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Introduction
A UE may simultaneously transmit multiple PSFCH signals. We study the required A-MPR for multiple transmissions and propose a specification structure and values. A parameter call Ngap from is used. Ngap is based on the idea that wider spaced transmissions create wider IMs, and emissions specs are tougher farther out. Ngap should have some correlation to MPR and A-MPR.	
Simulation Description 
Simulations were done for PSFCH transmissions ranging from 1 to 5, for 40MHz channel bandwidth and SCS values 15 kHz and 30 kHz. The transmissions are 1RB allocated in a non-contiguous fashion. The total transmit power was limited to 23dBm and transmissions were assigned equal power. 
All possible waveforms were simulated for bandwidth SCS combinations with a smaller number of combinations. A sample of waveforms was run for larger number of transmissions, as it’s impractical to run them all. Overall between 500,000 to 1,000,000  waveforms were studied.
We found Ngap to be an appropriate factor for determining A-MPR. 
Simulation results and MA formulation are shown in the text proposal section.

Simulation results


15kHz  and 30 kHz SCS
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Single transmission 5885 MHz
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For PSFCH transmission in 40 MHz when NS_48 is signaled MA_PSFCH shall be
MA_PSFCH  = 14 for Ngap = 1 increasing linearly to 18 dB for Ngap = Nrb, for transmissions = 1, 2, or 3 and 15 kHz SCS
MA_PSFCH  = 8 for Ngap = 1 increasing linearly to 16 dB for Ngap = Nrb, for transmissions >=4 and 15 kHz SCS
MA_PSFCH  = 16 for Ngap = 1 increasing linearly to 17 dB for Ngap = Nrb, for transmissions = 1,2, or 3 and 30 kHz SCS
MA_PSFCH  = 12 for Ngap = 1 increasing linearly to 17 dB for Ngap = Nrb, for transmissions >=4 and 30 kHz SCS
The 38.101-1 specification table should be as shown below, based on the simulation data:

Table 6.2E.3-8: PSFCH A-MPR for NS_48
	Carrier frequency(MHz)
	MA_PSFCH_MIN
	MA_PSFCH_MAX
	Number of transmissions
	A-MPRStep (Note 1)
	SCS

	5885
	14
	18
	≤ 3
	0
	15 kHz

	
	8
	16
	>= 4
	0
	15 kHz

	
	16
	17
	≤ 3
	0
	30 kHz

	
	12
	17
	>= 4
	0
	30 kHz

	Note 1: A-MPRStep is included for NS_48 to allow using a common MA-PSFCH equation with NS_33 





<begin  change 38.886 draft v0.6.0>
[bookmark: _Toc463997759][bookmark: _Toc36034800]8.1.3	UE maximum output power with additional requirements

To comply with the EN 302 571 standard  emission mask, RAN4 needs to derive A-MPR requirements considering with the additional A-SEM and A-SE requirements in the EN 302 571 standard as shown in Table 8.1.3-1 and Table 8.1.3-2. 
The NR V2X UE shall satisfy the additional SEM and additional SE requirements when NS_33 or NS_NEW is are configured from pre-configured radio parameters, or the cell and the indication from upper layers has indicated was informedhas messaged the NS.
Table 8.1.3-1: Additional SEM requirements for 10MHz channel bandwidth
	Spectrum emission limit (dBm EIRP)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	 0-0.5
	[]
	100 kHz

	 0.5-5
	[]
	100 kHz

	 5-10
	[]
	100 kHz



NOTE 1:	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE 2:	Additional SEM for V2X overrides any other requirements in frequency range 5855-5950MHz.
NOTE 3:	The EIRP requirement is converted to a conducted requirement depending on the supported post antenna connector gain,  Gpost connector , declared by the UE following the principle described in Aannex G in TS38.101-1.

Table 8.1.3-2: Additional SE requirements
	n47
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65, 68, 72, 73
NR band n77, n78 , n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30 EIRP
	1
	38, 40, 43

	
	Frequency range
	5815
	-
	5855
	-30 EIRP
	1
	38, 43

	NOTE 38:	Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.
NOTE 40: 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 43:	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.




Also, FCC had regulatory requirements for 40MHz in the ITS spectrum as are shown in Table 8.1.3-3
Table 8.1.3-3: Additional SEM requirements for 40MHz channel bandwidth (fc =5885 MHz)
	ΔfOOB (MHz)
	Emission Limit (dBm)
	Measurement Bandwidth

	0 - 2
	-32
	100kHz

	2-10
	-36
	100kHz

	10-20
	-38
	100kHz

	20-40
	-43
	100kHz

	40 - 100
	-50
	100kHz



To comply with the regional regulatory requirements, RAN4 specifiy specifies the A-MPR requirements according to different network signalling by pre-configured radio parameters, or when the cell and the indication messages the NS from upper layers has indicated to the NR V2X UE.
The allowed additional Maximum Power Reduction (A-MPR) for the maximum output power due to higher order modulation and transmit bandwidth configuration (resource blocks) will be specified in TS38.101-1 as below.

