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1. Introduction

In RAN1#79 meeting, antenna modeling and simulation assumptions are determined for phase 1 in the non-co-channel heterogeneous network. Through the email discussion [79-06], electrical tilting and bias value are also agreed for the scenario. Based on the agreed simulation assumptions and antenna modeling, we present initial throughput results of non-co-channel heterogeneous network for phase 1 simulation in this contribution. In Annex A, detailed evaluation assumptions are given that we applied. 

2. Non-Full buffer evaluation results for phase 1
In this section, we present non-full buffer simulation results for phase 1 in non-co-channel heterogeneous network. In Table 1, three loading factors are considered to target 20%, 50% and 70% resource utilization of small cell, which are simulated using FTP model 1 with packet size 0.5 Mbytes. For the simulation, 120 tilting angle and 2dB bias value agreed in the email discussion [79-06] are used. In the table, resource utilization for small cell is presented. The results of mean, 5% UE throughput and 50% UE throughput are shown in the table.
Table 1: Mean, 5%, 50% UE throughput results of non-full buffer simulation in non-co-channel HetNet
	
	Mean UE Throughput (bps/Hz)
	5% UE Throughput (bps/Hz)
	50% UE Throughput (bps/Hz)
	Resource Utilization of small cell
	FTP load, λ (UEs/s/sector)

	Non-co-channel HetNet, non-full buffer
	3.58
	0.879
	3.77
	0.23
	7.5

	Non-co-channel HetNet, non-full buffer
	2.76
	0.482
	2.50
	0.5
	15

	Non-co-channel HetNet, non-full buffer
	2.22
	0.256
	1.76
	0.7
	20


3. Full buffer evaluation results for phase 1
In this section, we present full buffer simulation results for phase 1 in co-channel heterogeneous network. For the simulation, 120 tilting angle and 2dB bias value agreed in the email discussion [79-06] are used. The results of average sector throughput, 5% UE throughput and 50% UE throughput are shown in the table.
Table 2: 5%, 50% UE and average sector throughput results of full buffer simulation in non-co-channel HetNet
	
	Average sector Throughput (bps/Hz)
	5% UE Throughput (bps/Hz)
	50% UE Throughput (bps/Hz)

	Non-co-channel HetNet, full buffer
	3.75
	0.108
	0.433


4. Conclusion
In this contribution, we present full buffer and non-full buffer throughput results for phase 1 in non-co-channel heterogeneous network.
______________________________________________________________________
References
[1] 3GPP TR 36.873: “Study on 3D channel model for LTE”.
 Annex A: Simulation assumptions
Table A-1. Simulation assumptions for baseline performance 

	Deployment scenario
	3D-UMa with ISD = 500m 

	BS antenna configurations 
	(M,N,P) = (8,4,2), MTXRU = 1, 0.5λ H/0.8 λ V for macro cells

(M,N,P) = (4,4,2), MTXRU = 1, 0.5λ H/0.5 λ V for small cells

	MS antenna configurations 
	2 Rx X-pol (0/+90) 

	System bandwidth 
	10MHz (50RBs) 

	UE attachment 
	Geometry-based UE association with bias

	Duplex
	FDD

	Network synchronization
	Synchronized

	Number of UEs per cell
	30 for full buffer

	UE distribution 
	Follows [1] 

	UE speed
	3km/h

	Polarized antenna modeling 
	Model-2 from [1] 

	UE array orientation 
	ΩUT,α  uniformly distributed on [0,360] degree, ΩUT,β = 90 degree, ΩUT,γ = 0 degree 

	UE antenna pattern 
	Isotropic antenna gain pattern A’(θ’,ф’) = 1 

	Traffic model 
	FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU, medium ~50% RU, high ~70%RU), Full buffer model

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)  

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions 

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions 

	CSI-RS, CRS 
	CSI-RS one-to-one mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is given by [1, 0, 0, 0, 0, 0, 0, 0]

	Hybrid ARQ 
	Maximum 4 transmissions 

	Feedback 
	PUSCH 3-2 

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook 

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB 

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation (no CoMP) 

	Wrapping method
	Geographical distance based

	Handover margin
	3 dB 

	Metrics
	Mean, 5%, 50% UE throughput

	Carrier Frequency 
	2GHz for macro cells and 3.5GHz for small cells
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