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1. Introduction

At the RAN1 #78bis meeting, there were intensive discussions on the application scenarios for elevation BF and FD-MIMO, and homogeneous and the heterogeneous network scenarios were agreed with the same priority [1]. In addition, discussion of the detailed evaluation parameters for each of the scenarios were initialized and several agreements were reached [2]. For the eNB antenna configuration, A 2D cross-polarized BS antenna array is modeled which contains 4 columns with 0.5 λ spacing and 8 rows with 0.8 λ spacing. Subsequently, e-mail discussion was conducted on down-tilting angle and the following conclusions have been made for each of the homogeneous network scenarios [3]:

· For 3D UMa with ISD = 500 m, carrier frequency = 2 GHz, down-tilting angle is 100 degree;

· For 3D UMa with ISD = 200 m, carrier frequency = 2, 3.5 GHz, down-tilting angle is 104 degree;

· For 3D UMi with ISD = 200 m, carrier frequency = 2, 3.5 GHz, down-tilting angle is 100 degree;

The phase 1 evaluation of the homogeneous networks with Rel. 12 downlink MIMO technologies shall provide the reference performance for the following studies on elevation BF and FD-MIMO. In this contribution, we provide the phase 1 evaluation results of Rel. 12 downlink MIMO performance based on the agreed assumptions.

2. Evaluation Assumptions and Results
Major evaluation assumptions are summarized in Table A, which are identical to the agreed common assumptions. According to the agreed evaluation assumptions, the FTP traffic model with low, medium and high traffic loads shall be 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 of the UPT values for each scenario with each traffic load are summarized in Table 1.
Table 1: Phase 1 performance of the homogenesous network scenarios

	Target RU
	Performance Metrics
	Homogenesou Network Deployment Scenarios

	
	
	2GHz UMa ISD=500
	2GHz UMi ISD=200
	2GHz UMa ISD=200
	3.5GHz UMi ISD=200

	20%
	UPT (Mbits/s)
	Mean
	33.0
	34.3
	32.9
	33.9

	
	
	5%
	10.2
	10.5
	10.8
	10.1

	
	
	50%
	31.5
	33.3
	31.1
	33.0

	50%
	UPT (Mbits/s)
	Mean
	20.3
	21.2
	18.7
	20.8

	
	
	5%
	4.6
	4.9
	4.5
	4.7

	
	
	50%
	16.2
	17.2
	15.2
	16.5

	70%
	UPT (Mbits/s]
	Mean
	13.4
	15.6
	12.9
	14.5

	
	
	5%
	2.5
	3.0
	2.7
	2.8

	
	
	50%
	9.7
	11.7
	9.8
	10.6


3. Summary

In this contribution, we provide the phase 1 performance results of the homogeneous network scenarios. The Phase 1 performance is achieved by using Rel.12 downlink MIMO transmission schemes. The results will be used as a reference for the elevation beamforming and the FD-MIMO study. 
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Appendix
Table A: Phase 1 Evaluation Assumptions for Homonegeous Network Scenarios
	Parameter
	Value

	Homogeneous scenarios
	3D-UMa ISD 500m carrier frequency 2GHz, 
3D-UMa ISD 200m with 41dBm Tx power (for 10MHz), carrier frequency 2GHz 
3D-UMi ISD 200m, carrier frequency 2GHz and 3.5GHz

	Polarized antenna modeling
	Model -2 from 36.873

	Traffic model 
	FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Option 1) Based on RSRP (formula) from CRS port 0 where CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	According to 36.873

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

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

	Receiver 
	Non-ideal channel estimation and interference modeling

	
	LMMSE-IRC receiver

	UE Rx configuration
	2 Rx x-polar (+90/0)

	Feedback 
	PUSCH 3-2 for non-reciprocity operation

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook

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

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

	Scheduler 
	Frequency selective scheduling

	BS antenna configuration
	antenna elements configuration: 8 x 4 x 2, TXRU configuration: 1 x 4 x 2

	Down-tilting angle
	BS antenna down-tilting angle θetilt
θetilt = 100 degree for 3D-UMa ISD 500m, carrier frequency 2GHz

θetilt = 104 degree for 3D-UMa ISD 200m, carrier frequency 2GHz

θetilt = 100 degree for 3D-UMi ISD 200m, carrier frequency 2GHz and 3.5GHz
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