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1 Introduction
FR2 MPR is specified for PC1 with MPRnarrow and MPRWT. The MPRnarrow is considered for emission requirement when the PSD is relatively high. In the current spec, MPRnarrow is defined as a single value for RB allocation within 10.08MHz, then the MPR is with a sharp conversion to MPRWT when RB allocation is larger than 10.08MHz. The current spec is as below:
	For power class 1, MPR for contiguous allocations is defined as:

MPR = max(MPRWT, MPRnarrow)

Where,

 
MPRnarrow = 10 dB, when aggregated bandwidth is less than or equal to 10.08 MHz 

MPRWT is the maximum power reduction due to modulation orders, transmit bandwidth configurations listed in table 5.3.5-1, and waveform types. MPRWT is defined in Table 6.2.2.1-1. 

Table 6.2.2.1-1 MPRWT for power class 1

Modulation

MPRWT (dB)

Outer RB allocations, 50M, 100M, 200M, 400M
Inner RB allocations, ≤ 200M
Inner RB allocations, 400M
DFT-s-OFDM PI/2 BPSK

≤ [5.5]
≤ [2.5]

≤ 3.0
DFT-s-OFDM QPSK

≤ [6.5]
≤ [3.0]

≤ 3.5
DFT-s-OFDM 16 QAM

≤ [6.5]
≤ [4.0]
≤ 4.5
DFT-s-OFDM 64 QAM

≤ [6.5]
≤ [4.5]
≤ 6.5
CP-OFDM QPSK

≤ [6.5]
≤ [4.5]
≤ 5.0
CP-OFDM 16 QAM

≤ [6.5]

≤ [5.5]
≤ 6.5
CP-OFDM 64 QAM

≤ [7.5]
≤ [7.5]
≤ 9 



This paper give some analysis on the definition on MPRnarrow and provide proposal on definition of MPRnarrow.
2 Discussion
2.1 Considerations on MPRnarrow for PC1
MPRWT is specified based on many simulation results in early meetings, it is mainly with considerations on IBE, EVM, ACLR and SEM limitations. Inner/outer RB allocations are specified from simulation results that MPR for outer RB allocation is higher than inner RB allocation because of the limitation on SEM[1][2].
In RAN4 #87, MPRnarrow is introduced for small RB allocation on PC1[3], the output power can be up to 40dBm, when it is allocated with small RBs, higher PSD will lead to severe risk on spurious requirement, and the spurious requirement is the same for different UE type as -13dBm/MHz. The current spec provides a single value as MPRnarrow=10dB for bandwidth within 10.08MHz. In fact, MPRnarrow is related to the bandwidth of allocated RBs. The worst case is for 1RB allocation, and MPR can be optimised when allocation size increase. We propose to define logarithmic pattern between RB allocation size and MPRnarrow for PC1 as below, it can optimise MPR for some of the RB allocation cases:
MPRnarrow=13-10*log10(BWalloc_RB/1MHz), where BWalloc_RB is the aggregated bandwidth of the RB allocation.
MPR=max(MPRnarrow, MPRWT)
The below table compare proposed MPRnarrow value and the current MPRnarrow in spec as a constant 10dB. When the RB allocation size is less than or equal to 3.6MHz, the proposed MPRnarrow is slightly larger than 10dB, when the RB allocation size is larger than 3.6MHz, MPRnarrow is optimised compared with 10dB.
	BWalloc_RB(MHz)
	Proposed MPRnarrow(dB)
	MPRnarrow defined in the spec(dB)

	0.72
	14.43
	10

	1.44
	11.42
	10

	2.16
	9.66
	10

	2.88
	8.41
	10

	3.60
	7.44
	10

	4.32
	6.65
	10

	5.04
	5.98
	10

	5.76
	5.40
	10

	6.48
	4.88
	10

	7.20
	4.43
	10

	7.92
	4.01
	10

	8.64
	3.63
	10

	9.36
	3.29
	10

	10.08
	2.97
	10

	10.8
	2.67
	-

	11.52
	2.39
	-

	12.24
	2.12
	-

	12.96
	1.87
	-

	13.68
	1.64
	-

	14.40
	1.42
	-

	15.12
	1.20
	-

	15.84
	1.00
	-

	16.56
	
	-

	17.28
	
	-

	18.00
	
	-

	18.72
	
	-

	19.44
	
	-

	20.16
	
	-

	20.88
	
	-

	21.60
	
	-

	22.32
	
	-


MPRWT is defined with inner/outer RB allocation for different channel bandwidth. Inner/outer RB allocation is specified as the RB allocation placement within channel bandwidth, when LCRB>Ceil(NRB/2), only outer RB allocation exists, when LCRB≤Ceil(NRB/2),inner or outer allocation depends on the RBstart position. So we can get:
MPR=max(MPRnarrow, MPRWT)

