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1 Introduction
A new WI [1] was approved during RAN#85 meeting, aiming to add wider channel bandwidth in band n28. Referring to the WF [2], RAN4 need to specify MPR requirements for 30MHz in band n28. In this paper, we would like to discuss the MPR requirements and propose initial MPR simulation results for UL 30MHz channel bandwidth in band n28.

2 Discussion
Based on the WF [2], the MPR simulation assumptions are listed below.

· PA calibrated to deliver -30dBc ACLR for a fully allocated QPSK DFT-S-OFDM waveform at 1 dB MPR,
· -28 dBc image and carrier rejection,
· 30 MHz channel bandwidth located at the lowermost channel (703~733) (Center frequency is 718 MHz.)
· CIM3: 60 dBc
We have simulated the DFT-S-OFDM and CP-OFDM separately. The MPR simulation results are captured in the Annex. Based on the initial MPR simulation results, the MPR requirements in the current spec can be met for UL 30MHz channel bandwidth in band n28. But considering the Rx REFSENS degradation, different implementations and the measurement which hasn’t been completed yet, we propose to add X dB margin to relax the MPR requirements for band n28 30MHz at this stage. So we propose the MPR requirements below in the current spec for UL 30MHz channel bandwidth in band n28. 
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE power class 2 and 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-1a for channel bandwidths ≤ 100 MHz. 
Table 6.2.2-1a The allowed maximum power reduction (MPR)
	channel bandwidth Conditions
	Power class
	The allowed maximum power reduction (MPR)

	Relative channel bandwidth ≤ 4 % for TDD bands and ≤ 3% for FDD bands
	Power class 3
	Table 6.2.2-1

	Band n28 30MHz
	Power class 3
	Table 6.2.2-1 + X dB

	Relative channel bandwidth ≤ 4 % for TDD bands and ≤ 3% for FDD bands
	Power class 2
	Table 6.2.2-2




Where relative channel bandwith = 2*BWChannel / (FUL_low + FUL_high) 

The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation.

Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52
	≤ 0.52
	02

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM 
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	NOTE 1:
Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm.

NOTE 2:
Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79 with Pi/2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. 


Table 6.2.2-2 Maximum power reduction (MPR) for power class 2

	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 


	Pi/2 BPSK
	≤ 3.5
	≤ 0.5
	0

	
	QPSK
	≤ 3.5
	≤ 1
	0

	
	16 QAM
	≤ 3.5
	≤ 2
	≤ 1

	
	64 QAM
	≤ 3.5
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM 

	QPSK
	≤ 3.5
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5


Proposal 1: The MPR requirements in the current spec can be proposed with X dB margin in table 6.2.2-1a for UL 30MHz channel bandwidth in band n28.
3 Conclusion
Proposal 1: The MPR requirements in the current spec can be proposed with X dB margin in table 6.2.2-1a for UL 30MHz channel bandwidth in band n28.
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Annex (MPR simulation results)

n28 30MHz DFT-S-OFDM QPSK
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n28 30MHz DFT-S-OFDM 16QAM
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n28 30MHz CP-OFDM QPSK
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n28 30MHz CP-OFDM 16QAM
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