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1 Introduction
In last RAN4 meeting, WF on MPR\A-MPR simulation assumptions for NR V2X PC2 UE at n47 [1] was approved. In this paper, we’d like to provide our MPR\AMPR results and propose the MPR\AMPR requirements for PC2 PSSCH\PSCCH.

The main MPR simulation parameters are listed below in this paper.

· Center frequency: 5.9GHz

· Bandwidth: 10/20/30/40MHz

· Maximum output power: 26dBm

· Numerology:
15 kHz

· Modulation: QPSK/16QAM/64QAM/256QAM
· Waveform: CP-OFDM

· Carrier leakage: 25dBc

· IQ image:
25dBc

· CIM3:
45dBc
· PA calibration:
PA calibrated to deliver -31dBc ACLR for a fully RB allocated 20MHz QPSK DFT-s-OFDM waveform at 1 dB MPR
· The declared antenna gain is 0dBi.

2 Discussion for PC2 MPR
Referring to the contribution [2], the MPR simulation results are further updated in the Appendix including QPSK/16QAM/64QAM. It can be found that the MPR for QPSK/16QAM is limited by SEM and ACLR and the MPR for 64QAM is limited by EVM. Since the PC2 PA calibration point is for -31dBc NR ACLR where it is -30dBc NR ACLR for PC3, PA operating point in PC2 mode is slightly more linear than for PC3 and thus should not require any higher MPR.
Referring to Table 1, the worst cases of PC2 MPR value are shown for different BW and Modulation below.

Table 1 The MPR values for specific BW and Modulation
	BW(MHz)
	Modulate
	Inner
	Outer

	10
	QPSK
	0.3559
	2.9768

	20
	QPSK
	0.8013
	3.1523

	30
	QPSK
	0.7882
	3.1427

	40
	QPSK
	1.1605
	3.1485

	10
	16QAM
	0.3904
	2.9689

	20
	16QAM
	0.6605
	3.1408

	30
	16QAM
	0.6909
	3.1459

	40
	16QAM
	1.0736
	3.1473

	10
	64QAM
	3.3103
	3.3087

	20
	64QAM
	3.3284
	3.3245

	30
	64QAM
	3.3624
	3.3712


According to the analysis, we’d like to specify the MPR requirements for PC2 NR V2X as below, assuming 0.5 dB margin. For outer and inner RB allocations, we can follow the specification in 38.101-1.

Proposal 1: MPR requirements for power class 2 NR V2X UE can be derived from table 2.
Table 2 Maximum power reduction (MPR) for power class 2 NR V2X UE

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 
	QPSK
	≤ 3.5
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 2

	
	64 QAM
	≤ 4

	 


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.
3 Discussion for NS_34
3.1 Additional requirements
For A-SEM and A-SE with NS_34, the NR V2X UE shall satisfy the following requirements.

Table 3: Additional SEM requirements for 10MHz channel bandwidth in TS36.101
	Spectrum emission limit (dBm EIRP)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	( 0-0.5
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	100 kHz
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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.
The additional spurious emission requirement is to protect adjacent channel from ITS spectrum.

Table 4: Additional SE requirements in TS36.101
	47
	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.




3.2 Analysis and proposal
The AMPR simulation results for NS_34 are listed in the Appendix including all different frequency points. 
Referring to Table 5, the worst cases of AMPR value are shown for different frequency center and Modulation below.

Table 5 The AMPR values for specific BW and Modulation

	BW
	Fc
	Modulate
	Inner
	Outer

	10MHz
	5860
	QPSK
	11.1475
	15.6394

	10MHz
	5870
	QPSK
	1.4822
	3.1662

	10MHz
	5880
	QPSK
	1.4532
	3.3062

	10MHz
	5890
	QPSK
	1.2118
	3.1612

	10MHz
	5900
	QPSK
	1.5886
	3.0796

	10MHz
	5910
	QPSK
	1.4609
	3.1367

	10MHz
	5920
	QPSK
	1.1963
	3.1422

	10MHz
	5860
	16QAM
	11.7072
	15.6397

	10MHz
	5870
	16QAM
	1.3122
	3.1425

	10MHz
	5880
	16QAM
	1.4548
	3.1462

	10MHz
	5890
	16QAM
	1.4280
	3.1395

	10MHz
	5900
	16QAM
	1.3297
	3.1566

	10MHz
	5910
	16QAM
	1.2042
	2.9879

	10MHz
	5920
	16QAM
	1.4476
	3.1614


3.2.1 AMPR for Fc > 5865
It can be found that the AMPR for Fc > 5865 isn’t larger than the MPR requirements when 0dBi antenna gain is declared for 16QAM\QPSK. Thus, we can specify the AMPR for Fc > 5865 as below when 0dBi antenna gain is declared.
Table 6 The AMPR regions for Fc > 5865

	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	Regions
	A-MPRbase

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10
	5865~5875,

5875~5885,

5885~5895,

5895~5905,

5905~5915,

5915~5925
	N/A
	A7


Table 7 The A-MPRbase values for Fc > 5865

	Modulation/Waveform
	A7

	
	Outer
	Inner

	CP-OFDM
	QPSK
	[3.5]
	[2]

	
	16 QAM
	[3.5]
	[2]

	
	64 QAM
	[3.5]
	[2]

	
	256QAM
	[3.5]
	[2]