· When LCRB>Ceil(NRB/2), 
· MPR=MPRnarrow if the BWalloc_RB is less than or equal to 10.8MHz as in above table, otherwise MPR=MPRWT
· When LCRB≤Ceil(NRB/2), 

· for inner RB allocation, MPR=MPRnarrow if the BWalloc_RB is less than or equal to 22.32MHz as in above table, otherwise MPR=MPRWT
· for outer RB allocation, MPR=MPRnarrow if the BWalloc_RB is less than or equal to 10.8MHz as in above table, otherwise MPR=MPRWT
Assume channel bandwidth=50MHz, data SCS=60kHz, NRB=66RB, modulation order=QPSK, waveform is DFT-s-OFDM, we can compare the final MPR value with our proposal and the current spec:
· When LCRB>Ceil(NRB/2)=33RB

Proposed MPR=MPR in the current spec=6.5dB
· When LCRB≤Ceil(NRB/2)=33RB with outer RB allocation
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· When LCRB≤Ceil(NRB/2)=33RB with inner RB allocation
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Proposal 1: MPR for power class1 UE should be specified as:

MPR = max(MPRWT, MPRnarrow)

Where,

 
MPRnarrow = 16-10*log10(BWalloc,RB) dB, where BWalloc,RB is the bandwidth of the RB allocation size.

MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.1-1. 
Table 6.2.2.1-1 MPRWT for power class 1

	Modulation
	MPRWT (dB)

	
	Outer RB allocations, 50M, 100M, 200M, 400M
	Inner RB allocations, ≤ 200M
	Inner RB allocations, 400M

	DFT-s-OFDM PI/2 BPSK
	≤ [5.5]
	≤ [2.5]
	≤ 3.0

	DFT-s-OFDM QPSK
	≤ [6.5]
	≤ [3.0]
	≤ 3.5

	DFT-s-OFDM 16 QAM
	≤ [6.5]
	≤ [4.0]
	≤ 4.5

	DFT-s-OFDM 64 QAM
	≤ [6.5]
	≤ [4.5]
	≤ 6.5

	CP-OFDM QPSK
	≤ [6.5]
	≤ [4.5]
	≤ 5.0

	CP-OFDM 16 QAM
	≤ [6.5]
	≤ [5.5]
	≤ 6.5

	CP-OFDM 64 QAM
	≤ [7.5]
	≤ [7.5]
	≤ 9 


2.2 MPR for PC3
Spurious emission issue on MPR for PC3 should also be considered, the max TRP for PC1 UE is 35dBm while max TRP for PC3 UE is 23dBm, the difference is 12dB. Since spurious emission requirement is defined as TRP value, MPR for narrow RB allocation should follow the TRP difference between PC1 and PC3. As discussed in section2.1, 14.43dB MPR is for 1RB allocation for PC1, so we propose 2.5dB MPR for 1 and 2 RB allocation for PC3. 

Proposal 2: MPR for power class 3 UE should be specified as:
MPR = max(MPRWT, MPRnarrow)

Where,

 
MPRnarrow = 2.5 dB, when the aggregated bandwidth is less than or equal to 1.44MHz. 

MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1.

Table 6.2.2.3-1 MPRWT for power class 3
	
	
	Channel Bandwidth / MPRWT

	
	
	50 / 100 / 200 MHz
	400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	1.5
	3.0

	
	QPSK
	1.5
	3.0

	
	16QAM
	3
	4.5

	
	64QAM
	5
	6.5

	CP-OFDM
	QPSK
	3.5
	5.0

	
	16QAM
	5
	6.5

	
	64QAM
	7.5
	9.0


3 Conclusion
Proposal 1: MPR for power class1 UE should be specified as:

MPR = max(MPRWT, MPRnarrow)

Where,

 
MPRnarrow = 13-10*log10(BWalloc,RB) dB, where BWalloc,RB is the bandwidth of the RB allocation size.

MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.1-1. 
Proposal 2: MPR for power class 3 UE should be specified as:
MPR = max(MPRWT, MPRnarrow)

Where,

 
MPRnarrow = 2.5 dB, when the aggregated bandwidth is less than or equal to 1.44MHz. 

MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1.
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