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Introduction
We would like to clarify and generalize PC3 CA MPR and PC1 CA MPR.
Discussion
In Busan[1], we had late contribution that generalized PC3 CA MPR. We could like to extend that work to the current agreement and CA MPR table shown in [2] and generalize CA FR2 MPR for both Power class 1 and Power class 3. Currently, the MPR table is only for aggregated BW <=400M for only Power Class3.
To generalize, we would like to review some observations when the CA cumulative aggregated BW increases
· MPR for DFT-s-OFDM increases per number of CC’s due to increasing PAPR
· MPR increases due to large BW for all waveforms due to RF droop effects and PA memory effects.
Based on these 2 items, we showed the following:

Where:



Figure 1: MPR delta due to large BW


Figure 1 shows that how the MPR can increase when having a 100MCC or a 400M CC. The MPR delta is more significant when a 100M CC is used as opposed to a 400M CC.
Table 1: as a function of Waveform and Modulation Order
	Wave-type
	Mod
	dB [3]
	, dB

	
	
	50MHz
	100MHz
	200MHz
	400MHz
	1
	2
	3
	4
	5
	6
	7
	8

	DFT-s-OFDM
	BPSK
	1.5
	1.5
	1.5
	3
	0
	1
	1.5
	1.5
	2
	2.5
	2.5
	3

	
	QPSK
	1.5
	1.5
	1.5
	3
	0
	1
	1.5
	1.5
	2
	2.5
	2.5
	3

	
	16QAM
	2.5
	2.5
	2.5
	4
	0
	1
	1.5
	1.5
	2
	2.5
	2.5
	3

	
	64QAM
	4.5
	4.5
	4.5
	6
	0
	1
	1.5
	1.5
	2
	2.5
	2.5
	3

	CP-OFDM
	QPSK
	3.5
	3.5
	3.5
	5
	0
	0
	0
	0
	0
	0
	0
	0

	
	16QAM
	4.5
	4.5
	4.5
	6
	0
	0
	0
	0
	0
	0
	0
	0

	
	64QAM
	7
	7
	7
	8.5
	0
	0
	0
	0
	0
	0
	0
	0



Table 1 shows simulations and measurements of how the MPR increases when the number of CC’s increase for DFT-s-OFDM.
As a result of figure 1 and Table 1, we would like to propose the CA MPR in Table 2. The first column in the table has already been agreed. We are adding 2nd and 3rd columns as highlighted.
The following notes apply to CA FR2 MPR:
· The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. 
· In CA operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth configurations. 
· The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs. 
· The requirements of this section also apply to UEs configured for single CC operation with different channel bandwidths in UL and DL.
· When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
Power Class 3
Proposal 1: For Power Class 3, use the MPR values in Table 2 

Table 2: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Aggregated bandwidth configuration

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

	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
	9.2

	
	64 QAM
	  8.5
	10.7
	11.2

	CP-OFDM
	QPSK
	 5.0
	7.2
	7.7

	
	16 QAM
	  6.0
	8.2
	8.7

	
	64 QAM
	  8.5
	10.7
	11.2



From [3], For non-contiguous RB allocations, the following rule for MPR applies:
MPRNC_CA = max(MPRC_CA, -10*A + 11.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of simultaneously transmitted UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth

Power Class 1
We note that for Power Class 1, the PA will be biased higher to meet EVM requirements. However, the SEM mask will remain at the same level as Power class 3, so for < 400MHz, we expect the MPR values to be dominated by SEM more so than EVM [4]. But, as the bandwidth increases, the EVM will dominate as in Power Class 3. So, the same delta over aggregated BW should apply for Power Class 1 as it did in Power Class 3.
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Proposal 2: For Power Class 1, use the MPR values in Table 3
Table 3: Maximum power reduction (MPRWT_C_CA) for UE power class 1
	Waveform Type
	Cumulative aggregated channel bandwidth 

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	7.7
	8.2

	
	QPSK
	≤ 6.5
	8.7
	9.7

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 6.5
	10.7
	11.2

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	8.7

	
	16 QAM
	≤ 6.5
	8.7
	8.7

	
	64 QAM
	≤ 7.5
	10.7
	11.2



From [3], For non-contiguous RB allocations, the following rule for MPR applies:
MPRNC_CA = max(MPRC_CA, -10*A + 11.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of simultaneously transmitted UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth


Conclusion
Proposal 1:  For Power Class 3 use MPR values in Table 2
Proposal 2:  For Power Class 1 use MPR values in Table 3
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MPR delta due to large BW

100M CC	800	700	650	600	500	450	300	150	1.5	1.3125	1.21875	1.125	0.9375	0.84375	0.5625	0.28125	200M CC	800	750	450	500	600	0.75	0.703125	0.421875	0.46875	0.5625	400M CC	450	500	600	800	0.2109375	0.234375	0.28125	0.375	Measured 100M CC	100	800	0	1.25	Measured 200M CC	200	800	0.15	0.56000000000000005	Measured 400M CC	400	800	0.25	0.36	Agg_BW
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