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Introduction
The FR2 CA MPR tables in TS38.101-2 v15.6 contain anomalies due to multiple disjoint efforts to reach consensus prior to close of rel. 15. In this contribution, we propose to iron out these anomalies.
Discussion
Both, PC1 and PC2/3/4 CA MPR tables in TS38.101-2 v15.6 contain anomalies. Anomalous entries are judged based on a few simple high-level observations: 
· PAPR of multiple CC CP-OFDM is comparable to that of single CC CP-OFDM [1]
· PAPR of multiple CC DFT-s waveforms in CA mode approaches that of CP-OFDM [1]. Ergo:
· DFT-s waveforms should not need more MPR than CP-OFDM waveforms
· MPR should be relatively insensitive to modulation type 
· PC2/3/4, on account of lower TRP and lower max PSD, must have less MPR than PC1
· CA MPR must not be smaller than single CC MPR
The sections from the CA MPR tables that contain anomalous entries are reproduced below in table 2.0-1
	Waveform Type
	Cumulative aggregated channel bandwidth ≥ 800 MHz and ≤ 1400 MHz

	
	PC1
	PC2/3/4

	DFT-s-OFDM
	Pi/2 BPSK
	
	

	
	QPSK
	[9.7]
	≤ [8.2]

	
	16 QAM
	[9.2]
	≤ [9.3]

	
	64 QAM
	
	

	CP-OFDM
	QPSK
	[8.7]
	≤ [8.0]

	
	16 QAM
	[8.7]
	≤ [9.2]

	
	64 QAM
	
	


Table 2.0-1: Excerpts from CA MPR tables in TS38.101-2 v15.6 with anomalous entries
We elaborate on the anomalies below:
· PC1 
· MPR for DFT-s waveforms exceeds that of CP-OFDM
· MPR for DFT-s-QPSK exceeds that of DFT-s-16QAM
· PC3
· MPR for DFT-s-16QAM exceeds that of CP-OFDM-16QAM
· MPR for CP-OFDM-16QAM for PC3 exceeds that of PC1
· Not shown in table 2.0-1, MPR for DFT-s-QPSK exceeds that of CP-OFDM QPSK for CABW between 400 and 799.99MHz (7.7 vs 7.5 dB)

A proposal to change the values to remove the anomalies is below in table 2.0-2. Some of the MPR increases are to ensure monotonicity inside the PC1 and PC3 CAMPR tables. The proposal aims to limit overall movement of MPR.
	Waveform Type
	Cumulative aggregated channel bandwidth ≥ 800 MHz and ≤ 1400 MHz

	
	PC1
	PC2/3/4

	DFT-s-OFDM
	Pi/2 BPSK
	
	

	
	QPSK
	[9.7] 9.2
	≤ [8.2]

	
	16 QAM
	[9.2] 
	≤ [9.3] 9.2

	
	64 QAM
	
	

	CP-OFDM
	QPSK
	[8.7] 9.2
	≤ [8.0] 8.2

	
	16 QAM
	[8.7] 9.2
	≤ [9.2] 

	
	64 QAM
	
	


Table 2.0-2: Proposal to treat anomalous entries in CA MPR tables in TS38.101-2 v15.6 
Visualizing PC1 CA MPR table changes
Table 2.1-1 captures the proposed changes in context of the existing PC1 table for easy visualization
(Table 6.2A.2.2-1: Maximum power reduction (MPRWT_C_CA) for UE power class 1)
	Waveform Type
	Cumulative aggregated channel bandwidth 

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.51
	7.71
	[8.2]

	
	QPSK
	≤ 6.51
	8.71
	[9.7] 9.2

	
	16 QAM
	≤ 6.5
	8.7
	[9.2]

	
	64 QAM
	≤ 9.0
	10.7
	[11.2]

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	[8.7] 9.2

	
	16 QAM
	≤ 6.5
	8.7
	[8.7] 9.2

	
	64 QAM
	≤ 9.0
	10.7
	[11.2]

	NOTE 1:	The following condition applies only when the cumulative aggregated BW of the CA configuration  400MHz. For a contiguous RB allocation in a single CC of the CA configuration, the single CC MPR of subclause 6.2.2.1 applies. The cumulative aggregated bandwidth shall be used as BWchannel in Tables 6.2.2.1-1 and 6.2.2.1-2. The applicable column in Tables 6.2.2.1-1 and 6.2.2.1-2 shall be determined based on the transmission bandwidth of the CA allocation in relation to the allocation regions defined in the tables.


Table 2.1-1: Proposed PC1 CA MPR table in TS38.101-2
Proposal 1: PC1 CA MPR table entries shall be changed per highlighted changes in table 2.1-1
Visualizing PC2/3/4 CA MPR table changes
Table 2.2-1 captures the proposed changes in context of the existing PC3 table for easy visualization. Recall that MPRs for PC2 and PC4 are based on PC3 MPRs, so a treatment of PC3 covers PC2 and PC4.
(Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3)
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2] 

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3] 9.2

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5 7.7
	≤ [8.0] 8.2

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]

	NOTE 1:	The following condition applies only when the cumulative aggregated BW of the CA configuration ≤ 400 MHz. For a contiguous RB allocation in a single CC of the CA configuration, the single CC MPR of subclause 6.2.2.1 applies. The cumulative aggregated bandwidth shall be used as BWchannel in Tables 6.2.2.1-1 and 6.2.2.1-2. The applicable column in Tables 6.2.2.1-1 and 6.2.2.1-2 shall be determined based on the transmission bandwidth of the CA allocation in relation to the allocation regions defined in the tables.


Table 2.2-1: Proposed PC3 CA MPR table in TS38.101-2
Proposal 2: PC3 CA MPR table entries shall be changed per highlighted changes in table 2.2-1

Conclusion
We identified some anomalies in the FR2 CA MPR tables and propose minor adjustments to remove them.
Proposal 1: PC1 CA MPR table entries shall be changed per highlighted changes in table 2.1-1
Proposal 2: PC3 CA MPR table entries shall be changed per highlighted changes in table 2.2-1
The changes are captured in a CR [2]
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