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1. Introduction
This paper provides MPR for 3UL CA with an EVM limit of 1.85% per CC according to the agreed simulation assumptions [1]. EVM is measured for each CC and the MPR is decided based on the worst case EVM among all of the CCs.  

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


2. Discussion
3. The PAs chosen for measuring MPR for 3CC 256 QAM were the ones that passed the spec for 2CC 256 QAM which were shown in [2].
4. Since simulations were not a good representative of the real measurements for EVM based MPR for 256 QAM as shown in [3], this paper presents MPR needed for 3CC 256 QAM based on measurements.
5. Four PAs were used for these measurements among which one of them was discarded based on double crossing. In Tables 1 and Table 2 below PA1 and PA4 are B41PAs while PA3 is a B42 PA. The measurements were done for two frequencies in each of B41 and B42 bands. For B41 mid: 2550MHz and high: 2660MHz were chosen for measurements. And for B42 mid: 3500MHz and high: 3770MHz were chosen for measurements. 
6. Table 1: MPR for 3CC 256 QAM. PA1 and PA4 were measured at 2550 MHz and
7. PA3 was measured at 3500 MHz
	Case
	CC1
	CC2
	CC3
	MPR @Mid band freq.

	#
	RBstart
	Lcrb
	RBstart
	Lcrb
	RBstart
	Lcrb
	PA1
	PA3
	PA4
	Average

	1
	0
	100
	0
	100
	0
	100
	4.3
	4.3
	5.2
	4.6

	2
	10
	90
	0
	100
	0
	90
	4.4
	4.4
	5.4
	4.7

	3
	20
	80
	0
	100
	0
	80
	4.3
	4.3
	5.4
	4.7

	4
	40
	60
	0
	100
	0
	60
	4.3
	4.3
	5.2
	4.6

	5
	50
	50
	0
	100
	0
	50
	4.2
	4.2
	5.1
	4.5

	6
	60
	40
	0
	100
	0
	40
	4.2
	4.2
	5.1
	4.5

	7
	70
	30
	0
	100
	0
	30
	4.1
	4.1
	5
	4.4

	8
	80
	20
	0
	100
	0
	20
	4
	4
	4.9
	4.3

	9
	90
	10
	0
	100
	0
	10
	3.8
	3.8
	4.5
	4.0

	10
	95
	5
	0
	100
	0
	5
	3.5
	3.8
	4.3
	3.9

	11
	99
	1
	0
	100
	0
	1
	3.4
	3.6
	4.1
	3.7


8.  Observation 1: Based on the data in Tables 1 and 2, MPR required varied for every PA based on frequency of operation. PA1 and PA4 showed about 2 dB variation in MPR required from mid to high frequency. 
Observation 2: PA4 requires a higher back off than the other two PAs even at mid frequency. 
In this contribution, the average of MPRs required by each of the three PAs is taken for mid and high edges of the frequency and the worst value of these averages is used to define the spec for MPR for 3CC contiguous carriers with 256 QAM modulation. 
Table 2: MPR for 3CC 256 QAM. PA1 and PA4 were measured at 2660 MHz and

PA3 was measured at 3770 MHz
	Case
	CC1
	CC2
	CC3
	MPR @High band edge freq.

	#
	RBstart
	Lcrb
	RBstart
	Lcrb
	RBstart
	Lcrb
	PA1
	PA3
	PA4
	Average

	1
	0
	100
	0
	100
	0
	100
	6.5
	4.9
	7.3
	6.2

	2
	10
	90
	0
	100
	0
	90
	6.6
	4.8
	7.7
	6.4

	3
	20
	80
	0
	100
	0
	80
	6.6
	4.6
	7.7
	6.3

	4
	40
	60
	0
	100
	0
	60
	6.2
	4.5
	7.5
	6.1

	5
	50
	50
	0
	100
	0
	50
	6.2
	4.4
	7.3
	6.0

	6
	60
	40
	0
	100
	0
	40
	6
	4.4
	7
	5.8

	7
	70
	30
	0
	100
	0
	30
	5.9
	4.4
	6.7
	5.7

	8
	80
	20
	0
	100
	0
	20
	5.9
	4.3
	6.3
	5.5

	9
	90
	10
	0
	100
	0
	10
	5.4
	4.3
	5.7
	5.1

	10
	95
	5
	0
	100
	0
	5
	5.4
	4
	5.2
	4.9

	11
	99
	1
	0
	100
	0
	1
	5.2
	4
	4.7
	4.6


9. Proposal 1: MPR for 3CC 256 QAM contiguous allocation should be 6.5 dB if the allocations are spread out over 3CC. 







10. Conclusion
In this contribution, PA measured data for 256 QAM, 3CC contiguous allocations is presented. MPR was determined based on EVM spec of 1.85% for each CC. Four PAs were used for the measurements. Among these, PA2 was excluded and the remaining three were used to determine MPR. 
Proposal 1: MPR for 3CC 256 QAM contiguous allocation should be 6.5 dB if the allocations are spread out over 3CC. 
MPR for discontinuous allocations for 3CC 256 QAM has not been studied yet. 


	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


11. References

[1] R4-166954, “WF on MPR\AMPR simulation assumptions for UL 256QAM”, Huawei, Hisilicon, 3GPP TSG-RAN WG4 Meeting 80, Gothenburg, Sweden, 22 – 26 Aug, 2016
[2] R4-1609646, “UL 256 QAM 2CC MPR”, Qualcomm Incorporated. 3GPP TSG-RAN WG4 Meeting #81, Reno, Nevada, USA, 14 - 18 November 2016
[3] R4-1609645, “PA simulations vs. Measurement for EVM”, 3GPP TSG-RAN WG4 Meeting #81, Reno, Nevada, USA, 14 - 18 November 2016
 
1
1

