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1 Introduction
In RAN#79, the baseline FD-MIMO case which will be used as reference for the performance evaluation was defined as follows [1]:

	· A baseline case

· A baseline is considered to have no specification impact to Rel-12 and providing the best tradeoff among various factors e.g. performance, complexity, overhead, etc achievable using Rel-12 specifications


In RAN#80 the possible baseline FD-MIMO cases were further discussed and their categorization was agreed [2]: 

	· 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 system-level simulation results of Category 2 (virtual sectorization) with 16 TXRUs and compare its performance to the phase-1 scheme with 8 TXRUs. We propose to capture the simulation results in TR 36.897.
2 Baseline scheme for FD-MIMO antenna configuration
In RAN1#80, FD-MIMO antenna configurations were agreed for phase-2 enhancements as shown in Table 1.
Table 1: FD-MIMO antenna configurations
	Scenario
	N=1,
M=8
	N=2,
M=8
	N=4,
M=8
	N=8,
M=4
	N=16,
M=2

	Homogeneous @ 2 GHz
	8TXRU

16TXRU
	8TXRU

16TXRU
	8 TXRU

16 TXRU

32 TXRU

64 TXRU
	8 TXRU

16 TXRU

32 TXRU

64 TXRU
	8 TXRU

16 TXRU

32 TXRU


In email discussion [80-05], baseline schemes for the agreed FD-MIMO antenna configurations were proposed. Among the mentioned alternatives, Category 2 techniques, which are based on virtual horizontal or vertical sectorization of the macro cell area were proposed to improve the FD-MIMO performance without introducing specification changes.
	· Following four categories of baseline (a.k.a. implementation based enhancement) schemes are captured in TR 36.897 based on RAN1#80 contributions: 

· …
· Category 2:  Virtual sectorization using one or more beamformed CSI-RS resource(s) with a single cell-ID (single sector as a special case)

· …


The performance improvement in the FD-MIMO baseline case of Category 2 is achieved by UE-specific precoding and/or by MU-MIMO transmission in the virtual sectors of the same macro cell. Standard transparent support of FD-MIMO transmission in this case is provided by either using Rel-12 DRS with RSRP reporting on CSI-RS resource or by using Rel-11 CSI reporting for multiple CSI processes associated with the virtual sectors. In this contribution, RSRP reporting on CSI-RS resource was used to facilitate UE-specific vertical precoding for the UE on a semi-static basis.
3 Evaluation results

Evaluation results comparing the performance of the FD-MIMO baseline case of Category 2 with the phase-1 system is shown in Table 2. In the evaluation the antenna configuration with N = 8, M = 4 is assumed. For the FD-MIMO baseline case 16 TXRUs were assumed in the simulations, where two vertical TXRUs were used to create two vertical sectors with electrical down-tilts of 840 and 970. For the phase-1 system, 8 TXRUs are assumed in the simulation, where each TXRU is connected to one polarization of a single antenna column with electrical down-tilt of 1000. The FTP traffic model 1 with average packet arrival rates of {1.4, 2.8, 3.3} sec-1 was assumed in the simulations. The detailed simulation assumptions are provided in the Appendix of this contribution. 
Table 2: Throughput performance of phase-1 and FD-MIMO baseline case in 3D-UMi, 2GHz, ISD = 200m
	Scheme
	Packet arrival rate λ, sec-1
	Offered load, Mbps
	Cell-edge Thr., Mbps
	Median Thr., Mbps
	Avg. Thr., Mbps
	RU%

	Phase-1
	1.4
	6
	11.8 
	25.83
	29.60
	18.1

	
	2.8
	12
	4.23
	14.35
	20.10
	48.9

	
	3.3
	14
	2.36
	12.87
	15.98
	71.1

	Baseline Cat. 2
	1.4
	6
	14.5 (23.6%)
	30.14 (16.7%)
	31.40 (6.1%)
	16.4

	
	2.8
	12
	6.02 (42.4%)
	18.41 (28.3%)
	23.79 (18.4%)
	41.3

	
	3.3
	14
	3.88 (64.7%)
	15.88 (23.4%)
	19.01 (19.0%)
	61.5


It can be seen from the results presented in Table 2 that noticeable performance improvement can be achieved by using the standard transparent scheme of Category 2. 

4 Summary

In this contribution we provide system-level simulation results of the FD-MIMO baseline case Category 2 (virtual sectorization) with 16 TXRUs and compare its performance to phase-1 schemes with 8 TXRUs. We observe a noticeable performance improvement by using this scheme. We propose to capture the simulation results of this contribution in TR 36.897.
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Appendix
	Parameter
	Value

	Scenario
	3D-UMi, 2GHz, ISD = 200 m (homogeneous)

Geographical distance based wrapping

	eNB antenna configuration
	URA X-pol, slants -45/+45 degree, 16 TXRUs

N=4 columns and M=8 rows
0.5-wavelength horizontal spacing

0.8-wavelength vertical spacing

	UE antenna configuration
	2 Rx X-pol, slant 0/90 degrees 

	Traffic model
	FTP model 1, S=0.5 Mbyte packet size

Traffic load: {1.4, 2.8, 3.3} packets per second in macro cell

	Cell association
	CRS antenna port 0, mapped to the two vertical TXRUs
Handover margin = 3dB

	Carrier frequency
	2 GHz

	Bandwidth
	10 MHz

	Channel estimation 
	Practical 2D-LMMSE, No PRB bundling 

	Interference covariance estimation
	Practical DM-RS based

	CSI feedback
	Mode 3-2 with 10 ms periodicity

	CRS configuration
	Colliding across all modelled cells

	Transmission mode
	TM10

	Scheduling
	Proportional Fair

	OLLA
	10% BLER target

	Elevation beamforming
	Two static vertical beams electrically down-tilted TXRUs
Full connection antenna model
3D-UMi: {84, 97} degrees

	Azimuth precoding
	8TX codebook

	UE receiver
	MMSE-IRC

	Max HARQ transmissions
	4
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