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1. Introduction
In RAN4#NRAH1801, a way forward on PC3 MPR has been agreed [1]. This contribution reuses past PC3 UTRA back-off measurements to discuss the need for UTRA A-MPR and concludes that UTRA performance is marginal if only MPR is used, thus UTRA A-MPR is required.
2. Discussion

2.1. Agreed PC3 MPR Values and UTRA A-MPR
It should first to be noted that [1] does not explicitly calls for PC3 MPR , however all the results provided where PC3 simulation or measurement results. The agreed numbers are summarized in Table 1 and newly agreed values are highlighted in yellow, other values were already agreed in RAN4#85
Table 1: Agreed PC3 MPR values

	RB Allocation Type
	Outer 
(max MPR)
	Inner 
(min MPR)

	RB allocation parameters
	LCRB
	All
	≤ LCRBmax/2

	
	RBstart
	< LCRB/2 from 

channel edge
	≥ LCRB/2 from 

channel edge

	DFT-s-OFDM
	Pi/2 BPSK
	0.5
	0

	
	QPSK
	1
	0

	
	16QAM
	2
	1

	
	64QAM
	2.5

	
	256QAM
	4.5

	CP-OFDM
	QPSK
	3
	1.5

	
	16QAM
	3
	2

	
	64QAM
	3.5

	
	256QAM
	6.5


It should first be noted that these values represent a compromise that essentially accounts for the difference in PA calibration point. Secondly, the DFT-s-OFDM outer allocation for QPSK and 16QAM end up being the same as for LTE, or sometimes higher for small allocations.
Also, is has been agreed that UTRA A-MPR is such that A-MPR represents total back-off and MAX(MPR,A-MPR) is applied. This is essential, since the inner and outer allocation are not necessarily relevant to UTRA A-MPR, which is needed to meet UTRA1 (-33dBc) and UTRA (-36dBc) ACLRs.
2.2. UTRA Back-off Compared to PC3 MPR
In previous meeting, a number of UTRA measurements were provided, and these can be used to assess if the recently agreed PC3 MPR is sufficient to meet UTRA1 and UTRA2 ACLR, or if A-MPR needs to be defined.

In [2], it was shown that in many cases UTRA1 ACLR fails before NR ACLR in some cases, but that UTRA2 is met whenever NR ACLR is met. This is illustrated in Table 2, where maximum output power is given for the different NR, EUTRA, UTRA1 and UTRA2 ACLRs. Compared to [2], two columns are added, giving the reduced output power when MPR is applied and whether any back-off margin is left for UTRA1 ACLR. It is to be noted that these measurements are done with degraded TRX impairments compared to the one agreed. This measurement is focused on 20MHz channel bandwidth, which is mostly relevant for UTRA2 for full allocation and UTRA1 for partial allocation.
Table 2: Measured maximum power for different ACLR

	Allocat.
	TRX Impair.
	20MHz Channel waveforms
Type - allocation - Modulation
	Pout [dBm]
	NR
	EUTRA
	UTRA1
	UTRA2
	Pout for UTRA [dBm]
	Pout at MPR

[dBm]
	Margin left [dB]

	
	
	
	
	ACLR BW [MHz]
	
	
	

	
	
	
	
	19.08
	18
	3.84 (RRC)
	
	
	

	Full allocation
	Image 25dBc
Carrier 25dBc
	DFT-s-OFDM 100RB3 QPSK
	28.3
	30.2
	30.5
	34.5
	36.2
	28.3
	28.3
	0.0

	
	
	DFT-s-OFDM 100RB3 16QAM
	28.0
	30.1
	30.4
	34.0
	36.2
	28.0
	27.3
	0.7

	
	
	CP-OFDM 106RB0 QPSK
	26.0
	30.1
	30.3
	34.0
	36.2
	26.0
	25.3
	0.7

	
	
	CP-OFDM 106RB0 16QAM
	26.0
	30.0
	30.4
	33.8
	36.2
	26.0
	25.3
	0.7

	
	
	CP-OFDM 106RB0 64QAM
	26.0
	30.0
	30.3
	33.7
	36.2
	26.0
	24.8
	1.2

	Channel Edge partial
	Image 25dBc
Carrier 25dBc
	DFT-s-OFDM 18RB0 QPSK
	28.6
	30.1
	31.7
	31.7
	45.0
	28.2
	27.3
	0.9

	
	
	DFT-s-OFDM 18RB0 16QAM
	28.3
	30.0
	31.7
	31.9
	45.2
	28.0
	26.3
	1.7

	
	
