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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 #97 meeting and e-mail discussion, RAN4 agreed the work scope for SL enh. in Rel-17. In here, the high power V2X PC2 UE’s RF requirements also included in Rel-17 work scope.
In this paper, we propose more detailed simulation assumptions for MPR/A-MPR requirements for PC2 UE for V2X service.
2. Detail simulation assumptions for MPR for PC2
The following assumption can serve for MPR simulation assumptions for PC2 at n47 as shown in Table 1 and Table 2.
Table 1: General MPR simulation assumption for PC2 NR V2X UE
	parameter
	Assumption

	center frequency
	5.9GHz

	Bandwidth
	10/20/30/40MHz

	Maximum output power
	26dBm

	numerology
	15 kHz/30kHz/60kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver -30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT-S-OFDM waveform at 1dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.


Table 2: Detail MPR simulation parameters for simultaneous PSSCH/PSCCH
	Items
	Assumption

	Allowed sub-channel sizes
	•	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation
	10,12,15,20, 24, 25,30,36, 40,45,48,50,60,70,72, 75,80,84, 90,96,100,105,108,110,120,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210, 216

	Regarding PSCCH / PSSCH multiplexing
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	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB




For PC2 UE simultaneous transmission of PSFCH, RAN4 assumed as follow
· The baseline MPR simulation assumptions as same in Rel-16 as follow
· 1 RB per user
· Both Non-contiguous PSFCH RB allocation and contiguous PSFCH allocation are allowed
· MPR will be derived by non-contiguous PSFCH RB allocation
· Total power of all users equals 26dBm for PC2
· All users have the same power per RB
· Reuse simulation parameters in Table 1 and Table 2
· Feedback sequences are per Section 5.2 TS 38.211

For PC2 UE S-SSB transmission, RAN4 can use Table 1 basic simulation assumptions except detail parameters in Table3.
Table 3: Detail MPR simulation assumption of S-SSB transmission for  PC2 NR V2X UE
	parameter
	Assumption

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Gold-sequence

	RB allocation
	RBstart: All the possible cases 
LCRB: 11 RB

	S-SSB structure
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Based on the above simulation assumption, we propose as follow,
Proposal 1: Based on the above simulation assumption in Table 1, Table 2 and Table 3, RAN4 specify PC2 MPR requirements in Rel-17.

3. Detail simulation assumptions for A-MPR for PC2 
The basic A-MPR simulation assumptions for NR V2X UE are same as the MPR simulation parameters as shown in Table 1 and Table 2 in session 2. In Rel-16, current ETSI regulation can be complied with NS_33. And also RAN4 specified A-MPR requirements for future ETSI regulation with NS_xx in TR38.886. The FCC regulation will be complied with NS_52 for PC3 NR 2X UE.
RAN4 can specify the A-MPR for PC2 with NS_33 and NS_52 and NS_xx or we can define new network signal for PC2 NR V2X UE such as NS_yy and others.
We prefer to use same network signaling regardless of NR V2X Power class. In other work, the different A-MPR tables can be used with same network signaling.
Proposal 2: RAN4 will specify the A-MPR requirements for PC2 NR V2X UE using existing network signalling such as NS_33, NS_52 and NS_xx in Rel-17.

3.1 [bookmark: _Toc478734107]A-MPR simulation assumptions for ETSI regulation
PC2 V2X UE shall protect adjacent ITS frequency range with the additional A-SEM and A-SE requirements in EN 302 571 standard as shown in Table 4 and Table 5. 
Table 4 is the A-SEM requirements based on current ETSI requirements, Table 5 is the additional spurious emission requirements to protect CEN/DSRC tolling system.
Table 4: Additional SEM requirements for 10MHz channel bandwidth in TS38.101-1
	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 conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I.
Table 5: Additional requirements for "NS_33" in TS38.101-1
	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.



To comply with the ETSI regulation RAN4 consider two cases as follow
· Case1: Current ETSI regulation with NS_33
· Table 4 and Table 5 additional requirements are considered to derive A-MPR requirements
· Case2: Future ETSI regulation with NS_xx
· Only Table 4 additional requirements are considered to derive A-MPR requirements
 
3.2 A-MPR simulation assumptions for FCC regulation
 The Table 6 is the additional spectrum emission limits in FCC regulatory requirements for 40MHz Channel Bandwidth. When RAN4 define PC2 A-MPR requirements to comply FCC regulation, the PC2 V2X UE shall satisfy the regulatory requirement with NS_52.
Table 6: Additional spectrum mask requirements for 40MHz channel bandwidth (fc = 5885MHz)
	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



Based on the above simulation assumptions for A-MPR requirements of PC2 NR V2X UE, RAN4 can derive PC2 A-MPR requirements for each PSSCH/PSCCH or S-SSB or PSFCH transmission in Rel-17.

Proposal 3: Based on additional requirements from regional regulation such as Table 4, Table 5 and Table 6, RAN4 can specify the A-MPR requirements for PC2 NR V2X UE.

Table 7: 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)

	ETSI
	NS_33
	Table 4 (A-SEM)
Table 5 (A-SE)
	n47
	10
	PSSCH/PSCCH A-MPR
S-SSB A-MPR
Simultaneous PSFCH A-MPR

	
	NS_xx
	Table 4 (A-SEM)
	n47
	10
	PSSCH/PSCCH A-MPR
S-SSB A-MPR
Simultaneous PSFCH A-MPR

	FCC
	NS_52
	Table 6 (A-SEM)
	n47
	40
	PSSCH/PSCCH A-MPR
S-SSB A-MPR
Simultaneous PSFCH A-MPR



4. Conclusion 
In this paper, we provide detail MPR/A-MPR simulation assumptions for PC2 NR V2X UE at n47. Based on the detail parameters, RAN4 can derive A-MPR requirements for each PSSCH/PSCCH or S-SSB transmission or simultaneous PSFCH transmission for PC2 NR V2X UE in Rel-17.

Proposal 1: Based on the above simulation assumption in Table 1, Table 2 and Table 3, RAN4 specify PC2 MPR requirements in Rel-17.
Proposal 2: RAN4 will specify the A-MPR requirements for PC2 NR V2X UE using existing network signalling such as NS_33, NS_52 and NS_xx in Rel-17.
Proposal 3: Based on additional requirements from regional regulation such as Table 4, Table 5 and Table 6, RAN4 can specify the A-MPR requirements for PC2 NR V2X UE.
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