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1
Introduction

The simulation assumptions to find out the proper ACLR requirement for HPUE were updated in RAN4#64 [1]. Results from several companies following such assumptions were approved in [2]. In this text proposal, we add the simulation results from Ericsson/ST-Ericsson. 

2
Discussion
The value for ACLR for Band 14 HPUE has been under discussion in the last RAN4 meetings. ACLR values in the range of 35-40 dB have been discussed based in different power control assumptions [3]-[6]. Two of these assumptions have been agreed as the most appropriates to specify the ACLR requirement and are shown in Tables 2.1:
Table 2.1. Power control algorithm parameters for LTE UE at 700MHz band
	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth, 45m antenna height)

	
	
	4km cell range 200mW UE
	8km cell range

HPUE

	Set 1A
	1
	111
	121

	Set 2A
	0.8
	126
	138.5

	Set 1B
	1
	111
	117

	Set 2B
	0.8
	126
	134.5


CLx_ile for power set 1A and 2A for a 200mW UE (Class 3) and HPUE have been chosen considering that both UE classes will transmit at the same power for a given coupling loss. The extra power from HPUE is then used to increase coverage. CLx_ile for power set 1B and 2B have been defined to consider a more aggressive power control for HPUE, where the HPUE always transmits at higher power for the same path loss as a 200mW UE. 
Average throughput degradation and 5th percentile degradation for the different power set assumptions are presented in Table 2.2 and Table 2.3. ACLR of at least 35 dB for power set 1A/2A would imply the same performance degradation for B14 HPUE compared to a B14 Class 3 UE, while at least 38 dB ACLR is needed for power set 1B/2B. 
Table 2.2. B13 uplink relative throughput loss due to B14 UE interference with power control set 1A/2A

	
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1A
	Power control  set 2A
	Power control  set 1A
	Power control  set 2A

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-15
	10.6179    
	 17.8487    
	7.5870    
	10.9312    
	16.0428    
	33.7686   
	9.7362    
	16.0951    

	-10
	4.9198    
	4.6206    
	3.2761    
	4.3368    
	7.7845    
	11.6030    
	4.2408    
	5.3896    

	-5
	2.1167    
	1.9407    
	1.3002    
	1.1260    
	3.4113    
	3.5794    
	1.6755    
	1.1346    

	0
	0.8468    
	0.6873    
	0.4724    
	0.1374    
	1.3556    
	1.0672    
	0.6060    
	0.9015    

	+5
	0.3100    
	0.0038    
	0.1596    
	0.0435    
	0.4912    
	0.3343    
	0.2045    
	0.0026    

	+8
	0.1631    
	0.0019    
	0.0815    
	0.0218    
	0.2575    
	0.1678    
	0.1044    
	0.0013    

	+10
	0.1051
	0.0012
	0.0518
	0.0138
	0.1655
	0.1059
	0.0663
	0.0008


Table 2.3. B13 uplink relative throughput loss due to B14 UE interference with power control set 1B/2B

	
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1B
	Power control  set 2B
	Power control  set 1B
	Power control  set 2B

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-15
	10.6179    
	17.8487    
	7.5870    
	10.9312    
	25.5327   
	59.0310   
	15.5347    
	28.7408    

	-10
	4.9198    
	4.6206    
	3.2761    
	4.3368    
	13.4327    
	26.2306    
	7.2862    
	8.9913    

	-5
	2.1167    
	1.9407    
	1.3002    
	1.1260    
	6.2804    
	7.6152    
	3.0531    
	3.3569

	0
	0.8468    
	0.6873    
	0.4724    
	0.1374    
	2.6409    
	2.8296 
	1.1660    
	1.0359    

	+5
	0.3100    
	0.0038    
	0.1596    
	0.0435    
	1.0109    
	0.8351
	0.4096    
	0.0054    

	+8
	0.1631    
	0.0019    
	0.0815    
	0.0218    
	0.5447    
	0.3659    
	0.2122    
	0.0027    

	+10
	0.1051
	0.0012
	0.0518
	0.0138
	0.3553
	0.2132
	0.1357
	0.0017


3
Conclusion
Simulations show that ACLR for HPUE on the range 35-38 dB would be appropriate. We note that:

· For the power sets A in which the UE transmitted power is independent of the power class (for 
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). Band 14 HPUE(s) with ALCR = 35 dB would cause the same performance degradation of a Band 13 network as Band 14 Class 3 UE(s) with ACLR = 30 dB

· For the power control sets B in which the HPUE transmitted power is always larger, Band 14 HPUE(s) with ALCR = 38 dB would cause the same performance degradation of a Band 13 network as Band 14 Class 3 UE(s) with ACLR = 30 dB 

3
Proposal





It is proposed that the attached text proposal is approved and included into TR 36.837. 
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5.4.2.3
Ericsson/ST-Ericsson simulation results
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The UE transmit power CDFs are plotted in figure 5.4.2.3-1 for both B14 200mW UE and HPUE UE using power control parameter sets 1A/2A. 

