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1. Introduction

A WF on spurious emission levels and AMPR simulations was agreed in RAN#71 meeting [1]. The group decided to consider the following four cases for further discussion on B42/B43 UE-coexistence:

Case1:
-15.5dBm/5MHz at 5MHz offset from the aggressor over a 25 MHz region

-40dBm/MHz at 30 MHz offset from the aggressor to the end of the band 

Case2: -15.5dBm/5MHz at 5MHz offset from the aggressor over a 20 MHz region

-40dBm/MHz at 25 MHz offset from the aggressor to the end of the band

Case3: -23dBm/5MHz at 5MHz offset from the aggressor over a 25 MHz region

-40dBm/MHz at 30 MHz offset from the aggressor to the end of the band

Case4: -23dBm/5MHz at 5MHz offset from the aggressor over a 20 MHz region

-40dBm/MHz at 25 MHz offset from the aggressor to the end of the band
In this document, we provide A-MPR needs for B42/B43 coexistence upon simulation and lab measurement results for all WF cases.
2. Discussion

2.1. Simulation and measurements campaign
Simulation and measurement assumptions were as follows:

· PA operating point was set using fully allocated carrier REL-8 20MHz
· PA operating point set when the first UTRA/E-UTRA ACLR limit met with Pout = 22dBm

· Modulator IQ – image = 25dBc

· Modulator carrier leakage = 25dBc

· Modulator C_IM3 = 60dBc
The following 1CC cases were studied: 5MHz, 10MHz, 15MHz and 20MHz in QPSK and 16QAM modulation.

The following 2CC cases were studied: 10+20/20+10, 15+20/20+15, 15+15 and 20+20 in QPSK and 16QAM modulation.

Simulation covered all contiguous allocation scenarios for both 1CC and 2CC, over 300k simulation cases were done for all 2CC NC allocation combinations
2.2. 1CC Simulation and measurement results

Figure1 show spectral requirements for 1CC:
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Figure1: Spectrum requirements for 1CC B42/B43 coexistence
Table1 show proposed Case 1 contiguous allocation A-MPR needs for B42/B43 coexistence
	RBstart [RB]
	LCRB [RB]
	RBstart + LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	20 MHz channel bandwidth

	0 – 3 
	> 89
	N/A
	≤ 2

	4 – 27 
	N/A
	> 84
	≤ 1

	28 – 52
	N/A
	> 99
	≤ 1

	70 – 99
	N/A
	> 78
	≤ 1

	15 MHz channel bandwidth

	0 – 2
	> 71
	N/A
	≤ 1

	3 – 15
	N/A
	> 67
	≤ 1

	55 – 60
	N/A
	> 61
	≤ 1

	61 – 74
	> 0
	N/A
	≤ 1

	10 MHz channel bandwidth – No A-MPR needed

	5 MHz channel bandwidth – No A-MPR needed


Table1: Proposed Case 1 contiguous allocation A-MPR needs for B42/B43 coexistence
Table2 show proposed Case 2 contiguous allocation A-MPR needs for B42/B43 coexistence
	RBstart [RB]
	LCRB [RB]
	RBstart + LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	20 MHz channel bandwidth

	0 – 3 
	> 89
	N/A
	≤ 2.5

	4 – 27 
	N/A
	> 84
	≤ 1.5

	28 – 52
	N/A
	> 99
	≤ 1

	70 – 99
	N/A
	> 78
	≤ 1

	15 MHz channel bandwidth

	0 – 2
	> 71
	N/A
	≤ 1

	3 – 15
	N/A
	> 67
	≤ 1

	55 – 60
	N/A
	> 61
	≤ 1

	61 – 74
	> 0
	N/A
	≤ 1

	10 MHz channel bandwidth – No A-MPR needed

	5 MHz channel bandwidth – No A-MPR needed


Table2: Proposed Case 2 contiguous allocation A-MPR needs for B42/B43 coexistence
Table3 show proposed Case 3 and Case 4 contiguous allocation A-MPR needs for B42/B43 coexistence
	RBstart [RB]
	LCRB [RB]
	RBstart + LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	20 MHz channel bandwidth

