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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 35dB would imply almost as good performance for B13 eNB with a B14 HPUE compared to a B14 Class 3 UE interference with ACLR=30dB.  Band 13 eNB shows better performance for a Band 14 HPUE interference when ACLR=38 dB compared to a Band 14 Class 3 UE interference fulfilling ACLR=30dB for power set 1A/2A.  About 40 dB ACLR is needed for power set 1B/2B to ensure the same performance of Band 13 eNB when the intereference is Band 14 HPUE compared as for Band 13 eNB when there is a Band 14 Class 3 UE interference, It is important to notice that the throughput loss is always less than 1.2% for ACLR larger than 35dB

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
	11.397849  
	15.676938  
	7.192663  
	11.781807  
	15.053181  
	27.480135  
	8.673625  
	14.588505  

	-10
	5.473223  
	6.471574  
	3.148966  
	2.290374  
	7.665799  
	7.705104  
	3.992258  
	3.673097  

	-5
	2.389756  
	2.183139  
	1.245274  
	0.757831  
	3.584052  
	3.237913  
	1.709417  
	0.716087  

	0
	0.949274  
	0.683560  
	0.445704  
	0.009825  
	1.559678  
	1.494178  
	0.671539  
	0.098748  

	+5
	0.344621  
	0.387275  
	0.148709  
	0.003107  
	0.629098  
	0.780903  
	0.242966  
	0.010779  

	+8
	0.180986  
	0.083965  
	0.075584  
	0.001557  
	0.348901  
	0.172286  
	0.127417  
	0.005402  

	+10
	0.116516
	0.000937
	0.047948
	0.000983
	0.231160
	0.108775
	0.081971
	0.003409


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
	11.397849  
	15.676938  
	7.192663  
	11.781807  
	23.378193  
	49.449412  
	13.564972  
	27.482387  

	-10
	5.473223  
	6.471574  
	3.148966  
	2.290374  
	12.802092  
	21.205633  
	6.609237  
	10.099587  

	-5
	2.389756  
	2.183139  
	1.245274  
	0.757831  
	6.315554  
	6.569621  
	2.952202  
	1.539614  

	0
	0.949274  
	0.683560  
	0.445704  
	0.009825  
	2.878830  
	2.078105  
	1.222221  
	0.254836  

	+5
	0.344621  
	0.387275  
	0.148709  
	0.003107  
	1.223578  
	1.025349  
	0.465787  
	0.085555  

	+8
	0.180986  
	0.083965  
	0.075584  
	0.001557  
	0.701760  
	0.787467  
	0.250640  
	0.022145  

	+10
	0.116516
	0.000937
	0.047948
	0.000983
	0.476735
	0.738735
	0.163407
	0.007121


3 Conclusion
Simulations show that ACLR for HPUE on the range 35-38 dB would be appropriate considering power set 1A/2A. 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 result in almost as good performance for B13 eNB(s) as  B14 Class 3 UE fulfilling ACLR=30dB. ACLR=38dBcwould ensure better performance of Band 13 in the presence of Band 14 HPUE interferences compared with the scenario on which the interferences are Band 14 Blass 3 UEs following ACLR=30dB.

· 
· For the power control sets B in which the HPUE transmitted power is always larger, Band 14 HPUE(s) with ALCR = 40 dB would cause the same performance degradation of a Band 13 network as Band 14 Class 3 UE(s) with ACLR = 30 dB 

· The degradation is still < 1.2% for ACLR > 35 dB in all cases  
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

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. 
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PowerSet 1B: LTE UE Tx Power

PowerSet 1B: HPUE Tx Power
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PowerSet 2B: LTE UE Tx Power

PowerSet 2B: HPUE Tx Power


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
	11.397849  
	15.676938  
	7.192663  
	11.781807  
	15.053181  
	27.480135  
	8.673625  
	14.588505  

	-10
	5.473223  
	6.471574  
	3.148966  
	2.290374  
	7.665799  
	7.705104  
	3.992258  
	3.673097  

	-5
	2.389756  
	2.183139  
	1.245274  
	0.757831  
	3.584052  
	3.237913  
	1.709417  
	0.716087  

	0
	0.949274  
	0.683560  
	0.445704  
	0.009825  
	1.559678  
	1.494178  
	0.671539  
	0.098748  

	+5
	0.344621  
	0.387275  
	0.148709  
	0.003107  
	0.629098  
	0.780903  
	0.242966  
	0.010779  

	+8
	0.180986  
	0.083965  
	0.075584  
	0.001557  
	0.348901  
	0.172286  
	0.127417  
	0.005402  

	+10
	0.116516
	0.000937
	0.047948
	0.000983
	0.231160
	0.108775
	0.081971
	0.003409


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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PowerSet 1A: LTE UE Tx Power

PowerSet 1A: HPUE Tx Power
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Figure 5.4.2.3-2 B13 uplink throughput degradation with power control parameter set 1A
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PowerSet 2A: LTE UE Tx Power

PowerSet 2A: HPUE Tx Power
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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. 
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B14 200mW UE to B13 eNB

B14 HPUE to B13 eNB
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B14 200mW UE to B13 eNB
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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
	11.397849  
	15.676938  
	7.192663  
	11.781807  
	23.378193  
	49.449412  
	13.564972  
	27.482387  

	-10
	5.473223  
	6.471574  
	3.148966  
	2.290374  
	12.802092  
	21.205633  
	6.609237  
	10.099587  

	-5
	2.389756  
	2.183139  
	1.245274  
	0.757831  
	6.315554  
	6.569621  
	2.952202  
	1.539614  

	0
	0.949274  
	0.683560  
	0.445704  
	0.009825  
	2.878830  
	2.078105  
	1.222221  
	0.254836  

	+5
	0.344621  
	0.387275  
	0.148709  
	0.003107  
	1.223578  
	1.025349  
	0.465787  
	0.085555  

	+8
	0.180986  
	0.083965  
	0.075584  
	0.001557  
	0.701760  
	0.787467  
	0.250640  
	0.022145  

	+10
	0.116516
	0.000937
	0.047948
	0.000983
	0.476735
	0.738735
	0.163407
	0.007121


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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B14 200mW UE to B13 eNBB

B14 HPUE to B13 eNB
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Figure 5.4.2.3-5 B13 uplink throughput degradation with power control parameter set 1B
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B14 200mW UE to B13 eNB
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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
	8
	5
	8

	
	General Dynamics Broadband
	
	
	
	

	
	Motorola Solutions
	
	
	
	

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

	
	EADS/Cassidian 
	
	
	
	

	
	Ericsson/ST-Ericsson
	8
	10
	8
	10

	
	General Dynamics Broadband
	
	
	
	

	
	Motorola Solutions
	
	
	
	


<end of text proposal >
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