#Editorial note: Table to be updated reflecting the table numbers once pCRs for this clause are agreed and are collated

Table 8.1.3-4: Additional Maximum Power Reduction (A-MPR) for NR V2X
	Network Signalling value
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_33
	Table 8.1.3-1
(A-SEM)
Table 8.1.3-2 
(A-SE)
	n47
	10
	Table 8.1.3-5
Table 8.1.3-6
Table 8.1.3-7

	NS_48
	Table 8.1.3-3
(A-SEM)
	n47
	40
	Table 8.1.3-8



Table 8.1.3-5: A-MPR for NS_33 (15kHz SCS)
	Carrier frequency(MHz)
	Resources Blocks (NRB) Note1
	Start Resource
Block
	A-MPR (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	[≤15]
	[0]
	[20]

	
	[15> and ≤25]
	[0]
	[18.5]

	
	[25 > and ≤40]
	[0]
	[17]

	
	[> 40]
	[0]
	[15.5]

	
	[≤ 40]
	[10]
	[12]

	
	[≤ 30] 
	[15]
	[9.5]

	
	[≤ 30] 
	[20]
	[7.5]

	
	[≤ 25]
	[25]
	[6]

	
	[≤ 20]
	[> 30]
	[5]

	5870, 5910, 5920, 5880, 5890, 5900
	[≤ 50]
	[0]
	[3]
	[4]

	
	[≤ 40]
	[10]
	[2.5]
	[2.5]
	[4]

	
	[≤ 20]
	[15, 20, 40]
	[1]
	[2]
	[4]

	
	[20 > ]
	[20]
	[2.5]
	[2.5]
	[4]

	
	[≤ 25]
	[25, 30]
	[2.5]
	[2.5]
	[4]

	Note 1: The resource blocks are limited by LCRB. LCRB = {10,15,20,25,30,40,45,50}.



Table 8.1.3-6: A-MPR for NS_33 (30kHz SCS)
	Carrier frequency(MHz)
	Resources Blocks (NRB) Note1
	Start Resource
Block
	A-MPR (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	[10,15]
	[0]
	[19]

	
	[20]
	[0]
	[17]

	
	[10]
	[10]
	[9]

	5870, 5910, 5920, 5880, 5890, 5900
	[≤ 20]
	[0]
	[2.5]
	[4]

	
	[10]
	[10]
	[1.5]
	[2]
	[4]

	Note 1: The resource blocks are limited by LCRB. LCRB = {10,15,20}.



Table 8.1.3-7: A-MPR for NS_33 (60kHz SCS)
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource
Block
	A-MPR (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	[10]
	[0]
	[18]

	5870, 5910, 5920
	
	
	[5]

	5880, 5890, 5900
	
	
	[2.5]
	[4.5]



Table 8.1.3-8: A-MPR for NS_48
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocation

	5885
	QPSK
	≤ (9.5 + ΔNote1)
	[≤ 8.0]
	[≤ 3.5]

	
	16QAM
	
	[≤ 8.0]
	[≤ 3.5]

	
	64QAM
	
	[≤ 8.5]
	[≤ 4.5]

	
	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 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 [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 an Inner RB allocation 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 Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel with LCRB ≤ floor(NRB*0.2) RBs.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.
For PSFCH transmission, the A-MPR shall be specified as:
A-MPRBase = CEIL { MA_PSFCH_MIN + (MA_PSFCH_MAX  - MA_PSFCH_MIN) * NGap/ NRB, 0.5}
Where NGap is the difference, in units of RBs, between the outermost active RBs and CEIL{N, 0.5} means rounding N upwards to closest 0.5dB
and MA_PSFCH_MAX , MA_PSFCH_MIN  , and A-MPRStep  are specified in Table TBD
Table TBD: PSFCH A-MPR for NS_48
	Carrier frequency(MHz)
	MA_PSFCH_MIN
	MA_PSFCH_MAX
	Number of transmissions
	A-MPRStep (Note 1)
	SCS

	5885
	14
	18
	≤ 3
	0
	15 kHz

	
	8
	16
	>= 4
	0
	15 kHz

	
	16
	17
	≤ 3
	0
	30 kHz

	
	12
	17
	>= 4
	0
	30 kHz

	Note 1: A-MPRStep is included for NS_48 to allow using a common MA-PSFCH equation with NS_33 
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