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1
Introduction

The ACLR for HPUE was discussed in RAN4#64bis for 33dBm output power. Simulations were presented by different companies based on power control parameters previously discussed, [1]-[6]. Extensive meeting time was spent discussing what simulation assumptions should be used to define the HPUE ACLR but no agreement was reached. 

Due to the large ACLR values proposed for 33dBm HPUE, the MOP of the HPUE was also discussed. A 31dBm power was agreed for further consideration (instead of the original 33 dBm) to allow a lower ACLR while still achieving the same simulated impact as a PC3 Band 14 UE. In [1], the way forward was agreed as:
	MOP (dBm) 
	increase in MOP (dBm) 
	Δ ACLR (dB) 
	TS36.101 ACLR (dB) 

	31
	8
	6-8
	[36-38]

	31
	8
	81
	381

	NOTE 1:  1 if company provide simulations which offers a lower ALCR and acceptable to group this could be agreed at the next meeting
NOTE 2; if a high ACLR is required, other means may be considered


2
Discussion

2.1 
Power control parameters

Two different sets of power control have been under consideration to define the ACLR for the HPUE as summarized in Table 2.1-1. CLx_ile for power set 1A and 2A for a 200mW class 3 (23 dBm) UE and HPUE (33dBm) 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 coupling loss as a 200mW UE. Power set 1A/2A seems more realistic than Power set 1B/2B. The simulations herein are therefore based on the realistic set 1A/2A.
Table 2.1-1. 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

33 dBm 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


2.2
Simulation results
The throughput loss in Band 13 due to a Band 14 Class 3 UE (Baseline scenario) and a 31 dBm Band 14 UE (B14 HPUE co-existence scenario) considering power control 1A/2A is presented in Table 2.2-2. CLx_ile for the baseline and 31 dBm Band 14 UE are presented in Table 2.2-1, on which a HPUE will transmit the same power as a Class 3 UE given the same coupling gain.
Table 2.2-1. 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

31 HPUE

	Set 1A
	1
	111
	119

	Set 2A
	0.8
	126
	136


Table 2.2-2. B13 uplink relative throughput loss (%) due to B14 UE interference with power control set 1A/2A

	
	Baseline coexistence scenario
	B14 HPUE coexistence scenario (31dBm)

	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    
	13.9812
	27.5762
	7.9134
	13.2569

	-10
	4.9198    
	4.6206    
	3.2761    
	4.3368    
	6.9268
	9.3609
	3.5101
	4.1050

	-5
	2.1167    
	1.9407    
	1.3002    
	1.1260    
	3.1278
	3.3470
	1.4391
	1.1041

	0
	0.8468    
	0.6873    
	0.4724    
	0.1374    
	1.3180
	1.4474
	0.5494
	0.6815

	+5
	0.3100    
	0.0038    
	0.1596    
	0.0435    
	0.5173
	0.0281
	0.1947
	0.0721

	+8
	0.1631    
	0.0019    
	0.0815    
	0.0218    
	0.2863
	0.0141
	0.1013
	0.0247

	+10
	0.1051
	0.0012
	0.0518
	0.0138
	0.1903
	0.0089
	0.0649
	0.0156


3
Conclusion
Band 13 eNB throughput degradation when a Band 14 HPUE (31dBm) with ACLR=35dB is interfering is below the degradation that the Band 13 eNB experiences with a Band 14 Class 3 UE (23dBm) interference compliant with ACLR=30dB, assuming power set 1A and 2A.
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