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Introduction
In a previous contribution [1], we identified an opportunity to improve FR2 network performance by decreasing UE MPR for certain select CA conditions. In this contribution, we continue to pursue that goal. We also propose an upgrade to the MPR values that apply to PC3 when configured for 400MHz channels.
Discussion
There are two components to this contribution: the first is identifying CA cases where single CC MPR can apply, and the other is to ‘upgrade’ MPR for 400M cumulative aggregated BW for PC3.
Justification for single CC MPR for CA cases
Typically, a CA waveform with multiple active UL CCs has higher PAPR than that of any one of its constituent UL CCs. This characteristic causes the PA to take larger back-offs for CA waveforms, compared to those in single CC operation, to remain emissions compliant. In the special case where only active CC is present in CA configuration, it is a trivial to note that the UL waveform’s PAPR is equivalent to that of the single CC (non CA) case. From the PA’s perspective (the dominant determining factor in MPR), the CA allocation contained inside a single CC is indistinguishable from a similar allocation in a larger single channel. In this special case we believe that single CC MPR can apply. This equivalence is of importance for the single CC cases that enjoy 0dB MPR, because it allows CA cases to also have a 0dB MPR case. We now turn our attention to these 0dB MPR cases, with a graphic treatment.
In figure 2.1-1, we show a single CC, and a companion CA case that comprises 4 symmetric CCs (UL=DL), with the same cumulative aggregated BW (CABW) as the BW of the single CC. In the top figure, we show the 0dB region in relation to the channel BW for a single CC. We also show several example CA allocations that are contiguous and wholly contained in a CC (no gaps).
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Figure 2.1-1: Allowable 0dB allocations for example CA
Any of the orange example contiguous allocations are also wholly contained inside the dotted blue lines which mark the extents of the 0dB region for single CC case. Had any of these allocations been part of the single larger channel bandwidth, they would have qualified for 0dB operation. It follows then, that these waveforms in a CA configuration, by extension, would also qualify for 0dB MPR operation. 
We propose that PC1 and PC3 be allowed to use single CC MPR under the special CA conditions listed above, by dint of a note in the CA MPR table. Our view is that other power classes can be included for this treatment if there is operator demand.
PC3 400MHz case
Some operators are keen to maximize system performance for spectrum up to 400MHz wide. Unfortunately, for CA cases, the MPR table delineates between CABW of < 400M and >=400M respectively. The MPR for CABW of 400M gets markedly worse (by 2.2dB) than MPR for <400MHz. Now, the expectation is that MPR for contiguous CA allocations will track MPR of single CC OFDM waveforms. The PC3 MPRs for single CC OFDM waveforms are partially replicated from the standard in table 2.2-1:
	
	
	MPRWT, BWchannel = 400 MHz

	
	
	  RBstart ≥ Ceil(1/4 NRB)  AND 
RBend ≤ Ceil(3/4 NRB) 
AND 
LCRB≤Ceil(1/4 NRB)
	RBstart  <  Ceil(1/4 NRB) OR
RBend  >  Ceil(3/4 NRB) OR 
LCRB>Ceil(1/4 NRB) 

	DFT-s-OFDM
	Pi/2 BPSK
	
	

	
	QPSK
	
	

	
	16QAM
	
	

	
	64QAM
	
	

	CP-OFDM
	QPSK
	≤ 5.0
	

	
	16QAM
	≤ 6.5
	

	
	64QAM
	≤ 9.0
	


Table 2.2-1: PC3 MPR table for 400MHz single CC
These values agree well with the CA MPRs in the first column. In the PC3 table, the MPRs are applicable to 400M also. In the CA section however, the MPRs above are only applicable to CABW < 400MHz, which we think is an error that has crept into the standard.
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	>=400 MHz and < 800 MHz
	>= 800 MHz and <= 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	 ≤ 5.0
	≤ 7.7
	≤ [8.2]

	
	QPSK
	  ≤ 5.0
	≤ 7.7
	≤ [8.2]

	
	16 QAM
	  ≤ 6.5
	≤ 8.7
	≤ [9.3]

	
	64 QAM
	  ≤ 9.0
	≤ 10.7
	≤ [11.2]

	CP-OFDM
	QPSK
	 ≤ 5.0
	≤ 7.5
	≤ [8.0]

	
	16 QAM
	  ≤ 6.5
	≤ 8.7
	≤ [9.2]

	
	64 QAM
	  ≤ 9.0
	≤ 10.7
	≤ [11.2]


[bookmark: _GoBack]Table 2.2-2: PC3 CA MPR table

We hence propose to rectify this error by including 400M cases in the first column of the CA MPR table. While we do not preclude other power classes from enjoying this change, we propose to limit it to PC3 to limit disruption, while recognizing operator demand.
Visualizing the changes
Below is the PC3 MPR table with the proposals in this contribution incorporated, as example.
	
	Cumulative aggregated bandwidth configuration

	
	<= 400 MHz
	>400 MHz and < 800 MHz
	>= 800 MHz and <= 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	 5.01
	7.7
	[8.2]

	
	QPSK
	  5.01
	7.7
	[8.2]

	
	16 QAM
	  6,5
	8.7
	[9.3]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	CP-OFDM
	QPSK
	 5.0
	7.5
	[8.0]

	
	16 QAM
	  6.5
	8.7
	[9.2]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	[bookmark: _Hlk4478687]NOTE 1: For a contiguous RB allocation in a single CC of the CA configuration, the single CC MPR of sub-section 6.2.2.3 applies. The cumulative aggregated bandwidth shall be used as BWchannel in Tables 6.2.2.3-1 and 6.2.2.3-2. The applicable column in Tables 6.2.2.3-1 and 6.2.2.3-2 shall be determined based on the transmission bandwidth of the CA allocation in relation to the allocation regions defined in the tables.





Conclusion
[bookmark: _Hlk525651684]We propose a two-fold improvement to the FR2 network by optimizing MPRs for CA cases. We first identified certain CA allocations that appear like single CC allocations to the PA, and hence can qualify for single CC MPR. We then recognized an error in PC3 CA MPR tables pertaining to 400M cases, and propose a change to reverse it. This change has the effect of reducing MPR for 400M CA cases
The proposed changes are captured in a companion CR [3]
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