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1. Introduction

This contribution summarizes the email discussions [1] after RAN1#72 on the alignment of the downlink system simulation results for HSPA Heterogeneous Networks. The detailed statistics provided by the different companies can be found in the emails. Here we give the simulation assumptions and tables of results.
For the uplink simulation alignment [2], results were only provided by few companies. Further discussion is needed.
2. Simulation Assumptions for Downlink
Some simulation assumptions used to generate the results provided in Section 3 are listed below. The setting of other parameters not listed here was done according to the agreed assumptions in [3].

· Simulation assumptions
· LPN power, 30dBm and 37dBm

· 16 UEs/Macro geographic area

· 50% Hotspot UE dropping (60m radius for 37dBm, 35m radius for 30dBm)

· 4 LPN/Macro

· 0dB CIO

· Outdoor path loss model

· Statistics

· LPN loading

· For each LPN, the loading is defined as the number of UEs being served by the LPN.

· Geometry CDF
· Among all the UEs in the system 

· Separate the UEs served by LPN and Macro

· UE throughput CDF

· Among all the UEs in the system 

· Separate the UEs served by LPN and Macro

· Mean, Median and 5% UE throughput for both the baseline and HetNet
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— Computed assuming all cells transmitting maximum
power
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— lory: maximum transmit power of cell k
— PGy the path gain between the UE and cell k
— i: the index of serving cell

— N: total number of cells in the system including all
Macros and LPNs

— No: UE thermal noise
— Everything in linear




3. Downlink Results
Table 1: 30dBm LPN power, 50% hotspot UE dropping, 4 LPN/Macro, 0dB CIO
	
	
	Downlink Throughput
	Offload [%] 
	LPN is empty
[%]
	LPN serves one UE [%]
	RX Type

	
	
	Mean [kbps] 
	Gain 
	Median [kbps] 
	Gain 
	5%   [kbps] 
	Gain 
	
	
	
	

	Alcatel-Lucent
	Baseline 
	261
	
	263
	
	140
	
	
	
	
	Type3

	
	HetNet 
	1083
	316%
	368
	40%
	199
	42%
	34%
	21%
	38%
	

	CHTTL
	Baseline 
	391
	
	308
	
	102
	
	
	
	
	Type3i

	
	HetNet 
	1580
	304%
	666
	116%
	135
	32%
	35%
	25%
	28%
	

	Ericsson
	Baseline 
	406
	
	354
	
	76
	
	
	
	
	Type3

	
	HetNet 
	1493
	267%
	743
	110%
	145
	92%
	34%
	35%
	36%
	

	Huawei
	Baseline 
	612
	
	604
	
	251
	
	
	
	
	Type3i

	
	HetNet 
	2130
	248% 
	1092
	81% 
	337 
	34% 
	31% 
	26%
	35%
	

	NSN
	Baseline 
	365
	
	293
	
	105
	
	
	
	
	Type3i

	
	HetNet 
	1414
	287%
	556
	90%
	147
	40%
	27%
	30%
	41%
	

	Qualcomm
	Baseline 
	518
	
	486
	
	220
	
	
	
	
	Type3i

	
	HetNet 
	 1707
	230% 
	 827
	70% 
	318
	45%
	29%
	28%
	40%
	

	Renesas
	Baseline 
	374
	
	329
	
	120
	
	
	
	
	Type3i

	
	HetNet 
	1534 
	310% 
	646 
	96% 
	173
	43% 
	29% 
	28%
	37%
	

	ZTE
	Baseline 
	477
	
	312
	
	81
	
	
	
	
	Type3

	
	HetNet 
	1237
	160%
	545
	75%
	124
	53%
	28%
	27%
	26%
	


Table 2: 37dBm LPN power, 50% hotspot UE dropping, 4 LPN/Macro, 0dB CIO
	
	
	Downlink Throughput
	Offload [%] 
	LPN is empty
[%]
	LPN serves one UE [%]
	RX Type

	
	
	Mean [kbps] 
	Gain 
	Median [kbps] 
	Gain 
	5%   [kbps] 
	Gain 
	
	
	
	

	Alcatel-Lucent
	Baseline 
	261
	
	263
	
	140
	
	
	
	
	Type3

	
	HetNet 
	1160
	345%
	551
	109%
	224
	60%
	47%
	11%
	29%
	

	CHTTL
	Baseline 
	391
	
	308
	
	102
	
	
	
	
	Type3i

	
	HetNet 
	1712
	338%
	888
	188%
	171
	68%
	48%
	12%
	29%
	

	Ericsson
	Baseline 
	403
	
	342
	
	71
	
	
	
	
	Type3

	
	HetNet 
	1656
	311%
	1065
	211%
	179
	151%
	34
	19%
	27%
	

	Huawei
	Baseline 
	612
	
	604
	
	251
	
	
	
	
	Type3i

	
	HetNet 
	2259 
	269% 
	1321
	119% 
	381
	52% 
	41% 
	18%
	30%
	

	NSN
	Baseline 
	365
	
	293
	
	105
	
	
	
	
	Type3i

	
	HetNet 
	1538
	321%
	716
	144%
	168
	60%
	37%
	22%
	34%
	

	Qualcomm
	Baseline 
	522
	
	486
	
	222
	
	
	
	
	Type3i

	
	HetNet 
	 1794
	243% 
	 1040
	114% 
	323
	45%
	39%
	20%
	32%
	

	Renesas
	Baseline 
	374
	
	329
	
	120 
	
	
	
	
	Type3i

	
	HetNet 
	1608 
	330% 
	80 
	144% 
	186
	55% 
	39% 
	20%
	33%
	

	ZTE
	Baseline 
	477
	
	312
	
	81
	
	
	
	
	Type3

	
	HetNet 
	1846
	287%
	762
	144%
	145
	79%
	36%
	17%
	24%
	


4. Conclusion
For downlink system simulations, although there are some differences between the results obtained by different companies, overall the relative performance of Hetnet respect to all-macro cell deployment is fairly aligned. As a result, it seems reasonable to proceed with considering to average results from all companies to assess hetnet performance for co-channel deployment. Further discussion of the final results for different LPN deployments and UE dropping criteria will continue in RAN1#72bis.
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