is obtained by taking the maximum value of MPR requirements specified in subclause 6.2E.2 and A-MPR requirements specified in subclause 6.2E.3.
Additional emission requirements can be indicated by the network or pre-configured radio parameters. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field [additionalSpectrumEmission]. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR V2X frequency band number of the applicable operating band, the IE field [freqBandIndicatorNR] and an associated value of [additionalSpectrumEmission] in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2E.2. Outer and inner allocation notation used in clause 6.2E.3 is defined in clause 6.2E.2. In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.

Table 6.2E.3.1-1: Additional Maximum Power Reduction (A-MPR) for PC3 NR V2X
	Network Signalling value
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2E-1
	10, 20, 30, 40
	Table 5.3.2-1
	N/A

	NS_33
	6.5E.2.2.1 (A-SEM)
6.5.3.2 (A-SE)
	n47
	10
	Clause 6.2E.3.2

	NS_52
	6.5E.2.2.2 (A-SEM)
	n47
	40
	Clause 6.2E.3.3



Table 6.2E.3.1-2: Mapping of network signaling label
	NR V2X operating bands
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n38
	NS_01
	
	
	
	
	
	
	

	n47
	NS_01
	NS_33
	NS_52
	
	
	
	
	

	[bookmark: OLE_LINK45][bookmark: OLE_LINK42]NOTE:	[additionalSpectrumEmission] corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].



For UE with two transmit antenna connectors, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2E.4 apply.

6.2E.3.2	A-MPR for Power class 3 V2X UE by NS_33
When NS_33 is indicated by the network or pre-configured radio parameters for NR V2X UE, the additional maximum output power reduction specified as
	A-MPR = CEIL {MA, 0.5}
Where MA is defined as follows
	MA = A-MPRBase + Gpost connector* A-MPRStep
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB. 
A-MPRBase  and A-MPRStep  are specified in Tables 6.2E.3-1, 6.2E.3-2 is allowed when network signalling value is provided. A-MPRBase is the default A-MPR value when no Gpost connector is declared. The supported post antenna connector gain Gpost connector is declared by the UE following the principle described in annex I in [11]. The A-MPRstep is the increase in A-MPR allowance to allow UE to meet tighter conducted A-SE and A-SEM requirements with higher value of declared Gpost connector.

For the contiguous PSSCH and PSCCH transmission when NS_33 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements.

Table 6.2E.3.2-1: A-MPR for PSSCH/PSCCH by NS_33 (at Fc =5860MHz)
	Carrier frequency [MHz]
	Resources Blocks (LCRB) 
	Start Resource
Block
	A-MPRBase (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	≥ 10 and ≤ 15
	0
	≤ 24

	
	
	≥ 1 and ≤ 3
	≤19

	
	≥ 10 and ≤ 15
	≥ 26 and ≤ 38
	≤6

	
	≥ 10 and ≤ 20
	≥ 12 and ≤ 14
	≤11

	
	
	≥ 15 and ≤ 19
	≤9.5

	
	
	≥ 20 and ≤ 25
	≤8.0

	
	≥ 10 and ≤ 30
	≥ 4 and ≤7
	≤ 16

	
	
	≥ 8 and ≤ 11
	≤ 13.5

	
	≥ 20 and ≤ 30
	≥ 0 and ≤ 3
	≤ 22

	
	25 and 30
	≥ 16 and ≤ 21
	≤ 9.5

	
	
	≥ 22 and ≤ 27
	≤ 8.0

	
	≥ 25 and ≤ 40
	≥ 12 and ≤ 15
	≤ 12

	
	40 and 45
	0 and 1
	≤ 19

	
	
	≥ 2 and ≤ 5
	≤ 16

	
	
	≥ 6 and ≤ 11
	≤ 13.5

	
	≥ 50
	≥ 0
	≤ 16

	NOTE 1: A-MPRstep =1.2 dB is applied for RBstart 0 and 1 and A-MPRstep =0.7 dB is applied for all other RBstart
NOTE 2: Applicable for Channel Bandwidth = 10 MHz



Table 6.2E.3.2-2: A-MPR for PSSCH/PSCCH by NS_33 (at other carrier frequency)
	Carrier frequency [MHz]
	RB allocations
	A-MPRBase  (dB)
	A-MPRstep (dB)

	
	
