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1. Introduction
In the RAN1#78bis and RAN1#79 meetings, many agreements were reached on the deployment scenarios and the evaluation methodologies for performance evaluation of Elevation BF and FD-MIMO.  However, for baseline performance and phase 2 evaluation, there are still some remaining issues to be further clarified and decided. In this contribution, we present our views on the remaining details on the simulation assumptions, including:

· CRS virtualization and cell association
· Transmission scheme and number of CSI processes for baseline and phase 2 evaluation

· Remaining details on simulation assumptions for the HetNet on separate frequency band

2. Discussion
2.1. CRS virtualization and cell association
In phase 1 evaluation, the cell association is based on CRS port 0, e.g. using RSRP for homogenous scenario and the co-channel heterogeneous scenario and RSRQ for the HetNet on separate frequency band. In terms of CRS virtualization, the following was agreed for Phase 1.   

· CRS virtualization for Phase 1 is agreed as follows:
· Only CRS port 0 is modeled for UE attachment, 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]
For phase 2 study, there were some concern on using the same Phase 1 CRS virtualization since now the number of vertical TXRU per polarization could be more than one, e.g. MTXRU ≠ 1. As observed in [2], [3] and [4], if CRS is transmitted with different elevation beamforming from the CSI-RS, the coverage of CRS beam may be different with the coverage of PDSCH, which cause improper cell association especially to cell edge UEs in term of system performance. Therefore, for Phase 2 and baseline evaluation, it needs to consider the virtualization of CRS port 0 carefully in order to achieve the best FD-MIMO gain. 
As outlined in [5], there are at least the following options for phase 2 CRS virtualization.

· Opt.1:  CRS port 0 associated to a single TXRU with weights [1,0,0,...,0] or [0,1,0,…,0] (e.g., a single cell or vertical sectorization with different cell-ID). Note that CRS port 0 to TXRU mapping is ideal in this option.
· Opt.2:  CRS port 0 associated to all the TXRUs comprising a column with same pol with weights all one with power normalization (e.g., vertical sectorization with same cell-ID)
In our view, the first option 1 is used for the subarray architecture based TXRU virtualization where one TXRU vertical pattern is relatively wide. And option 2 is useful for the full-connection based TXRU virtualization where there are different TXRU vertical patterns due to the use of different downtilt. With these two options, the problem of coverage mismatch between CRS and PDSCH can be solved.
Proposal 1: For phase 2 evaluation, cell association is based on CRS port 0. The CRS virtualization can follow the proposals in [5]. 
2.2. Transmission scheme
For phase 1 evaluation, the transmission scheme based on TM10 with single CSI process was agreed. The number of CSI processes for phase 2 evaluation is still open and needs to be discussed. One of the options is to use multiple CSI processes for phase 2 evaluation. However, it is noted that based on Rel-12 specification, multiple CSI processes are mainly used for CoMP based coordinated transmission over multiple base stations. For FD-MIMO, it was agreed that there was no coordination among any antenna arrays. For the support of multiple CSI processes feedback, there are strong requirements on UE processing. In general, at this study item phase we shall not limit FD-MIMO to be applied only to multiple CSI processes.
Proposal 2: For phase 2 evaluation, TM10 with single CSI process shall be supported. 

2.3. Remaining details on simulation assumptions for HetNet with separate frequency band

In [1], the following working assumptions were agreed for heterogeneous scenario with separate frequency band.

· Use the following UE association method for HetNet scenario with separate frequency evaluations for Phase 1 evaluation:

· Geometry-based UE association with bias (i.e., RSRP of the target cell divided by the summation of RSRPs of all cells in the same frequency plus noise power for only simulation). Bias value is FFS
· Tilting value for small cells and bias value are jointly determined with targeted small cell UE ratios of 2/3 for phase 1

In the email reflector discussion, a bias value of 2dB and tilt value of 120 degree were selected. From the phase 1 evaluation, it can be observed that the above working assumption can meet the criteria of targeted small cell UE ratio of 2/3. It is also noted in [6] that the performance of the non co-channel HetNet is better than homogenous 3D-UMi at 3.5GHz due to improvement of geometry in small cell. Therefore, the working assumption is proposed to be confirmed. Furthermore, in order to have fair comparison and well justification for performance enhancement, it is preferable to have the same ratio of small cell UEs for phase 2 evaluation. 
Proposal 3: Confirm the working assumption on the geometry-based UE association for HetNet on separate frequency band. 

Proposal 4: For phase 2 evaluation of heterogeneous scenario with separate frequency band, the same ratio of small cell UEs is used. 

Secondly, we want to clarify the antenna gain for small cell. If omni-directional antenna is used in small cell, the antenna gain is assumed to be 5 dBi according to TR 36.872. For AAS deployed in homogeneous scenario of 3D UMa and 3D UMi, the element antenna gain is assumed to 8 dBi. It is not clear whether 8dB can still be assumed for AAS in the small cell. In order to align with previous small cell simulation assumptions, it seems reasonable to assume 5 dBi in such case. A higher element gain could not be justified considering the limited coverage of the small cells. 
Proposal 5: For AAS in small cell, 5 dBi is assumed for element antenna gain. 

3. Summary
In this contribution we discussed the remaining details on simulation assumptions for Elevation beamforming and FD-MIMO. We propose:

Proposal 1: For phase 2 evaluation, cell association is based on CRS port 0. The CRS virtualization can follow the proposals in [5].
Proposal 2: For phase 2 evaluation, TM10 with single CSI process shall be supported. 

Proposal 3: Confirm the working assumption on the geometry-based UE association for HetNet on separate frequency band. 

Proposal 4: For phase 2 evaluation of heterogeneous scenario with separate frequency band, the same ratio of small cell UEs is used. 

Proposal 5: For AAS in small cell, 5 dBi is assumed for element antenna gain. 
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