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1 Introduction
In the RAN1#79 meeting, most of working assumptions for phase 1 evaluations were agreed. So, the main work of this meeting is the discussion of Phase 2 evaluation and enhancements. Before the discussion of the specification enhancements for EBF/FD-MIMO, the baseline should be determined and aligned as soon as possible. In the RAN1#79 meeting, we had the following agreements for the baseline related working assumptions [1],

· 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;
· Antenna array configuration is given by the parameters {M,N,P,Q}
· Baseline and Enhancement cases assume the same values for M, N, P, Q 

· 1D TXRU virtualization: The total number of associated TXRUs:  Q= MTXRU * N * P according to TXRU model-1 (as defined in RAN1#78bis)

· 2D TXRU virtualization: The total number of TXRUs Q should be described by the proponent
In this contribution, we focus on the discussion of the working assumptions for baseline evaluations in the Homogeneous networks and provide the details. 
2 Discussion on Baseline Evaluation Assumptions
Considering the limitation of the time of the SI and complexity, at least up to 16 TXRUs should be completed in order to specify the feature in Rel-13, which is a good tradeoff between standard efforts and time limitation for the SI. In addition, it is known that the cost of the antenna systems is increased by the number of TXRUs. Taking into account of the cost, the antenna systems with up to 16 TXRUs can be the first stage to be deployed in the practical scenarios. For the above reasons, the baseline evaluation assumptions for at least up to 16 TXRUs need to be provided as the first step. 

Proposal 1: The baseline evaluation assumptions for at least up to 16TXRUs need to be provided as the first step. 
In the email thread [79-08], many different cases for baseline evaluation were proposed by companies. Based on the proposed baseline cases, we give some analysis as follows. At first, for 8 TXRUs, N={1,2,4} have been agreed as the first priority. In the contribution, we focus on the discussion of N={2,4} cases, which are more general cases in the practical deployment. For these cases, it seems that the views from most companies are very similar, i.e., 
For N=2, most companies proposed that 
· Each TXRU are virtualized by 4 vertical antenna elements (1D sub-array virtualization) 
· There are 4 horizontal antenna ports and 2 vertical antenna ports
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Figure 1a. TXRU virtualization                     Figure 1b. Antenna ports indexing
For N=4, the evaluation assumptions for baselines are also almost the same from most companies in the email discussion, where
· Each TXRU are virtualized by 8 vertical antenna elements (1D virtualization) 

· There are 8 horizontal antenna ports and 1 vertical antenna port
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Figure 2a. TXRU virtualization                       Figure 2b.  Antenna ports indexing
Since these baseline assumptions are aligned by most companies, we can agree the baseline assumptions for these cases firstly, especially for N={2,4} cases shown as Figure 1 ~ Figure 2.
Proposal 2: The baseline evaluation assumptions for 8TXRUs can be agreed firstly, especially for N={2,4} as the shown in Figure 1 and Figure 2 . 

For 16 TXRUs, as discussed in the email thread, there are mainly 3 different structures for baseline assumptions
· Option 1: CSI-RS virtualization [3]: Each CSI-RS port is virtualized from 2 TXRUs
· Option 2: Sectorization with 2 CSI resources [4]: 8TXRUs  for the high sector with 1 CSI-RS resource, Another 8TXRUs for the low sector with another CSI-RS resource
· Option 3: Horizontal and vertical separation with 2 CSI-processes [5]: 1 CSI-process for horizontal domain and 1 CSI-process for vertical domain
The option 1 seems a nature extension scheme with no obvious additional complexity and overhead. In different scenarios, the tilt of each TXRU can be adjusted. 

The option 2 with vertical sectorization requires two times of CSI measurement and feedback resources. In the UMi scenario, some benefit can be obtained from the two different tilts. However, the overhead of the measurement and feedback increase with 100% and the planning in vertical sectorization is difficult in the practical deployment. In the discussion of MIMO issues in previous releases, such as 4TX MIMO enhancements in Rel-12, horizontal sectorization (such as 6-sectors per cell) has not been discussed as a candidate of the baseline. 
In option 3, 2 CSI-processes are required. The increase of the overhead also should be taken into account. With the help of Kronecker operator, the full-scale PMI can be obtained with the two parts of channel information, i.e., horizontal and vertical parts, which measured and fed back using different CSI-processes.  However, the CQI and rank is difficult to be obtained with the horizontal and vertical parts.
Furthermore, the baseline schemes in option 2 and option 3 may be both based on multiple CSI-processes in TM10, which is an optional feature in Rel-12. It means that a large part of UEs will not support the baseline scheme in option 2 and 3. 
Based on the analysis, option 2 and option 3 may be good structures for the further study of enhancements, but may be not good for the baseline assumptions. Thus, we propose to use the option 1 as the baseline evaluation assumptions, where the details are attached in the appendix.
Proposal 3: Use the option 1 as the baseline evaluation assumptions. 
3 Conclusions

In this contribution, the working assumptions for baseline evaluations are provided, including the discussion on baseline evaluation assumptions and the details of the assumptions. We also have the following proposals:

Proposal 1: The baseline evaluation assumptions for at least up to 16TXRUs need to be provided as the first step. 

Proposal 2: The baseline evaluation assumptions for 8TXRUs can be agreed firstly, especially for N={2,4} as the shown in Figure 1 and Figure 2 . 

Proposal 3: Use the option 1 as the baseline evaluation assumptions. 
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Appendix
Details of the baseline assumptions for 16 TXRUs

For the case of 16 TXRUs, N=2 or 4 are also more general in the practical deployments. So, we provide the baseline evaluation assumptions for N=2 and N=4 with the antenna configurations (M=8,N=2,P=2,Q=16) and (M=8,N=4,P=2,Q=16) with the first priority. Compared to the cases with 8TXRUs, there are more degrees of freedom for virtualization with 16 TXRUs, i.e., there exists a virtualization from TXRUs to CSI-RS ports.

For N=2 cases:
There are two stages of virtualizations, the first is from antenna elements to TXRU, and the second is from TXRU to CSI-RS ports as shown in Figure 3a and Figure 3b. For the baseline assumptions, we can use the same target angle for the two virtualizations, which is 100 degrees for 3D-UMa and 3D-UMi scenarios.
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Figure 3a TXRU virtualization           Figure 3b Antenna ports virtualization      Figure 3c Antenna ports indexing

The antenna ports indexing scheme is shown in Figure 3c, and cell association weights and method is aligned with the assumption in 8TXRUs, i.e., the option 1 in [1], CRS port 0 associated to a single TXRU with weights [1,0,0,...,0] or [0,1,0,…,0], CRS port 0 based RSRP.
For N=4 cases:
Each TXRU is virtualized from 4 antenna elements and each CSI-RS port is virtualized from 2 TXRUs as shown in Figure 4a and Figure 4b. In the baseline evaluation, the same target angle for the two virtualizations can be used, which is 100 degrees for 3D-UMa and 3D-UMi scenarios.
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Figure 4a TXRU virtualization    Figure 4b Antenna ports virtualization      Figure 4c Antenna ports indexing

The indexing scheme for CSI-RS ports is shown in Figure 4c, and cell association method is aligned with the assumptions in N=2 cases.
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