	QPSK 
	16QAM
	64QAM
	256QAM
	

	5870, 5880, 5890, 5900, 5910, 5920 
	Inner
	≤ 3.0
	≤ 5.0
	≤ 6.0
	0.5

	
	Outer
	≤ 4.5
	
	
	

	NOTE 1: Inner and Outer RB allocations are defined in sub-clause 6.2E.2.1
NOTE 2: Applicable for Channel Bandwidth = 10 MHz



For the simultaneous PSFCH transmission when NS_33 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements
Table 6.2E.3.2-3: A-MPR for simultaneous PSFCH by NS_33
	Channel Bandwidth
[MHz]
	Center Frequency
[MHz]
	RB allocation
	A-MPRBase  (dB)
	A-MPRstep (dB)

	
	
	
	0 ≤ NGap / NRB < 0.15
	0.15≤ NGap / NRB < 0.3
	0.3≤ NGap / NRB ≤ 1
	

	10
	5860
	NRB =1
	19.0
	1.0

	
	
	NRB > 1
	22.0
	

	
	5870, 5880, 5890, 5900, 5910, 5920
	NRB =1
	5
	0.8

	
	
	NRB > 1
	14
	7
	18.5
	

	Note 1: NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)



For the S-SSB transmission when NS_33 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements
Table 6.2E.3.2-4: A-MPR for S-SSB transmission by NS_33
	Carrier Frequency (MHz)
	RBStart * 12*SCS 
[MHz]
	A-MPRBase (dB)
	AMPRStep (dB)

	5860
	≤0.54
	≤ 25
	1.0

	
	>0.54 and ≤1.44
	≤ 17
	

	
	>1.44 and ≤2.88
	≤ 12
	

	
	>2.88 and ≤3.96
	≤ 8
	

	
	>3.96 and ≤5.04
	≤ 7
	

	
	>5.04
	≤ 9.5
	

	5870, 5880, 5890, 5900, 5910, 5920
	≤0.36
	≤ 6.5
	0.5

	
	>0.36 and ≤1.44
	≤ 5.5
	

	
	>1.44 and ≤2.16
	≤ 4.0
	

	
	>2.16 and ≤3.24
	≤ 3.0
	

	
	>3.24 and ≤6.84
	≤ 5.5
	

	
	>6.84
	≤ 6.5
	




6.2E.3.3	A-MPR for Power class 3 V2X UE by NS_52
When NS_52 is indicated by the network or pre-configured radio parameters for NR V2X UE, the additional maximum output power reduction specified as
A-MPR = CEIL {MA, 0.5}
Where MA is defined as follows
	MA = A-MPR
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.

For the contiguous PSSCH and PSCCH transmission when NS_52 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements.

Table 6.2E.3.3-1: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ (10.0 + ΔNote1)
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	Note1: Δ is 0, 3, and 5 for 60kHz, 30kHz, and 15kHz SCS, respectively. 



Where the following parameters are defined to specify valid RB allocation ranges for Region1 and Region2 according to RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1 [3].
RBStart,Low = max(1, floor(NRB /3.5))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x. 
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is in Region 3 if the following conditions are met 
RBStart,Low ≤ RBStart ≤ RBStart,High , and
LCRB ≤ ceil(NRB/3.5)
where ceil(x) is the smallest integer greater than or equal to x. 
An Region 1 of RB allocation is the one for which the RB(s) is (are) allocated at the lower or upper edge of the channel with LCRB ≤ floor(NRB*0.2) RBs.
The RB allocation is in Region 2 allocation for all other allocations which are not an Region 1 or Region 3 allocation.
For the simultaneous PSFCH transmission when NS_52 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements
Table 6.2E.3.3-2: A-MPR for simultaneous PSFCH by NS_52
	Channel Bandwidth [MHz]
	Carrier frequency [MHz]
	A-MPR (dB)

	40 MHz
	5885
	≤ 23.5



For the S-SSB transmission when NS_52 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements
Table 6.2E.3.2-3: A-MPR for S-SSB transmission by NS_52
	Carrier Frequency [MHz]
	RBStart * 12*SCS 
[MHz]
	A-MPR (dB)

	5885
	≤ 7
	≤ 16

	
	> 7 and ≤ 12
	≤ 10.5

	
	> 12 and ≤ 19
	≤ 4.0

	
	> 19 and ≤ 25
	≤ 10.5

	
	> 25
	≤ 16



6.2E.3.4	A-MPR for power class 3 V2X con-current operation
For the inter-band con-current NR V2X 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 subclause 6.2.3 apply for NR Uu operation in licensed band, and the A-MPR requirements in in subclause 6.2E.3 apply for NR sidelink operation in Band n47.