5.4.2.3-1 B14 UE Tx power CDF 

Table 5.4.2.3-1 shows the simulation results using power control parameter sets 1A/2A.

Table 5.4.2.3-1 B13 uplink relative throughput loss due to B14 UE interference with power control set 1A/2A
	
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1A
	Power control  set 2A
	Power control  set 1A
	Power control  set 2A

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-15
	10.6179    
	 17.8487    
	7.5870    
	10.9312    
	16.0428    
	33.7686   
	9.7362    
	16.0951    

	-10
	4.9198    
	4.6206    
	3.2761    
	4.3368    
	7.7845    
	11.6030    
	4.2408    
	5.3896    

	-5
	2.1167    
	1.9407    
	1.3002    
	1.1260    
	3.4113    
	3.5794    
	1.6755    
	1.1346    

	0
	0.8468    
	0.6873    
	0.4724    
	0.1374    
	1.3556    
	1.0672    
	0.6060    
	0.9015    

	+5
	0.3100    
	0.0038    
	0.1596    
	0.0435    
	0.4912    
	0.3343    
	0.2045    
	0.0026    

	+8
	0.1631    
	0.0019    
	0.0815    
	0.0218    
	0.2575    
	0.1678    
	0.1044    
	0.0013    

	+10
	0.1051
	0.0012
	0.0518
	0.0138
	0.1655
	0.1059
	0.0663
	0.0008


Figure 5.4.2.3-2 and 5.4.2.3-3 shows the comparison of the HPUE coexistence scenario with the baseline scenario for power control parameter set 1A and set 2A, respectively. For the baseline scenario, X = 0dB corresponds to the ACLR value of 30dB.
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Figure 5.4.2.3-2 B13 uplink throughput degradation with power control parameter set 1A
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Figure 5.4.2.3-3 B13 uplink throughput degradation with power control parameter set 2A

The UE transmit power CDFs are plotted in figure 5.4.2.3-4 for both B14 200mW UE and HPUE UE using power control parameter sets 1B/2B. [image: image8.jpg]Percent degradation in average TP (%)
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5.4.2.3-4 B14 UE Tx power CDF 

Table 5.4.2.3-2 shows the simulation results using power control parameter sets 1B/2B.

. Table 5.4.2.3-2 B13 uplink relative throughput loss due to B14 UE interference with power control set 1B/2B
	
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1B
	Power control  set 2B
	Power control  set 1B
	Power control  set 2B

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-15
	10.6179    
	17.8487    
	7.5870    
	10.9312    
	25.5327   
	59.0310   
	15.5347    
	28.7408    

	-10
	4.9198    
	4.6206    
	3.2761    
	4.3368    
	13.4327    
	26.2306    
	7.2862    
	8.9913    

	-5
	2.1167    
	1.9407    
	1.3002    
	1.1260    
	6.2804    
	7.6152    
	3.0531    
	3.3569

	0
	0.8468    
	0.6873    
	0.4724    
	0.1374    
	2.6409    
	2.8296 
	1.1660    
	1.0359    

	+5
	0.3100    
	0.0038    
	0.1596    
	0.0435    
	1.0109    
	0.8351
	0.4096    
	0.0054    

	+8
	0.1631    
	0.0019    
	0.0815    
	0.0218    
	0.5447    
	0.3659    
	0.2122    
	0.0027    

	+10
	0.1051
	0.0012
	0.0518
	0.0138
	0.3553
	0.2132
	0.1357
	0.0017


Figure 5.4.2.3-5 and 5.4.2.3-6 shows the comparison of the HPUE coexistence scenario with the baseline scenario for power control parameter set 1B and set 2B, respectively. For the baseline scenario, X = 0dB corresponds to the ACLR value of 30dB.
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Figure 5.4.2.3-5 B13 uplink throughput degradation with power control parameter set 1B
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Figure 5.4.2.3-6 B13 uplink throughput degradation with power control parameter set 2B

<texr omitted >
5.4.2.6
Combined Simulation results

Table 5.4.2.6-1 summarized the results based on all the simulation results.

Table 5.4.2.6-1 B14 HPUE ACLR offset value to achieve similar interference as the baseline
	Power control parameters
	Company
	Power control  set 1 
	Power control  set 2 

	
	
	Average throughput 
	5% CDF 
	Average throughput 
	5% CDF 

	1A/2A
	Alcatel-Lucent 
	5
	4
	0
	-1

	
	EADS/Cassidian 
	5
	5
	3
	4

	
	Ericsson/ST-Ericsson
	5
	5
	5
	5

	
	General Dynamics Broadband
	
	
	
	

	
	Motorola Solutions
	
	
	
	

	1B/2B
	Alcatel-Lucent
	10
	8
	5
	3

	
	EADS/Cassidian 
	
	
	
	

	
	Ericsson/ST-Ericsson
	5
	5
	8
	5

	
	General Dynamics Broadband
	
	
	
	

	
	Motorola Solutions
	
	
	
	


<end of text proposal >
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