	0 – 6
	> 71
	N/A
	≤ 3

	7 – 34 
	N/A
	> 72
	≤ 3

	35 – 64
	N/A
	> 84
	≤ 3

	65 – 77
	N/A
	> 78
	≤ 3

	78 – 99
	> 0
	N/A
	≤ 3

	15 MHz channel bandwidth

	0 – 8
	> 53
	N/A
	≤ 3

	9 – 27
	N/A
	> 58
	≤ 3

	28 – 59
	N/A
	> 61
	≤ 3

	60 – 74
	> 0
	N/A
	≤ 3

	10 MHz channel bandwidth 

	0 – 9
	> 39
	N/A
	≤ 3

	10 – 20
	N/A
	> 45
	≤ 2.5

	35 – 42
	N/A
	> 44
	≤ 2.5

	43 – 49
	> 0
	N/A
	≤ 3

	5 MHz channel bandwidth – No A-MPR needed


Table3: Proposed Case 3 and Case 4 contiguous allocation A-MPR needs for B42/B43 coexistence
Simulation and measurement results are showing significant A-MPR difference between Case1 and Cases 3 and 4, therefore 

In addition, simulation and measurement results are showing 1dB A-MPR is needed in the -15.5dBm/5MHz region due to IQ image folding. One of the simulation assumptions is IQ image = 25dBc, assuming Pout = 24dBm for QPSK 1RB waveform with MPR = 0 then the spurious level would be -14dBm assuming a -13 dB folding gain: 

Spurious level = Pout – IQ(Image) – Folding gain = 24 – 25 – 13 = -14 dBm

This A-MPR needs is not shown in [2].
2.3. Two CC simulation and measurement results

Figure2 show spectral requirements for 2CC
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Figure2: Spectrum requirements for 2CC B42/B43 coexistence
2.3.1. Contiguous allocation results

Table4 show 2CC proposed Case 1 contiguous allocation A-MPR needs for B42/B43 coexistence
	CA Bandwidth
	RBEnd [RB]
	LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	50RB/100RB       and       100RB/50RB
	[0 – 108]
	> [max(0, RBEnd – 33)]
	≤ [3] dB

	
	[109 – 149]
	> [0]
	≤ [5] dB

	75RB/75RB
	[0 – 107]
	> [max(0, RBEnd – 32)]
	≤ [3] dB

	
	[108 – 149]
	≤ [50]
	≤ [2] dB

	
	[108 – 149]
	> [50]
	≤ [5] dB

	75RB/100RB       and       100RB/75RB
	[0 – 4]
	> [0]
	≤ [5] dB

	
	[5 – 119]
	> [max(0, RBEnd – 44)]
	≤ [3] dB

	
	[120 – 170]
	> [64]
	≤ [6] dB

	
	[104 – 170]
	≤ [64]
	≤ [3] dB

	
	[171 – 174]
	> [0]
	≤ [11] dB

	100RB/100RB
	[0 –12]
	> [0]
	≤ [6] dB

	
	[13 – 139]
	> [max(0,RBEnd – 59)]
	≤ [2] dB

	
	[140 – 186]
	> [70]
	≤ [6] dB

	
	[140 – 186]
	≤ [70]
	≤ [3] dB

	
	[187 – 199]
	> [0]
	≤ [11] dB


Table 4: Case1 2CC contiguous allocation A-MPR needs for B42/B43 coexistence
Table5 show 2CC proposed Case 2 contiguous allocation A-MPR needs for B42/B43 coexistence

	CA Bandwidth
	RBEnd [RB]
	LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	50RB/100RB       and       100RB/50RB
	[0 – 4]
	> [0]
	≤ [5] dB

	
	[5 – 108]
	> [max(0, RBEnd – 33)]
	≤ [3.5] dB

	
	[109 – 145]
	> [70]
	≤ [6] dB

	
	[109 – 145]
	≤ [70]
	≤ [4.5] dB

	
	[146 – 149]
	> [0]
	≤ [11] dB

	75RB/75RB
	[0 – 5]
	> [0]
	≤ [5] dB

	
	[6 – 107]
	> [max(0, RBEnd – 33)]
	≤ [3.5] dB

	
	[108 – 144]
	> [72]
	≤ [6] dB

	
	[108 – 144]
	≤ [72]
	≤ [4.5] dB

	
	[145 – 149]
	> [0]
	≤ [11] dB

	75RB/100RB       and       100RB/75RB
	[0 – 13]
	> [0]
	≤ [5] dB

	
	[14 – 113]
	> [max(0, RBEnd – 38)]
	≤ [3] dB

	
	[114 – 161]
	> [68]
	≤ [6] dB

	
	[125 – 161]
	≤ [68]
	≤ [3] dB

	
	[162 – 174]
	> [0]
	≤ [11] dB

	100RB/100RB
	[0 –23]
	> [0]
	≤ [6] dB

	
	[24 – 126]
	> [max(0,RBEnd – 51)]
	≤ [2] dB

	
	[127 – 177]
	> [64]
	≤ [6] dB

	
	[127 – 177]
	≤ [64]
	≤ [2] dB

	
	[178 – 199]
	> [0]
	≤ [11] dB


Tabel5: Case2 2CC contiguous allocation A-MPR needs for B42/B43 coexistence
Table6 show 2CC proposed Case 3 contiguous allocation A-MPR needs for B42/B43 coexistence
	CA Bandwidth
	RBEnd [RB]
	LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	50RB/100RB       and       100RB/50RB
	[0 – 108]
	> [max(0, RBEnd – 59)]
	≤ [4] dB