<< Unchanged sections are omitted >>

[bookmark: _Toc21344365][bookmark: _Toc29801851][bookmark: _Toc29802275][bookmark: _Toc29802900]6.5E.3	Spurious emissions for V2X
[bookmark: _Toc21344366][bookmark: _Toc29801852][bookmark: _Toc29802276][bookmark: _Toc29802901]6.5E.3.1	General spurious emissions
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table Table 5.2E-1, the general spurious emission requirements in subclause 6.5.3.1 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
6.5E.3.2	Spurious emissions for UE co-existence
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table Table 5.2E-1, the requirements in subclause 6.5.3.2 apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
6.5E.3.3 	Spurious emissions for UE co-existence for V2X con-current operation
For the inter-band con-current NR V2X operation, the UE-coexistence requirements in Table 6.5E.3.1.1-1 apply for the corresponding inter-band con-current operation with transmission assigned to both uplink in licensed band and sidelink in Band n47.
Table 6.5E.3.1.1-1: Requirements for inter-band con-current V2X operation
	V2X con-current operating band cofiguration
	Spurious emission 

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

	V2X_n71A-n47A
	E-UTRA Band 5, 26, 53
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	1

	
	NR Band n5, n47, n71
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3 or 4 for the 2nd, 3rd or 4th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 2:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth.
NOTE 3: Applicable when NS_33 is configured by the pre-configured radio parameters for power class 3 V2X UE.
NOTE 4: 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.



6.5E.3.4	Additional spurious emissions requirements for V2X
6.5E.3.4.1	General
This section specifies additional spurious emission requirements for V2X operation 
6.5E.3.4.2	Requirements for network signalled value “NS_33”
Table 6.5.3.4.2-1: 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.



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 6.5.3.4.2-2: Requirements for spurious emissions to protect CEN DSRC for V2X UE
	
	Maximum Transmission Power (dBm EIRP)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP)

	Condition 1
	10
	-65

	Condition 2
	10
	-45



6.5E.3.4.3	Requirements for network signalled value “NS_52”
Table 6.5E.3.4.3-1: Additional requirements for “NS_52”
	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.



When “NS_52” 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 set of conditions in Table 6.5.3.4.2-2.
Table 6.5E.3.4.3-2: Requirements for spurious emissions to protect CEN DSRC for V2X UE
	
	Maximum Transmission Power (dBm EIRP)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP)

	Condition 1
	10
	-65

	Condition 2
	10
	-45



<< Unchanged sections are omitted >>

[bookmark: _Toc21344456][bookmark: _Toc29801944][bookmark: _Toc29802368][bookmark: _Toc29802993][bookmark: _Toc21351560][bookmark: _Toc29807142]7.3E	Reference sensitivity for V2X
[bookmark: _Toc21344433][bookmark: _Toc29801920][bookmark: _Toc29802344][bookmark: _Toc29802969]7.3E.1	General
The reference sensitivity power level PREFSENS_V2X is the minimum mean power applied to each one of the UE antenna ports for V2X UE, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
[bookmark: _Toc21344451][bookmark: _Toc29801939][bookmark: _Toc29802363][bookmark: _Toc29802988]7.3E.2	Minimum requirements
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, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.8A.7.2 with parameters specified in Table 7.3E.2-1.
Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

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

	[bookmark: _Hlk37422054]n38
	15
	-97.06.8
	-93.78
	-91.9
	-90.6
	HD

	
	30
	-97.1
	-93.94.0
	-92.2
	-90.7
	HD

	
	60
	-97.95
	-94.12
	-92.4
	-90.9
	HD

	n47
	15
	-932.08
	-89.7
	-87.9
	-86.6
	HD

	
	30
	-93.1
	-89.9
	-88.20
	-86.7
	HD

	
	60
	-93.95
	-90.1
	-88.41
	-86.9
	HD

	NOTE 1:	Reference measurement channel is defined in A.8A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:   Additional ΔRREFSENS shall be added to the reference sensitivity when any target SNR/RB number/diversity gain/Noise figure values are changed from those used to derive the REFSENS in the above table.Void



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
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex Mode

	n38
	15
	502
	1056
	160
	216
	HD

	
	30
	24
	501
	75
	1056
	HD

	
	60
	101
	24
	36
	501
	HD

	n47
	15
	502
	1056
	160
	216
	HD

	
	30
	24
	501
	758
	1056
	HD

	
	60
	101
	24
	368
	501
	HD

	NOTE 1: The sidelink allocated RB (LCRB) size could be adjusted according to resource pool configuration in [7].



