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Introduction
In RAN#65 meeting, the new study item of elevation beamforming/Full-Dimension (FD) MIMO for LTE [1] was approved. In RAN1# 80 meeting, Following four categories of baseline (a.k.a. implementation based enhancement) schemes are captured in TR 36.897 based on RAN1#80 contributions: 
· Category 1:  Sectorization (in one or both of vertical and horizontal domains) with different cell-ID for each sector
· Category 2:  Virtual sectorization using one or more beamformed CSI-RS resource(s) with a single cell-ID (single sector as a special case)
· Category 3:  Kronecker precoding with 2 CSI processes
· Category 4:  SRS based precoding scheme in TDD
In this contribution, we provide evaluation results of category2 with full buffer traffic model based on the agreed evaluation assumptions.
Category 2 Evaluation Results
The details of baseline case for non-reciprocity operation are summarized in Table-1 and the other parameters are summarized in annex.
Table 1 Details of baseline case for non-reciprocity operation
	
	Case1
	Case2

	Scenarios
	Scenarios-1: 3D UMa with 500m ISD at carrier frequency 2GHz
Scenarios-3: 3D UMi with 200m ISD at carrier frequency 2GHz
	Scenarios-1: 3D UMa with 500m ISD at carrier frequency 2GHz
Scenarios-2: 3D UMa with 200m ISD at carrier frequency 2GHz
Scenarios-3: 3D UMi with 200m ISD at carrier frequency 2GHz

	Antenna array configuration (M, N, P, Q)
	(8,4,2,16)
	(8,4,2,32)

	TXRU virtualization weights
	2 fully connected TXRUs per polarization in vertical dimension. each TXRU virtualized by an 8-element DFT weight with the downtilt values [80,100]
	2 fully connected TXRUs per polarization in vertical dimension. each TXRU virtualized by an 8-element DFT weight with the downtilt values [80,100]

	CSI-RS to TXRU virtualization
	One to one mapping. two CSI-RS resources each comprising of 8 horizontal CSI-RS ports with the downtilt values [80,100]
	One to one mapping. two CSI-RS resources each comprising of 8 horizontal CSI-RS ports with the downtilt values [80,100]

	CSI-RS port indexing
	As in Rel.10, port 15-18 are co-polarized and port 19-22 are co-polarized. 
	As in Rel.10, port 15-18 are co-polarized and port 19-22 are co-polarized. 

	Cell association weights
	CRS port 0 associated to a single TXRU with weights [1,0,0,...,0] or [0,1,0,…,0]
	CRS port 0 associated to a single TXRU with weights [1,0,0,...,0] or [0,1,0,…,0]

	Cell-association method
	RSRP on CRS port 0
	RSRP on CRS port 0

	SRS configurations – number of SRS ports, periodicity, SRS bandwidth
	none
	none



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The details of the simulation assumptions are listed in Annex. The simulation results with full-buffer traffic model and FTP model are given in Table 1 and table 2.




Table 1: Simulation results of case 1 and case 2 with full-buffer model
	Configuration
	Schemes
	Cell edge user SE (bps/Hz/user)
	Cell average SE (bps/Hz)

	3D-UMa 
	Phase I MIMO
	0.0677
	2.59

	
	Case 1
	0.1192
	3.15

	
	Case 2
	0.1140
	3.10

	3D-UMI
	Phase I MIMO
	0.0555
	2.26

	
	Case 1
	0.0999
	2.90

	
	Case 2
	0.0905
	2.83


Table 2: simulation results of case 1 and case 2 with FTP channel model
	scenarios
	Traffic load
	Phase I MIMO
	Case 1
	Case 2

	
	
	5% UPT  (Mbps)
	50%  UPT (Mbps)
	Mean UPT (Mbps)
	5% UPT  (Mbps)
	50%  UPT (Mbps)
	Mean UPT (Mbps)
	5% UPT  (Mbps)
	50%  UPT (Mbps)
	Mean UPT (Mbps)

	3D-UMa
	20%
	10.16(5.2186)
	29.93(19.6)
	21.7059
	 10.4515
	 24.1237
	 25.4702
	 
	 
	 

	
	50%
	5.0807
	15.5481
	18.7417
	 7.1626
	 20
	 21.6914
	 
	 
	 

	
	70%
	2.2317
	11.8219
	13.7487
	 4.8083
	 15.9445
	 17.9712
	 
	 
	 

	3D-UMi
	20%
	5.4552
	17.9962
	20.2429
	 9.1404
	22.9885
	25.558
	 10.1276
	24.2504
	 26.6762

	
	50%
	4.0615
	15.2936
	18.0135
	 6.8393
	 19.444
	20.872
	 7.9548
	 20.3949
	 22.7524

	
	70%
	1.2697
	10.1103
	14.8349
	 6.2239
	15.6721
	18.5144
	 5.9597
	 16.5817
	 19.4705




Summary
In this contribution, we provide category 2 baseline evaluation results of 3D-UMa and 3D-UMi channel model with full buffer and FTP model.
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Annex
Table 2: 3D-MIMO Evaluation Assumptions for Baseline Case
	Parameters
	Values

	Polarized antenna modeling
	Model-2 from 36.873

	Traffic model 
	Full buffer

	Number of users per cell
	10

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency 
	3D-Uma ISD 500m: 2GHz
3D-Umi ISD 200m: 2GHz

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

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

	Duplex Mode
	FDD 

	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 based for non-reciprocity based operation

	Transmission scheme
	TM10, SU-MIMO with rank adaptation (no CoMP)

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

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	CSI-RS periodicity
	5ms



