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1. Introduction
CA_8B WI was revised in RAN#68 it include Class B UL CA. For transmitter relaxations, MPR for Class B UL CA need to be agreed. In RAN4#75 number of TP’s were agreed and Nokia also introduced paper [2] where MPR table was introduced. In addition to MPR, allowed A-MPR for B18 and 19 UE-UE co-existence need to be studied and agreed. This paper presents simulations and measurements for MPR and A-MPR and includes MPR formula suggestion for non-contiguous allocations and A-MPR table for contiguous and formula for non-contiguous RB allocations.
This paper amends contiguous allocation A-MPR table and refines non-contiguous A-MPR formula to already presented paper [6] from RAN4#76. 
2. Discussion
Contiguous RB allocations MPR was simulated for each possible RB allocation and non-contiguous allocations were simulated and measured for few most demanding allocations. 

Contiguous allocations A-MPR was simulated and non-contiguous allocation A-MPR was simulated and measured. Simulation and measurement criteria and results are shown in following sub-sections.   
2.1. MPR 

MPR requirements were simulated against spectrum emission mask limits described in table 1 (also in [5]), ACLR limits for UTRA and E-UTRA in [3] and [4] and spurious emissions according to 36.101.
Table 1 SEM table for class B UL CA

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25RB+50RB

(14.95 MHz)
	50RB+50RB

(19.9 MHz)
	Measurement bandwidth

	± 0-1
	-20
	-21
	30 kHz

	± 1-5
	-10
	-10
	1 MHz

	± 5-14.95
	-13
	-13
	1 MHz

	± 14.95-19.9
	-25
	-13
	1 MHz

	±19.9-19.95
	-25
	-25
	1 MHz

	±19.95-24.9
	 
	-25
	1 MHz


The simulation assumptions were:

Table 2 Simulation parameters

	Parameter
	Value

	Modulation
	QPSK/16QAM

	LO leakage
	-25dBc

	IQ imbalance
	-25dBc

	CIM3
	-60dBc


2.1.1. Simulation results for contiguous allocation MPR

Simulation results of needed MPR for contiguous RB allocations are shown in Figure 1 (QPSK) and 2 (16QAM). The results are aligned with the MPR table proposed in [5]. 
[image: image1.emf](a) (b) (c)


Figure 1 Contiguous allocation MPR for 10+10 (a), 10+5 (b) and 5+10 (c) channel BW combinations, QPSK
[image: image2.emf](a) (b) (c)


Figure 2 Contiguous allocation 10+10 (a) and 10+5 (b) and 5+10 (c) channel BW combinations, 16QAM
2.1.2.  Simulation and measurement results for NC RB allocation for MPR
Non-contiguous MPR simulation and measurement results are shown in Figure 3.
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Figure 3 Non-contiguous RB allocation simulation and measurement results for MPR. Red = proposed spec
The requirement formula for non-contiguous RB allocation MPR is shown below and it is also drawn to the Figure 3.

MA =
10.5 – 17.5A
; 0 ≤ A < 0.2

8.5 – 7.5A 
; 0.2 ≤ A < 0.6

5.5 – 2.5A 
; 0.6 ≤ A ≤ 1

2.2.  A-MPR
A-MPR need to meet B18 and B19 UE-UE coexistence emission limits were simulated and few key RB allocations were measured. The allowed emissions to B18 and B19 are -40 dBm / 1 MHz and valid CA bandwidth configuration is 5 + 10 MHz combination confined within operating frequencies of 900 to 915 MHz. The situation is illustrated in Figure 4.
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Figure 4 Simulated UE-UE co-existence case. B18 and B19 emission limits are -40 dBm / 1 MHz for CC1+CC2.
2.2.1. Contiguous allocation A-MPR simulation and measurement results

The simulation results for contiguous allocation A-MPR are shown in Figure 5. [image: image5.emf]RBStart
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Figure 5 Contiguous allocation A-MPR for UE-UE co-existence. 16QAM
The maximum A-MPR is 9 dB when RB allocations are configured to the lower end of the CC’s.