	
	[109 – 149]
	> [0]
	≤ [6] dB

	75RB/75RB
	[0 – 82]
	>[max(0, RBend – 26)]
	≤ [2] dB

	
	[83 – 149]
	> [0]
	≤ [6] dB

	75RB/100RB       and       100RB/75RB
	[0 – 4]
	> [0]
	≤ [5] dB

	
	[5 – 99]
	> [max(0, RBEnd – 38)]
	≤ [2] dB

	
	[100 – 124]
	> [39]
	≤ [6] dB

	
	[125 – 170]
	≤ [68]
	≤ [4] dB

	
	[125 – 174]
	> [68]
	≤ [6] dB

	
	[171 – 174]
	≤ [68]
	≤ [11] dB

	100RB/100RB
	[0 – 12]
	> [0]
	≤ [6] dB

	
	[13 – 119]
	> [max(0, RBEnd – 49)]
	≤ [2] dB

	
	[120 – 186]
	> [0]
	≤ [6] dB

	
	[187 – 199]
	> [0]
	≤ [11] dB


Tabel6: Case3 2CC contiguous allocation A-MPR needs for B42/B43 coexistence
Table7 show 2CC proposed Case 4 contiguous allocation A-MPR needs for B42/B43 coexistence

	CA Bandwidth
	RBEnd [RB]
	LCRB [RB]
	A-MPR (QPSK and 16-QAM) [dB]

	50RB/100RB       and       100RB/50RB
	[0 – 4]
	> [0]
	≤ [5] dB

	
	[5 – 49]
	> [max(0, RBEnd – 12)]
	≤ [2] dB

	
	[50 – 109]
	> [max(0, RBEnd – 60)]
	≤ [4] dB

	
	[109 – 145]
	> [0]
	≤ [6] dB

	
	[146 – 149]
	> [0]
	≤ [11] dB

	75RB/75RB
	[0 – 5]
	> [0]
	≤ [5] dB

	
	[6 – 86]
	> [max(0, RBEnd – 30)]
	≤ [2] dB

	
	[87 – 107]
	> [max(0, RBEnd – 65)]
	≤ [4] dB

	
	[108 – 144]
	> [64]
	≤ [6] dB

	
	[108 – 144]
	≤ [64]
	≤ [4.5] dB

	
	[145 – 149]
	> [0]
	≤ [11] dB

	75RB/100RB       and       100RB/75RB
	[0 – 13]
	> [0]
	≤ [5] dB

	
	[14 – 99]
	> [max(0, RBEnd – 38)]
	≤ [3] dB

	
	[100 – 161]
	> [36]
	≤ [6] dB

	
	[125 – 161]
	≤ [36]
	≤ [4] dB

	
	[162 – 174]
	> [0]
	≤ [11] dB

	100RB/100RB
	[0 –22]
	> [0]
	≤ [6] dB

	
	[23 – 119]
	> [max(0,RBEnd – 49)]
	≤ [2] dB

	
	[120 – 177]
	> [64]
	≤ [6] dB

	
	[141 – 177]
	≤ [64]
	≤ [4] dB

	
	[178 – 199]
	> [0]
	≤ [11] dB


Tabel7: Case4 2CC contiguous allocation A-MPR needs for B42/B43 coexistence
2.3.2. NC allocation results

Figures 3 and 4 show simulation and measurement results for 2CC NC allocations, CA_NS_06 existing spec was taken as reference.
CA_NS_06 (CA_7C) existing spec:
MA = [ -23.33A + 17.5   ; 0≤A<0.15

   -7.65A + 15.15   ; 0.15 ≤A ≤1]
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Figure3: Case1 and Case3 2CC non-contiguous allocation A-MPR needs for B42/B43 coexistence
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Figure3: Case2 and Case4 2CC non-contiguous allocation A-MPR needs for B42/B43 coexistence

3. Conclusion
In this document, we’ve presented A-MPR study for B42/B43 coexistence upon WF [1].
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