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1. Introduction
[bookmark: OLE_LINK13]In RAN4#108, several open issues were identified in addition to some progress on MPR reduction [1]:
	Topic #3: Power Boosting
During both ad-hoc and online discussion diverging opinions were raised whether or not to introduce power boosting for QPSK DFT-s-OFDM. 
Way forward:
-	RAN4 shall consider defining Power Boosting for QPSK DFT-s-OFDM within Rel-18 timeframe
		-	Applicable power-class(es) is FFS
		-	RAN4 shall consider requirements for QPSK Power Boosting for:
					-	Spectrum Flatness 
					-	ACLR
Topic #4: Introduction of MPR reduction to the specification
During the meeting different approaches for enabling MPR reduction via the specification were presented. 
Way forward:
	-	Companies are encouraged to bring proposals in showing needed changes to the specification for the next meeting.



In this contribution, we continue discussion on these open issues and make corresponding proposals.
2. Discussion
2.1 Power boosting for QPSK  
When an improved MPR is supported by a UE, one of the main considerations for enabling power boosting for QPSK is zero MPR in inner RB allocation regions under the current specs in TS 38.101-1 as seen below:
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

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.52
	 02
	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

	[bookmark: _Hlk525291220]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



Technically it is correct that for these RB allocation regions with zero MPR, the potential benefits of MPR reduction cannot be harvested without power boosting, however, it is not justified to have a 3dB power boosting like practice before since the observed MPR reduction is usually less than 3dB [2]. 
And for QPSK outer RB allocation, MPR is not zero but a small value (<= 1dB), and if the potential improvement of MPR is larger than 1dB, then there is still some headroom for power boosting. Similarly, it does not mean that a 3dB power boosting should be enabled. 
Hence, if power boosting is supported for QPSK + DFt-s-OFDM for both inner and outer RB allocations, then the maximum allowed power boosted should be at the most of the MPR reduction, not 3dB.
[bookmark: OLE_LINK1]Proposal 1: If power boosting is supported for QPSK + DFT-s-OFDM for both inner and outer RB allocations and for both PC3 and PC2, then the maximum allowed power boosted should be at the most of the MPR reduction, not 3dB.
Literally, power boosting is actually some sort of exceptions where the actual power can be higher than nominal power class capability, but at the same time the requirements corresponding to the higher power class are not required. Under Proposal 1, since power boosting is less than 3dB, one reasonable consideration is that with such a power boosting, the requirements corresponding to the nominal power class should not be impacted, e.g., EVM flatness and ACLR should be the same.
Proposal 2: With the power boosting of less than 3dB, the requirements corresponding to the nominal power class should not be impacted, e.g., EVM flatness and ACLR should be the same.
2.2 RAN4 specs changes for MPR reduction  
With MPR reduction introduced in Rel-18, RAN4 specs should be changed accordingly, and the change should be kept as necessary and concise with good readability. With this consideration, the better way of specifying improved MPR reduction in RAN4 specs might be a new separate table, and if power boosting (<3dB) is enabled, then the configured transmission power should also be reflected accordingly, and other parts should remain unchanged.
Proposal 3: For specifying MPR reduction, RAN4 to introduce a separate MRP table, and if power boosting (<3dB) is agreed, then the configured transmission power should be changed accordingly, and other parts should remain unchanged.

3. Conclusion
In this contribution we have the following proposals for MPR reduction for NR coverage enhancement:
Proposal 1: If power boosting is supported for QPSK + DFT-s-OFDM for both inner and outer RB allocations and for both PC3 and PC2, then the maximum allowed power boosted should be at the most of the MPR reduction, not 3dB.
Proposal 2: With the power boosting of less than 3dB, the requirements corresponding to the nominal power class should not be impacted, e.g., EVM flatness and ACLR should be the same.
Proposal 3: For specifying MPR reduction, RAN4 to introduce a separate MRP table, and if power boosting (<3dB) is agreed, then the configured transmission power should be changed accordingly, and other parts should remain unchanged.
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