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1 Introduction
This contribution discusses about evaluation assumption for study item on FD-MIMO and elevation beamforming to decide baseline assumption for phase 1 evaluation. In [1], tentative evaluation plan is as follows:
· Phase 1 (Start at RAN1#78bis): Evaluate the performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) using 3D-UMa and 3D-UMi channel models.

· Number of TXRUs for evaluation is 8, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array. 

· Phase 2 (Start at RAN1#79): Evaluate performance benefits of standard enhancements targeting two-dimensional antenna array operation (including a single column of cross-poles) using 3D-UMa and 3D-UMi channel models, taking into account the discussion and findings of the 3D channel model SI.

·  Performance evaluation for different numbers of TXRUs should be done with the following work plan. 

· Performance evaluation for 8 TXRUs starts at RAN1#79.

· Performance evaluation for {16, 32, 64} TXRUs starts at RAN1#80.
2 Discussion
2.1 Evaluation phase for SI
To understand the system with active array for utilizing FD-MIMO as well as elevation beamforming, the effect of different 2D antenna array configuration and increasing the number of TXRU under 3D channel model should be studied. During  MIMO studies in previous release, RAN1 only assumed 2D channel model for evaluating MIMO scheme in LTE system. With 2D channel model, the angular spread was modelled only in azimuth domain and beamforming with 8TX passive antenna configuration would affect the rays of clusters in horizontal direction. However, with 3D channel model, the beamforming performance with horizontal array will be different from 2D channel model due to elevation spread of rays. To verify potential performance of the various antenna configurations with more than 8TXRUs over legacy 1D horizontal array (one ofthe objectives of SID), we should firstly focus on legacy MIMO performance under 3D channel model in phase 1 evaluation. Together with this, we can continue evaluation on effect of various 2D array configuration with 8, 16, 32, 64TXRU’s. 
2.2 Prioritization of phase 1 evaluation

Based on SID [1], the performance can be evaluated under various combination of assumptions e,g. deployment scenarios, antenna configurations (number of elements, spacing, etc.), frequency range, TXRU modelling, etc. and the following main topics to be discussed as evaluation assumptions:

· Deployment scenario: especially on the details of heterogeneous scenarios and relevant UE dropping methodology
· 2D antenna configurations: spacing, number of element in vertical and horizontal

· TXRU modelling: TXRU to port mapping, TXRU to element mapping,

One issue is that for each of the above bullet points, there are wide range of options and alternatives for possible consideration. To reach objectives for SI within the limited time, it would be better to narrow down the evaluation cases for phase 1 and give more evaluation effort to phase 2 evaluations. 
From the SID objective regarding the phase 1 evaluation: “Number of TXRUs for evaluation is 8, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array”, TXRU configuration is same as legacy system and does not need to be discussed in TXRU modelling.
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(a) 8TX passive array antenna
 (X-pol)

(b) 8TX 2D planner array antenna(X-pol)

Figure 1. Antenna configuration for phase 1 evaluation.
For deployment scenario, we can reuse the homogenous scenario developed in the study item for 3D channel model. Given the lack of RAN1 endorsed small cell dropping model and interference scenarios for heterogeneous scenario, it seems better to initiate on evaluations on heterogeneous scenario for phase 2 evaluations only.
In addition to the TXRU assumption captured in the SID, possible antenna array configurations can be down-selected from [3]. Considering antenna ports constitute a horizontal array (antenna ports are place on the horizontal axis), the size of horizontal element should be 4 with cross-polarization. Then, as shown in Figure 1, all elements in one column is mapped to one CSI-RS and CRS port generation. The size of vertical elements can be decided such that legacy coverage is maintained with down-tilting values that RAN1 has considered.
From the discussion, we can summarize the proposed evaluation cases as follows:
Proposals:

· We propose the following scenarios and assumptions for quick evaluation to check 8TXRU with horizontal array baseline under 3D channel model

· Homogeneous 3D UMa, 3D UMi (Scenario 1A and 1B in [2])

· Center frequency: 2GHz

· Antenna configuration

· N=4, M=8 with 0.5/0.64 λ spacing for H/V, X-pol
· TXRU modelling: 1TXRU is mapped to all vertical elements in a column with 12º down tilt

· 2RX with X-pol antenna for UE-side

· Transmission scheme: Rel.12 SU, MU
3 Conclusion
In this contribution, we provided the proposed scenarios and the expected results of phase 1 evaluation for elevation beamforming and FD-MIMO SI, which can be the baseline of phase 1 evaluation and compare results between companies. 
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