[bookmark: OLE_LINK14]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 8.2 with parameters specified in Table 7.3E.3-1. Also the NR downlink throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.
For the inter-band con-current NR V2X operation, and the UE also supports a NR downlink inter-band con-current configuration in Table 7.3E.3-2, the minimum requirement for reference sensitivity shall be increased by the amount given in ΔRIB,c in Table 7.3E.3-2 for the corresponding NR V2X inter-band combinations.
Table 7.3E.3-1: Reference sensitivity for V2X Communication QPSK PREFSENS
	Inter-band V2X reception
	Channel bandwidth

	NR V2X Band
	NR band
	NR Band
	SCS (kHz)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz (dBm)
	Duplex Mode

	n47
	n71
	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	FDD

	
	
	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	

	
	
	
	60
	
	
	
	
	
	
	

	
	
	n47
	15
	
	-932.08
	
	-89.7
	-87.9
	-86.6
	HD

	
	
	
	30
	
	-93.1
	
	-89.9
	-88.20
	-86.7
	

	
	
	
	60
	
	-93.95
	
	-90.1
	-88.41
	-86.9
	

	NOTE 1:	Reference measurement channel is defined in A.8A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:   Additional ΔRREFSENS shall be added to the reference sensitivity when any target SNR/RB number/diversity gain/Noise figure values are changed from those used to derive the REFSENS in the above tableVoid



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

	V2X_n71-n47
	n71
	0.0



The reference sensitivity is defined to be met with NR uplink assigned to one band (that differs from the V2X operating band) and all NR downlink carriers active. The NR uplink resource blocks shall be located as close as possible to NR V2X operating band but confined within the transmission bandwidth configuration for the channel. The uplink configuration for the NR operating band is specified in Table 7.3E.3-3 and 7.3E.3-4. The REFSENS of Uu downlink and PC5 sidelink will be tested at the same time.
Table 7.3E.3-3: Uplink configuration for REFSENS of NR V2X Bands (PC5)
	Inter-band NR V2X con-current band configuration
	NR UL band / SCS/ Channel BW / Duplex mode

	NR V2X band (PC5)
	NR V2X band (Uu)
	NR V2X UL band (Uu)
	SCS (kHz)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	n71
	n71
	15
	10
	502
	 FDD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	101
	



Table 7.3E.3-4: Sidelink TX configuration for REFSENS of NR V2X Bands (Uu)
	Inter-band NR V2X con-current band configuration
	NR UL band / SCS/ Channel BW / Duplex mode

	NR V2X band (PC5)
	NR V2X band (Uu)
	NR V2X band (PC5)
	SCS (kHz)
	Channel Bandwidth (MHz)
	NRB 
	Duplex Mode

	n47
	n71
	n47
	15
	10
	502
	HD

	
	
	
	30
	10
	24
	

	
	
	
	60
	10
	101
	

	NOTE 1: The sidelink allocated RB (LCRB) size could be adjusted according to resource pool configuration in [7].



<< Unchanged sections are omitted >>

7.4E	Maximum input level for V2X
7.4E.1	General
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. The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexs A.8A.7.2 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

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

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

	
	
	-272
	-272
	-252
	-242

	NOTE 1:	Reference measurement channel is A.8A.7.2 for 64 QAM.
NOTE 2:	Reference measurement channel is A.8A.7.2 for 256 QAM.



7.4E.2	Maximum input level for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.4E shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.4 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<< Unchanged sections are omitted >>

7.5E	Adjacent channel selectivity for V2X
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).
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, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.8A.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

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	ACS
	dB
	33.0
	27.0
	25.5
	24.0



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.1-3: 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.