	DFT-s-OFDM 1RB0 QPSK
	30.5
	30.1
	30.7
	42.0
	36.5
	30.5
	27.3
	>3

	
	
	CP-OFDM 18RB0 QPSK
	26.8
	30.1
	31.7
	31.6
	46.1
	26.2
	25.3
	0.9

	
	
	CP-OFDM 18RB0 16QAM
	26.7
	30.1
	32.0
	31.5
	46.6
	26.0
	25.3
	0.7

	
	
	CP-OFDM 18RB0 64QAM
	26.8
	30.0
	31.6
	31.2
	45.9
	26.0
	24.8
	1.2

	Inside Channel partial
	Image 25dBc
Carrier 25dBc
	DFT-s-OFDM 18RB18 QPSK
	31.4
	30.1
	30.5
	32.3
	36.9
	30.7
	28.3
	2.5

	
	
	CP-OFDM 18RB18 QPSK
	30.7
	30.1
	30.7
	32.1
	37.9
	30.1
	26.8
	>3

	
	
	CP-OFDM 18RB18 16QAM
	30.6
	30.0
	30.5
	32.2
	37.8
	30.0
	26.3
	>3

	
	
	CP-OFDM 18RB18 64QAM
	30.6
	30.0
	30.6
	31.8
	37.8
	29.8
	24.8
	>3


In [3], further measurements were made including agreed TRX impairments and more SCS, in particular 5MHz channel bandwidth was measured as it is one of the critical case for UTRA1 ACLR. Table 3 additionally compares maximum power capability for UTRA with allowed MPR.

Table 3: Measured maximum power for UTRA ACLR
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allocation NR U1 U2 WC MPR

