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[bookmark: _Toc368026310]<< Start of changes >>
[bookmark: _Toc45888012][bookmark: _Toc45888611][bookmark: _Toc59649892]5.2E.2	V2X operating bands for con-current operation
NR V2X operation is designed to operate concurrent with NR uplink/downlink on the operating bands combinations listed in Table 5.2E.2-1.
Table 5.2E.2-1 Inter-band con-current V2X operating bands
	V2X con-current operating Band
	NR or V2X Operating Band
	Interface

	V2X_n71-n47
	n71
	Uu

	
	n47
	PC5



<< Unchanged sections are omitted >>
[bookmark: _Toc45888145][bookmark: _Toc45888744][bookmark: _Toc59650028]6.2E.1	UE maximum output power for V2X
[bookmark: _Toc45888146][bookmark: _Toc45888745][bookmark: _Toc59650029]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.1-1, the allowed NR V2X UE maximum output power is specified in Table 6.2.1-1 in clause 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.

<< Unchanged sections are omitted >>
[bookmark: _Toc45888148][bookmark: _Toc45888747][bookmark: _Toc59650031]6.2E.2	UE maximum output power reduction for V2X
[bookmark: _Toc45888149][bookmark: _Toc45888748][bookmark: _Toc59650032]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.1-1, this clause specifies the allowed Maximum Power Reduction (MPR) power for V2X physical channels and signals due to PSCCH/PSSCH, PSFCH and S-SSB transmission.
[bookmark: OLE_LINK63][bookmark: OLE_LINK62][bookmark: _Toc45888150][bookmark: _Toc45888749][bookmark: _Toc59650033]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 defined as the sum of the maximum output power from each UE antenna connector.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2E.4 apply.

<< Unchanged sections are omitted >>
[bookmark: _Toc45888155][bookmark: _Toc45888754][bookmark: _Toc59650038]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
	≤ 13.5
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	Note1:	Void.



Where the following parameters are defined to specify valid RB allocation ranges for Region1, Region2 and Region3 according to RB allocations:
Table 6.2E.3.3-1a: A-MPR Region definitions for PSSCH/PSCCH by NS_52
	Channel Bandwidth, MHz
	Carrier frequency (MHz)
	A-MPR parameters for region definitions
	A-MPR

	
	
	RBstart or RBend
	LCRB
	

	40
	5885
	RBstart ≤ floor(NRB*0.2) or RBend ≥ NRB - floor(NRB*0.2)
	LCRB ≤floor(NRB*0.2)
	Region 1

	
	
	The RB allocation is in Region 2 allocation for all other allocations which are not a Region1 or Region3 allocation.
	Region 2

	
	
	floor(NRB /3.5) ≤ RBstart ≤ NRB –floor(NRB /3.5) – LCRB
	LCRB ≤ceil(NRB/3.5)
	Region 3



NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1 [3].
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



<< Unchanged sections are omitted >>
[bookmark: _Toc45888227][bookmark: _Toc45888826][bookmark: _Toc59650126]6.3E.3.3	S-SSB time mask
The S-PSS/S-SSS/S-PBCH time mask is for NR V2X UE defines the observation period between transmit OFF and ON S-PSS power and between transmit ON PSBCH and OFF power in a slot wherein the last symbol is punctured to create a guard period.
[image: ]
Figure 6.3E.3.3-1: S-SSB time mask for NR V2X UE 
Ffor NR V2X UE supporting SL MIMO, the ON/OFF time mask requirements apply at each transmit antenna connector.
For UE with two transmit antenna connectors, the general ON/OFF time mask requirements specified in clause 6.3E.3 apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
If the UE transmits on one antenna connector at a time, the general ON/OFF time mask requirements apply to the active antenna connector.

<< Unchanged sections are omitted >>
[bookmark: _Toc45888377][bookmark: _Toc45888976][bookmark: _Toc59650305]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 EIRP1)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP1)

	Condition 1
	10
	-65

	Condition 2
	10
	-45

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



<< Unchanged sections are omitted >>
[bookmark: _Toc45888382][bookmark: _Toc45888981][bookmark: _Toc59650330]6.6	Void
6.6E	Time alignment error
For V2X UE(s) with two  transmit antenna connectors in SL MIMO, this requirement applies to slot timing differences between transmissions on two transmit antenna connectors.The Time Alignment Error (TAE) shall not exceed 260 ns.

<< Unchanged sections are omitted >>
[bookmark: _Toc45888417][bookmark: _Toc45889016][bookmark: _Toc59650365][bookmark: _Toc21351560][bookmark: _Toc29807142]7.3E	Reference sensitivity for V2X
[bookmark: _Toc45888418][bookmark: _Toc45889017][bookmark: _Toc59650366]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: _Toc59650367]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.1-1, 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)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

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

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

	
	30
	-96.1
	-93.4
	-91.7
	-90.2
	HD

	
	60
	-96.9
	-93.1
	-91.9
	-90.4
	HD

	n47
	15
	-92.5
	-89.2
	-87.4
	-86.1
	HD

	
	30
	-92.1
	-89.4
	-87.7
	-86.2
	HD

	
	60
	-92.9
	-89.1
	-87.9
	-86.4
	HD

	NOTE 1:	Reference measurement channel is defined in A.8.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	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
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	HD

	
	60
	102
	24
	36
	50
	HD

	n47
	15
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	HD

	
	60
	102
	24
	36
	50
	HD

	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/PSBCH Block.



<< Unchanged sections are omitted >>

[bookmark: _Toc45888420][bookmark: _Toc45889019][bookmark: _Toc59650368]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 an 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,V2Xc 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
	
	-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
	

	NOTE 1:	Reference measurement channel is defined in A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	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



<< Unchanged sections are omitted >>
[bookmark: _Toc45888429][bookmark: _Toc45889028][bookmark: _Toc59650384]7.4E	Maximum input level for V2X
[bookmark: _Toc45888430][bookmark: _Toc45889029][bookmark: _Toc59650385]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 Annexes A.7.3 and A.7.42 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.7.32 for 64 QAM.
NOTE 2:	Reference measurement channel is A.7.42 for 256 QAM.



[bookmark: _Toc45888431][bookmark: _Toc45889030][bookmark: _Toc59650386]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 shall apply for the NR sidelink reception in Band n47 and the requirements specified in clause 7.4 shall apply for the NR downlink reception in licensed band while all downlink carriers are active.

<< End of Changes >>
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