7.5E.2	Adjacent channel selectivity for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.5E shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.5 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<< Unchanged sections are omitted >>
7.6E.2	In-band blocking
7.6E.2.1	General
The throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.8A.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.2.1-2: In-band blocking for NR V2X
	NR band
	Parameter
	Unit
	Case 1
	Case 2

	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
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.6E2 shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.6.2 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.
7.6E.3	Out-of-band blocking
7.6E.3.1	General
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. The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.8A.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

	
	
	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

	NOTE:	Reference measurement channel is A.8A.7.2.



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

	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 subclause 7.6E3 shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.6.3 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<< Unchanged sections are omitted >>
7.7E	Spurious response for V2X
7.7.E.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 is not met.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.8A.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

	
	
	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

	NOTE 1:	Reference measurement channel is A.8A.7.2



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

	PInterferer  (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies



7.7E.2	Spurious response for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.7E shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.7 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.
<< Unchanged sections are omitted >>

7.8E	Intermodulation characteristics for V2X
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.
7.8E.2	Wide band Intermodulation
The wide band intermodulation requirement is defined using modulated NR carrier and a CW signal as interferer 1 and interferer 2 respectively. The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.8A.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

	
	
	
	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.8A.7.2
NOTE 2:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.



7.8E.3	Intermodulation for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in subclause 7.8E shall apply for the NR sidelink reception in Band n47 and the requirements specified in subclause 7.8 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<< Unchanged sections are omitted >>

[bookmark: _Toc37251610][bookmark: _Toc36107836][bookmark: _Toc29803094][bookmark: _Toc29802469][bookmark: _Toc29802045][bookmark: _Toc21344557]A.6	Void

A.7			V2X reference measurement channels
A.7.1	General
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 number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.
2. Find A such that the resulting coding rate is as close to R as possible, that is,

	,
subject to
a) A is a valid TB size according to section 7.1.7 of TS 38.213 [8] and TS 38.214 [13] assuming an allocation of NRB resource blocks.
b) C is the number of Code Blocks calculated according to section 5.1.2 of TS 38.212 [14].
3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default and the chosen code rate should not exceed 0.93.
A.7.1.1	Overview of V2X reference measurement channels
In Table A.7.1.1-1 are listed the Sidelink reference measurement channels specified in annexes A.7.2 to A.7.6 of this release of TS 38.101-1. This table is informative and serves only to a better overview. The reference for the concrete reference measurement channels and corresponding implementation’s parameters as to be used for requirements are annexes A.7.2 to A.7.6 as appropriate.
Table A.7.1.1-1: Overview of Sidelink reference measurement channels
	Table
	Name
	BW
	Mod
	TCR
	SCS
	UE Categ
	Notes

	Table A.7.2-1
	-
	10, 20, 30, 40
	QPSK
	1/3
	15 kHz
	SL-C Category 2
SL-C-RX Category ≥ 2
	

	Table A.7.2-2
	-
	10, 20, 30, 40
	QPSK
	1/3
	30 kHz
	SL-C Category 2
SL-C-RX Category ≥ 2
	

	Table A.7.2-3
	-
	10, 20, 30, 40
	QPSK
	1/3
	60 kHz
	SL-C Category 2
SL-C-RX Category ≥ 2
	

	Table A.7.2-4
	
	10, 20, 30, 40
	64-QAM
	3/4
	15 kHz
	
	

	Table A.7.2-5
	
	10, 20, 30, 40
	64-QAM
	3/4
	30 kHz
	
	

	Table A.7.2-6
	
	10, 20, 30, 40
	64-QAM
	3/4
	60 kHz
	
	

	Table A.7.2-7
	
	10, 20, 30, 40
	256-QAM
	4/5
	15 kHz
	
	

	Table A.7.2-8
	
	10, 20, 30, 40
	256-QAM
	4/5
	30 kHz
	
	

	Table A.7.2-9
	
	10, 20, 30, 40
	256-QAM
	4/5
	60 kHz
	
	


A.7.2	Reference measurement channel for receiver characteristics
For V2X side link transmission over PC5, Table A.7.2-1 is applicable for measurements on the Receiver Characteristics (clause 7) with the exception of Maximum input level (subclause 7.4E). Table A.7.2-2 and Table A.7.2-3, are applicable for Maximum input level (subclause 7.4E).
[bookmark: _Ref457461021]Table A.7.2-1 Fixed Reference measurement channel for V2X receiver requirements (SCS=15kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	Allocated resource blocks
	
	50
	105
	160
	216

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	MCS Index 
	
	4
	4
	4
	4

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	3624
	7936
	12296
	16896

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	1
	1
	2
	3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	12000
	26520
	41040
	55825