Proposal 2: It’s proposed to specify inner\outer A-MPRbase values for Fc > 5865 as table 6 and table 7.
3.2.2 AMPR for Fc = 5860
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Figure 1 Region allocation for NS_33 Fc = 5860
Based on the simulation results, the regions can be allocated for Fc = 5860 referring to figure 1. In order to protect 5815~5855, the larger AMPR is necessary. However, the bottom doesn't need to increase more AMPR. It’s proposed to specify A-MPRbase values for Fc = 5860 as table 8 and table 9.
Table 8 The AMPR regions for NS_34 Fc = 5860

	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	Regions
	A-MPRbase

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10
	5855~5865
	< (LCRB*12*SCS)/2+0.72
	> 0 && ≤ NRB*12*SCS
	A1

	
	
	≥ (LCRB*12*SCS)/2+0.72 && < 2.88
	> 0 && ≤ 4.32
	A2

	
	
	≥ 2.88 && ≤ 4.5
	≤ 2.7
	A3

	
	
	> 4.5
	≤ 2.7
	A4

	
	
	≥ 2.88
	> 2.7 && ≤ 2*(RBstart*12*SCS – 0.72)
	A5


Table 9 The A-MPRbase values for NS_34 Fc = 5860

	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	CP-OFDM
	QPSK
	 [18]
	[11]
	 [6]
	[14]
	[11.5]

	
	16 QAM
	 [18]
	[11]
	 [6]
	[14]
	[11.5]

	
	64 QAM
	 [18]
	[11]
	 [6]
	[14]
	[11.5]

	
	256QAM
	 [18]
	[11]
	 [6]
	[14]
	[11.5]


Proposal 3: It’s proposed to specify A-MPRbase values for NS_34 Fc = 5860 as table 8 and table 9.
4 Discussion for NS_49
4.1 Additional requirements
The Table 10 is the additional spectrum emission limits in FCC regulatory requirements for 40MHz Channel Bandwidth. To satisfy the regulatory requirement, RAN4 need to define new network signal as “NS_49”.

Table 10: 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


4.2 Analysis and proposal

Based on the simulation results, the regions can be allocated for NS_49 Fc = 5885 referring to figure 2. The bottom left and bottom right corner is limited by ASEM. It can be found that the ASEM don’t have much impact on region 2. Thus, it’s proposed to specify A-MPRbase values for NS_49 Fc = 5885 as table 9 and table 10. The region of NS_49 is same as NS_48.
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Figure 2 Region allocation for NS_49 Fc = 5885
Table 11 The AMPR regions for NS_49 Fc = 5885

	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	40
	5865~5905
	< - (LCRB*12*SCS)/4+12.6
	≤14.4
	A1

	
	
	≥ - (LCRB*12*SCS)/4+12.6
&&  ≤ - (LCRB*12*SCS)/2+25.2
	≤14.4
	A2

	
	
	> - (LCRB*12*SCS)/2+25.2
	≤14.4
	A3

	
	
	≥ 0
	>14.4
	A4


Table 12 The A-MPRbase values for NS_48 Fc = 5885

	Modulation/Waveform
	A1
	A2
	A3
	A4

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	CP-OFDM
	QPSK
	 [17]
	[5.5]
	 [17]
	[9]

	
	16 QAM
	 [17]
	[5.5]
	 [17]
	[9]

	
	64 QAM
	 [17]
	[5.5]
	 [17]
	[9]

	
	256QAM
	 [17]
	[5.5]
	 [17]
	[9]


Proposal 4: It’s proposed to specify A-MPRbase values for NS_49 Fc = 5885 as table 11 and table 12.
5 Summary

Based on NR V2X MPR\AMPR simulation results and analysis for NS_01, NS_34 and NS_49, all the proposals are listed below:
Proposal 1: MPR requirements for power class 2 NR V2X UE can be derived from table 2.
Proposal 2: It’s proposed to specify inner\outer A-MPRbase values for NS_34 Fc > 5865 as table 6 and table 7.
Proposal 3: It’s proposed to specify A-MPRbase values for NS_34 Fc = 5860 as table 8 and table 9.
Proposal 4: It’s proposed to specify A-MPRbase values for NS_49 Fc = 5885 as table 11 and table 12.
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Appendix
MPR results for PC2
QPSK
[image: image9.png]“cr8.

||H‘ i

n47 PC2 10MHz CP-OFDM QPSK

50

40

20

10

°

20

RB,

start

40

50

25

1.5

05




[image: image10.png]Lers

n47 PC2 20MHz CP-OFDM QPSK

90

80

70

60

50

40

20

10

e
e e e e e e e e e
e e B B B
e e e O B
EEEE T e et
e i ————— e
| e e e e e e e e e e e e e e e e
e e e e e e o e e e e et e e e e e o e o e e

B e e e e e e e e o
e o o e e e e e e e e e e B
e e e e e e e e e e e e e e e e e e e e
e e e e e e e e e e e e e e e e e e e
B R S e e e S e e e e R B R S R R e e e R R R S e R R e A e R R e R e R

°

10

40

50
RB,

start

60

70

90

100

25

1.5

05




[image: image11.png]Lers

n47 PC2 30MHz CP-OFDM QPSK

160

140

120

100

80 S o—oso——======================:
e
IR EREEEERS=c=cocSsSeecSsseeesomSeecSSwEEMEMENN
60 ERNEEERESS=SesSesecesossesosssssseeessssssssseSsScSCSCS s ENEERN]
i==================================================================================:
e
40

20 SS==s=====m===========================================================s=========s=============================================c::c:

0 20 40 60 80 100 120 140 160
RB,

start





[image: image12.png]Lers

200

180

160

140

120

100

80

60

40

20

n47 PC2 40MHz CP-OFDM QPSK

40

60

80

120

140

160

180

200

25

1.5

05




16QAM
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64QAM
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NS_34
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NS_49
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