Measurement results with PA samples from two vendors are shown in Table 3. PA model was taken from Vendor A PA but we found that Vendor B will need more A-MPR to meet UE-UE co-existence limits.
Table 3 A-MPR Measurement results with contiguous RB allocation
	 
	CC1
	CC2
	Vendor A
	Vendor B

	
	
	
	Meas
	Sim
	Meas

	Fc
	BW
	RB start
	Lcrb
	RB start
	Lcrb
	
	
	

	907.5
	5+10
	0
	25
	0
	50
	8.5
	9
	10.5

	
	
	0
	25
	0
	36
	6.4
	6.5
	6.8

	
	
	0
	25
	0
	15
	5.1
	5
	5.2

	
	
	0
	25
	0
	0
	3.5
	3.5
	6

	
	
	0
	12
	0
	0
	5.1
	4.5
	10

	
	
	0
	5
	0
	0
	7.1
	6.5
	10.2

	
	
	0
	1
	0
	0
	7.8
	9
	9.8

	
	
	6
	1
	0
	0
	6
	6
	11.6

	
	
	13
	12
	0
	8
	0.7
	0
	0.5

	
	
	0
	0
	10
	40
	1.6
	1.5
	1.7

	
	
	0
	0
	0
	50
	2.5
	2.5
	1.7

	
	
	17
	8
	0
	50
	5
	4.5
	3.3

	
	
	5
	20
	0
	50
	6.2
	6.5
	8

	
	
	13
	12
	0
	40
	5.1
	5
	3.6


Considering both simulations and measurements, we can construct an A-MPR table for contiguous allocations.

Table 4 A-MPR table for co-existence

	CA_8B (CA_NS_xx)
	RB start
	LCRB
	RB start + LCRB
	AMPR

	25 RB / 50 RB
	0 – 8
	≤ 18 or > 66
	N/A
	≤ 11

	
	0 – 24
	> 18 and ≤ 31
	N/A
	≤ 6

	
	0 – 61
	> 31 and ≤ 66
	N/A
	≤ 8

	
	25 – 67
	≤ 40
	≥ 65
	≤ 3

	
	68 – 74
	> 0 
	N/A
	≤ 5


The allowed A-MPR according to Table 4 is plotted in Figure 6. 
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Figure 6 Allowed A-MPR for contiguous RB allocations
2.2.2. Non-contiguous A-MPR simulation and measurement results

Non-contiguous RB allocations were simulated and measured. The simulation model was from the same 3rd party PA than was used in measurements. We have found that while the model work reasonably well for contiguous allocations, the measured performance in non-contiguous allocation is worse than the simulation predicts. Both simulation and measurement results are shown in Figure 7.
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Figure 7 A-MPR for non-contiguous RB allocation to meet UE-UE co-existence requirements.

 Figure 7 also shows our specification suggestion for non-contiguous RB allocations for A-MPR, the formula is below.
MA= -14 A + 22.2 ; 0 ≤ A < 0.40
-19.5 A + 24.3 ;  0.40 ≤ A < 0.70
-5.5 A + 14.5 ;  0.70 ≤ A ≤ 1

3. Conclusion
Simulation results were shown for CA_8B MPR and A-MPR. Simulation and measurement results were shown for non-contiguous RB allocations for CA_8B MPR and A-MPR. Contiguous MPR we suggest to use the one shown in [5]. For contiguous RB allocations we suggest A-MPR table below:
	CA_8B (CA_NS_xx)
	RB start
	LCRB
	RB start + LCRB
	AMPR

	25 RB / 50 RB
	0 – 8
	≤ 18 or > 66
	N/A
	≤ 11

	
	0 – 24
	> 18 and ≤ 31
	N/A
	≤ 6

	
	0 – 61
	> 31 and ≤ 66
	N/A
	≤ 8

	
	25 – 67
	≤ 40
	≥ 65
	≤ 3

	
	68 – 74
	> 0 
	N/A
	≤ 5


For non-contiguous RB allocation we suggested formulas for MPR and A-MPR as below:

MPR:

MA =
10.5 – 17.5A
; 0 ≤ A < 0.2

8.5 – 7.5A 
; 0.2 ≤ A < 0.6

5.5 – 2.5A 
; 0.6 ≤ A ≤ 1

A-MPR:

MA= -14 A + 22.2 ; 0 ≤ A < 0.40

-19.5 A + 24.3 ;  0.40 ≤ A < 0.70
-5.5 A + 14.5 ;  0.70 ≤ A ≤ 1
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