	Max. Throughput averaged over 1 period of 100ms
	kbps
	36.24
	79.36
	122.96
	168.96

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 240 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-2 Fixed Reference measurement channel for V2X receiver requirements (SCS=30kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Allocated resource blocks
	
	24
	50
	75
	105

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	MCS Index 
	
	4
	4
	4
	4

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	1544
	3624
	5632
	7936

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	1
	1
	1
	1

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	5136
	12000
	18600
	26520

	Max. Throughput averaged over 1 period of 100ms
	kbps
	15.44
	36.24
	56.32
	79.36

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 240 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-3 Fixed Reference measurement channel for V2X receiver requirements (SCS=60kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	60
	60
	60
	60

	Allocated resource blocks
	
	10
	24
	36
	50

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	MCS Index 
	
	4
	4
	4
	4

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	432
	1544
	2536
	3624

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	1
	1
	1
	1

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	1440
	5136
	8304
	12000

	Max. Throughput averaged over 1 period of 100ms
	kbps
	4.32
	15.44
	25.36
	36.24

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 240 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-4 Fixed Reference measurement channel for V2X maximum input level requirements for 64-QAM (SCS=15kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	Allocated resource blocks
	
	50
	105
	160
	216

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	MCS Index 
	
	24
	24
	24
	24

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	27656
	60456
	94248
	127080

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	4
	8
	12
	16

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	36864
	80424
	123984
	168336

	Max. Throughput averaged over 1 period of 100ms
	kbps
	276.56
	604.56
	942.48
	1270.8

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 96 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-5 Fixed Reference measurement channel for V2X maximum input level requirements for 64-QAM (SCS=30kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Allocated resource blocks
	
	24
	50
	75
	105

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	MCS Index 
	
	24
	24
	24
	24

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	12296
	27656
	43032
	60456

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	2
	4
	6
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	16272
	36864
	56664
	80424

	Max. Throughput averaged over 1 period of 100ms
	kbps
	122.96
	276.56
	430.32
	604.56

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 96 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-6 Fixed Reference measurement channel for V2X maximum input level requirements for 64-QAM (SCS=60kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	60
	60
	60
	60

	Allocated resource blocks
	
	10
	24
	36
	50

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	MCS Index 
	
	24
	24
	24
	24

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	3904
	12296
	19464
	27656

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	1
	2
	3
	4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	5184
	16272
	25776
	36864

	Max. Throughput averaged over 1 period of 100ms
	kbps
	39.04
	122.96
	194.64
	276.56

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 96 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-7 Fixed Reference measurement channel for V2X maximum input level requirements for 256-QAM (SCS=15kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	Allocated resource blocks
	
	50
	105
	160
	216

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5

	MCS Index 
	
	23
	23
	23
	23

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	37896
	83976
	129128
	176208

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	5
	10
	16
	21

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	49152
	107232
	165312
	224448

	Max. Throughput averaged over 1 period of 100ms
	kbps
	378.96
	839.76
	1291.28
	1762.08

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 96 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-8 Fixed Reference measurement channel for V2X maximum input level requirements for 256-QAM (SCS=30kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Allocated resource blocks
	
	24
	50
	75
	105

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5

	MCS Index 
	
	24
	24
	24
	24

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	16896
	37896
	58384
	83976

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	3
	5
	7
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	21696
	49152
	75552
	107232

	Max. Throughput averaged over 1 period of 100ms
	kbps
	168.96
	378.96
	583.84
	839.76

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 96 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



Table A.7.2-9 Fixed Reference measurement channel for V2X maximum input level requirements for 256-QAM (SCS=60kHz)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	60
	60
	60
	60

	Allocated resource blocks
	
	10
	24
	36
	50

	Subcarriers per resource block
	
	12
	12
	12
	12

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5

	MCS Index 
	
	24
	24
	24
	24

	Number of DMRS per slot
	
	2
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note1)
	
	12
	12
	12
	12

	Transport Block Size
	bits
	5376
	16896
	26632
	37896

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per slot
	
	1
	3
	4
	5

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	6912
	21696
	34368
	49152

	Max. Throughput averaged over 1 period of 100ms
	kbps
	53.76
	168.96
	266.32
	378.96

	Note 1:  PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 2:  The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 96 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.



<< End of changes >>
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