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1	Introduction
There have been proposals in RAN4 for MPR for PC2 with dual 23 dBm Tx, including a CR from RAN#98e [1]. The MPR seems to be quite different from the MPR for PC1.5, so we thought it would be useful to compare the two and see if there was a difference in assumptions that may be leading to different MPR, and if the same assumptions could help reduce PC1.5 MPR.
2	Discussion
[bookmark: _Hlk40391733][bookmark: _Hlk47712237]The MPR proposed for PC2 with Tx diversity looks much better than the MPR for PC1.5, so we thought it would help to do a comparison. First we took a look at the difference in MPR between PC3 and PC2. We took the PC2 MPR and subtracted the PC3 MPR and came up with the deltas in Table 1. As you can see, the MPR is nearly identical except for edge allocations for QPSK and 64 QAM. 
[bookmark: _Ref68200577][bookmark: _Ref68200568]Table 1PC2 MPR - PC3 MPR
	Modulation
	1TxPC2-PC3 ΔMPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	-0.01
	-0.71
	-0.21

	
	QPSK
	2.5
	0
	0

	
	16 QAM
	1.5
	0
	0

	
	64 QAM
	1
	0
	0

	
	256 QAM
	0
	0
	0

	CP-OFDM 
	QPSK
	0.5
	0
	0

	
	16 QAM
	0.5
	0
	0

	
	64 QAM
	0
	0
	0

	
	256 QAM
	0
	0
	0



Next we looked at the 2 Tx PC2 MPR and subtracted the PC3 MPR. The results can be found in Table 2. As can be seen in the table, there is 0 to 3 dB more MPR for edge allocations, but except for 64 QAM CP-OFDM, there is the same MPR for outer and inner allocations. That means there is no additional back-off is required when you put two 23 dBm PAs together for outer and inner allocations.  

[bookmark: _Ref68200738]Table 2 2tx PC2 MPR - PC3 MPR
	Modulation
	2TxPC2-PC3 ΔMPR (dB MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	-0.01
	-0.71
	-0.21

	
	QPSK
	3
	0
	0

	
	16 QAM
	2
	0
	0

	
	64 QAM
	1.5
	0
	0

	
	256 QAM
	0
	0
	0

	CP-OFDM
	QPSK
	1
	0
	0

	
	16 QAM
	1
	0
	0

	
	64 QAM
	0.5
	0.5
	0.5

	
	256 QAM
	0
	0
	0



Next, we look at the difference between PC1.5 and PC2. The PC1.5 MPR minus the PC2 MPR can be found in Table 3. The MPR for edge and outer allocations fpr PC1.5 are all 3 dB greater than the edge and outer allocations for PC2. So in all of these cases, two PC2 PAs will output no more power than one PC2 PA if the maximum MPR is taken. For Inner allocations, except for 256 QAM the PC1.5 MPR is 1.5 dB greater than the PC2 MPR, so two PC2 PAs will output 1.5 dB more power than a single PC2 PA for inner allocations when maximum MPR is taken
[bookmark: _Ref68201233]Table 3PC1.5 MPR - PC2 MPR
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	3
	3
	1.5

	
	QPSK
	3
	3
	1.5

	
	16 QAM
	3
	3
	1.5

	
	64 QAM
	3
	3
	1.5

	
	256 QAM
	3
	3
	3

	CP-OFDM 
	QPSK
	3
	3
	1.5

	
	16 QAM
	3
	3
	1.5

	
	64 QAM
	3
	3
	1.5

	
	256 QAM
	3
	3
	3



Given these results, it is curious to see that for 2 Tx PC2 two PC3 PAs can get 3 dB more power than a single PC3 PA when maximum MPR is taken for inner and outer allocations. But for PC1.5, two PC2 PAs get no more power than one PC2 PA for Edge and outer allocations, and for inner allocations two PC2 PAs only get 1.5 dB more MPR than one PC2 PA. This leads to a few questions:
1) [bookmark: _Hlk68202422]How were the MPR values for Dual Tx PC2 MPR determined? Were simulations or measurements used?
2) What assumptions were made for dual Tx PC2 MPR in terms of antenna isolation, post PA loss, etc,? 
[bookmark: _Hlk68202623]Proposal 1: Ask the dual Tx CR authors the following:
1) How were the MPR values for Dual Tx PC2 MPR determined? Were simulations or measurements used?
2) What assumptions were made for dual Tx PC2 MPR in terms of antenna isolation, post PA loss, etc,? 

Proposal 2: If assumptions are different for Dual Tx PC2 MPR compared to PC1.5 MPR, consider using similar assumptions to see if improved MPR for PC1.5 can be found. 
3	Conclusions
Proposal 1: Ask the dual Tx CR authors the following:
1) How were the MPR values for Dual Tx PC2 MPR determined? Were simulations or measurements used?
2) What assumptions were made for dual Tx PC2 MPR in terms of antenna isolation, post PA loss, etc,? 

Proposal 2: If assumptions are different for Dual Tx PC2 MPR compared to PC1.5 MPR, consider using similar assumptions to see if improved MPR for PC1.5 can be found. 
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