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1 Introduction

In order to assess the performance benefit of enhancements to the standard, it was agreed to provide the baseline schemes which have no impact to Rel-12 specifications for comparison in RAN1#79 meeting. 

In RAN1#80 meeting, the following four categories of baseline schemes were agreed to be captured in TR 36.897[1].
· 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 RAN1#80bis meeting, Category 2 was agreed as default baseline for enhancement schemes for FDD system [2]. 
In this contribution, we provide the evaluation results of Category 2 virtual sectorization with same cell-ID using CSI-RS beamformed in 3D channel model.
2 Virtual sectorization with same cell-ID 
As a standard-transparent scheme, virtual sectorization can be implemented by using beamformed CSI-RS. In this scheme, a cell is splitted into multiple vertical sectors using different beamformed CSI-RS resources in the vertical domain.

In this contribution, we consider CSI-RS port to TXRU is 1-to-1 mapping. One TXRU in a column is used to form one vertical sector. The number of vertical sectors is the same with the number of TXRU in a column per polarization. 
To implement virtual sectorization, RSRP based vertical sector selection is considered in our contribution. To select vertical sector, UE reports the best RSRP measured on beamformed CSI-RS resource. Since there are 8 antenna ports in horizontal, the total number of TXRU for 2 vertical sectors is 16.
The antenna array configuration is (M, N, P, Q) = (8, 4, 2, 16). One TXRU is virtualized to four adjacent antenna elements in the same column per polarization, and hence there are two TXRUs per column per polarization. DFT vectors are used to form two vertical sectors. The TXRU mapping is shown in Figure 1.
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Figure 1. TXRU mapping for 16 TXRUs

3 Simulation results
The performance of Category 2 baseline scheme with 16 TXRUs for 3D-UMi with ISD 200m scenarios is evaluated in this section. The down tilt values for 2 vertical sectors are 105 degree and 75 degree respectively.
The details of the simulation assumptions are listed in Annex. The simulation results with full-buffer traffic model are provided in Table 1 where the phase 1 results with antenna array configuration (M, N, P, Q) = (8, 4, 2, 8) can be found in the contribution [3]. 

Table 1: Simulation results

	Scenario
	(M,N,P,Q)
	Cell-avg (bps/Hz)
	Cell-edge (bps/Hz)

	3D-UMi-200
	(8,4,2,8)
	2.6461
(100%)
	0.0794
(100%)

	
	(8,4,2,16)
	4.1015
(155%)
	0.0834
(105%)


4 Summary

In this contribution, we provide baseline results of Category 2 for 3D-UMi channel model. Based on the results in the previous section, we can find that Category 2 baseline scheme with 16 TXRUs can achieve performance gain of about 55% in terms of cell average spectral efficiency over phase-1 results.
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Annex
	Parameters
	Values

	Tx power
	41dBm for 3D-UMi 200m

	Duplex
	FDD

	BS antenna configurations 
	antenna elements config: 8 x 4 x 2 (+/-45), 0.5λ H/0.8V

	Traffic model 
	Full buffer model

	Wrapping method
	Geographical distance based

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Based on RSRP

	Number of UEs per cell
	10 

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873 [4]

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

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

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90)

	Feedback 
	PUSCH 3-2 

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook

	Transmission scheme
	Dynamic SU/MU-MIMO with rank adaptation

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

	CSI-RS
	5msec
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