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1. Introduction

At the RAN1 #79 meeting, there were continued discussions on the application scenarios for elevation BF and FD-MIMO. For heterogeneous network scenario with separate frequency bands, several agreements were reached regarding eNB and UE deployment models such as the radius for small cell center dropping within a cluster, a minimum distance separation between small cell centers and a radius for UE dropping in a cluster [1]. Subsequently, e-mail discussion was conducted on UE association scheme and concluded to have a common assumption on small cell tilting angle and the inter-layer cell selection bias value for phase 1 evaluation [2].
In this contribution, we provide the phase 1 evaluation results of Rel. 12 downlink MIMO performance for heterogeneous network scenario with separate frequency bands, in order to provide the reference performance for the following studies on elevation BF and FD-MIMO.

2. Evaluation Assumptions and Results
Major evaluation parameters are summarized in Table A, which are identical to the agreed common assumptions. We present performance with the small cell antenna configuration of (M, N, P, Q) = (4, 4, 2, 8). FTP traffic model with low, medium and high traffic loads were considered, which results in the target RU of 20 %, 50 % and 70 %, respectively. The performance is characterized by the mean, 5 % and 50 % user packet throughput (UPT). The evaluation results are summarized in Table 1.
Table 1: Phase 1 performance for heterogeneous NW scenario with separate frequency bands
	Traffic Load
	 Target RU
	Performance Metrics
	UPT (Mbits/s)

	Low
	20 %
	Mean
	38.2

	
	
	5 %
	13.5

	
	
	50 %
	40.3

	Mediam
	50 %
	Mean
	26.5

	
	
	5 %
	7.4

	
	
	50 %
	22.8

	High
	70 %
	Mean
	20.9

	
	
	5 %
	5.1

	
	
	50 %
	16.4


3. Summary

In this contribution, we provided the phase 1 performance evaluations results of the heterogeneous network scenario with separate frequency bands, in which Rel. 12 downlink MIMO transmission schemes are used in the evaluation. The results will be used as a reference for the future study on elevation BF and the FD-MIMO. 
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Appendix
Table A: Evaluation assumptions for heterogeneous NW scenario with separate frequency bands
	Parameter
	Values

	
	Macro cell
(only for cell association)
	Small cell
(for performance evaluation)

	Carrier frequency 
	2 GHz 
	3.5 GHz 

	System bandwidth
	- 
	10 MHz (50 RBs) 

	Macro ISD
	500 m

	Total BS Tx power
	46 dBm
	30 dBm

	eNB antenna configurations
	(M, N, P, Q) = (8, 4, 2, 8), (dH, dV) = (0.5 , 0.8 ), θetilt = 100 degs.
	(M, N, P, Q) = (4, 4, 2, 8), (dH, dV) = (0.5 , 0.5 ), θetilt = 120 degs.

	UE antenna configurations
	2 X-pol (0 / 90 deg.)

	Channel Model
	3D-UMa
	3D-UMi

	Handover margin
	3 dB

	Number of clusters per macro cell
	1

	Number of small cells per cluster
	4

	UE speed
	3 km/h

	MIMO scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation

	UE 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

	Feedback scheme
	PUSCH FB mode 3-2 for codebook based CSIT

	CSI-RS transmission interval /

CSI feedback interval
	5 ms

	Traffic model
	FTP Model 1 with packet size 0.5 Mbytes

	Scheduler
	Proportional fairness based frequency selective scheduling 

	Control delay
	6 ms

	HARQ, Round trip delay
	Chase combining, 8 ms

	Metrics
	Mean, 5 %, 50 % UPT


- 1/2 -