D

100R0/100

27.7 27.9 27.8 27.8 26.7 1.1

25R0/25

27.6 27.1 30.9 27.1 26.7 0.4

1R0/100

29.4 30.2 30.2 27.7 2.5

1R0/25

28.8 29.9 29.9 27.7 2.2

100R0/106

28.8 29.1 28.6 28.6 27.2 1.4

24R0/24

28.8 29.3 28.6 28.6 27.2 1.4

18R18/106

30.8 31.4 31.4 27.7 >3

100R3/106

27.9 28.1 27.8 27.8 26.7 1.1

50R0/51

27.6 27.9 27.6 27.6 26.7 0.9

100R0/106

27.9 28.2 27.9 27.9 26.7 1.2

24R0/24

27.7 27.9 27.6 27.6 26.7 0.9

18R0/106

28.4 27.7 30.9 27.7 26.7 1

4R0/24

29.3 29.8 29.8 26.7 >3

18R18/106

29.7 31.1 31.1 27.7 >3

4R4/24

29.9 31.2 31.2 27.7 >3

1R0/106

29.5 30.1 30.1 26.7 >3

1R0/24

29.8 30.3 30.3 26.7 2.6

100R0/106

27.2 27.5 27.2 27.2 25.7 1.5

25R0/25

27.7 27.2 31 27.2 26.7 0.5

18R18/106

28.6 30.7 30.7 26.7 >3

10R0/11

28.1 27.6 27.6 26.7 0.9

100R0/106

27.2 27.3 27 27.0 25.2 1.8

24R0/24

27 27 27 27.0 25.2 1.8

18R18/106

28.3 30.7 30.7 25.2 >3

106R0/106

25.3 25.6 25.4 25.4 24.7 0.7

51R0/51

25.4 25.6 25.5 25.5 24.7 0.8

18R0/106

26.2 25.5 30.2 25.5 24.7 0.8

24R0/24

25.4 25.5 25.7 25.5 24.7 0.8

18R18/106

28.1 30.2 30.2 26.2 >3

4R0/24

27.1 28.1 28.1 24.7 >3

1R0/106

28.8 29.9 29.9 24.7 >3

4R4/24

28.2 31 31 31.0 26.2 >3

1R0/24

28.8 30.2 30.2 24.7 >3

106R0/106

25.3 25.5 25.3 25.3 24.7 0.6

25R0/25

25.4 24.7 29.7 24.7 24.7 0

18R18/106

27.2 30.2 30.2 25.7 >3

11R0/11

25.7 24.8 30.3 24.8 24.7 0.1

106R0/106

25.4 25.6 25.4 25.4 24.2 1.2

24R0/24

25.4 25.5 25.5 25.5 24.2 1.3

18R18/106

25.7 30.3 30.3 24.2 >3

4R4/24

26 30.8 30.8 24.2 >3

QPSK

PI/2 

BPSK

64 

QAM

5MHz 15kHz SCS

20MHz 15kHz SCS

CP-OFDM

16 

QAM

64 

QAM

QPSK

20MHz 30kHz and 60kHz SCS

SC-FDMA 

QPSK

DFT-s-OFDM

PI/2 

BPSK

QPSK

16 

QAM

64 

QAM

64 

QAM

QPSK

QPSK


In [4], further measurements were done across a large set of bandwidths using 16QAM modulation, Table 4 reuses these measurements and compares them to the agreed PC3 MPR.
Table 4: Maximum output power for marginal UTRA1 cases

	
	CH BW
	SCS
	RB# & Pos.
	allowed
MPR
	UTRA1 ACLR

	
	
	
	
	
	Pout
	AMPR
	margin

	
	MHz
	kHz
	
	dB
	dBm
	dB
	dB

	DFT-s-OFDM outer allocations
	5
	15
	25RB0
	2
	21.8
	1.2
	0.8

	
	20
	15
	100RB0
	2
	NR ACLR limited

	
	30
	15
	160RB0
	2
	NR ACLR limited

	
	60
	30
	162RB0
	2
	NR ACLR limited

	
	70
	30
	180RB0
	2
	NR ACLR limited

	
	90
	30
	243RB0
	2
	NR ACLR limited

	
	100
	30
	270RB0
	2
	NR ACLR limited

	
	20
	15
	5RB0
	2
	NR ACLR limited

	
	60
	30
	5RB0
	2
	24.9
	-1.9
	>3

	
	100
	30
	5RB0
	2
	24.8
	-1.8
	>3

	CP-OFDM outer allocations
	5
	15
	25RB0
	3
	19.9
	3.1
	-0.1

	
	20
	15
	106RB0
	3
	NR ACLR limited

	
	30
	15
	160RB0
	3
	NR ACLR limited

	
	60
	30
	162RB0
	3
	NR ACLR limited

	
	70
	30
	189RB0
	3
	NR ACLR limited

	
	90
	30
	245RB0
	3
	NR ACLR limited

	
	100
	30
	273RB0
	3
	NR ACLR limited

	DFT-s-OFDM inner allocations
	5
	15
	12RB6
	1
	NR ACLR limited

	
	20
	15
	50RB24
	1
	23.9
	-0.9
	1.9

	
	30
	15
	80RB40
	1
	NR ACLR limited

	
	60
	30
	81RB40
	1
	NR ACLR limited

	
	70
	30
	90RB45
	1
	NR ACLR limited

	
	90
	30
	120RB60
	1
	NR ACLR limited

	
	100
	30
	135RB67
	1
	NR ACLR limited

	CP-OFDM inner allocations
	5
	15
	12RB6
	2
	24.1
	-1.1
	>3

	
	20
	15
	53RB26
	2
	23
	0
	2

	
	30
	15
	80RB40
	2
	23
	0
	2

	
	60
	30
	81RB40
	2
	NR ACLR limited

	
	70
	30
	95RB47
	2
	NR ACLR limited

	
	90
	30
	123RB61
	2
	NR ACLR limited

	
	100
	30
	135RB67
	2
	NR ACLR limited


Observations: 
· Across all measurements performed, it has been verified that some allocations, in particular CP-OFDM 16QAM full allocation for 5MHz, are marginal for UTRA1 with allowed MPR. Thus, A-MPR may be required.
· Similarly, UTRA2 ACLR is marginal for 20MHz full allocation case and it could be further the case for 10MHz full allocation, especially with the larger SU compared to LTE.

· A-MPR will be required beyond NR PC3 MPR to meet UTRA requirement, how to define which modulation, channel bandwidth and RB allocation will require it is FFS.
3. Conclusion
This contribution compares UTRA requirement related back-off with allowed PC3 MPR. Some cases show marginal performance, thus pointing to the need for A-MPR.
Observations: 
· Across all measurements performed, it has been verified that some allocations, in particular CP-OFDM 16QAM full allocation for 5MHz, are marginal for UTRA1 with allowed MPR. Thus, A-MPR may be required.

· Similarly, UTRA2 ACLR is marginal for 20MHz full allocation case and it could be further the case for 10MHz full allocation, especially with the larger SU compared to LTE.

· A-MPR will be required beyond NR PC3 MPR to meet UTRA requirement, how to define which modulation, channel bandwidth and RB allocation will require it is FFS.
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