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1 Introduction
A study item on elevation beamforming and FD-MIMO was approved in RAN#65 with the following objectives:

· Identify antenna configurations for 2D antenna arrays with {8, 16, 32, 64} TXRUs and evaluation scenarios, including homogeneous and heterogeneous scenarios, for feasibility study, taking into account the outcome of 3D channel model SID

· Evaluate the performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) using 3D-UMa and 3D-UMi channel models
· 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.
· Identify/evaluate potential enhancements required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits including
· Investigate whether additional methods are needed to ensure common channel coverage, cell/point selection and/or RRM measurement reliability.
· Develop design principles for the identified techniques and identify potential specification impact.
Study on the first two objectives is to be started from RAN1#78bis and the remaining objectives will be investigated starting from RAN1#79. In this contribution we provide our views on the deployment scenario and evaluation assumptions for FD-MIMO.

2 Discussion
FD-MIMO is by itself is a broad topic and there are many possible scenarios/schemes to be evaluated. The study needs to be comprehensive enough so that any standard enhancement adopted in Rel.13 is robust and applicable to a wide range of deployments, while it needs to be concluded with reasonable efforts and a realistic timeline in Rel.13. As such discussion on the evaluation scenario/assumption should take into account the tradeoff between the evaluation efforts, complexity, specification timeline, and the significance for revealing the gain of standardized FD-MIMO enhancement. 
2.1 Deployment scenarios for homogeneous and heterogeneous network
The channel models discussed in the Rel.12 3D channel SI (e.g. 3D urban macro and 3D urban micro) do not differentiate homogeneous / heterogeneous deployments. The BS height in each channel model is set according to a specific value (e.g. 10m in 3D-UMi, 25m in 3D-UMa), corresponding to the surrounding building height and UE distributions. Cell size (e.g. ISD) is 200m for 3D-UMi and 500m for 3D-UMa.
It appears that the Rel.12 3D channel models were developed under homogeneous deployment assumption, which will remain an important deployment scenario and should at least be mandated in the Rel.13 study. Meanwhile, small cell deployment is indeed an important use case and may reflect useful future deployment cases for 3D-MIMO. Therefore small cell deployment in heterogeneous deployment might be considered if it is feasible in the Rel.13 timeline. The channel modeling for macro and small cell links should then be based on the existing 3D-UMa and 3D-UMi models concluded from the Rel.12 channel model SI.
Proposal

· Homogeneous deployment scenario is mandatory in the Rel.13 evaluation.

· Heterogeneous scenario can be considered as an optional scenario if feasible within Rel.13 timeline.
2.2 2D-antenna modeling

The Rel.12 SI assumes a 2D planar antenna array configuration comprising of M antenna elements in the vertical domain and N antenna elements in the horizontal domain. The Rel.13 SI introduced a new concept of TXRU which is defined such that each TXRU has its own independent amplitude and phase control. Related to this new concept are issues of 2D antenna array modeling with {8,16,32,64} TXRUs, including antenna element spacing, number of antenna element per TXRU, polarization, virtualization of antenna elements per single TXRU.
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Antenna spacing in the Rel.12 SI is 0.5 λ in the horizontal domain, and 0.5 λ /0.8 λ in the vertical domain. These configurations should be continued to be used in the Rel.13 studies. New antenna spacing is possible to be included in the simulation if justified by realistic deployment setup; however new configurations may have not been rigorously calibrated in the Rel.12 studies and could add to the simulation efforts. Unless a convincing reason is found to justify these new antenna configurations deviating from the Rel.12 assumption, it is preferable to reuse the Rel.12 SI antenna spacing configurations in the Rel.13 study.
Polarization in the Rel.12 channel model includes two configurations where each column is a cross-polarized (XPOL) array or a uniform linear array (ULA). These configurations can be reused in the Rel.13 evaluation.
The number of antennas per TXRU is a new issue to be clarified in Rel.13 due to the introduction of TXRU. There are at least two possibilities:
· One antenna element per TXRU: A one-to-one mapping is established between the antenna element and the TXRU whose amplitude/phase is independently adjustable. Therefore the number of antenna elements and TXRUs are identical. 
· Multiple antenna elements per TXRU: Multiple antenna elements are mapped to each TXRU. In addition, it is further possible that one antenna element can be mapped to different TXRUs. This is a more generic configuration and includes the prior configuration as a special case. It allows for more sophisticated antenna virtualization mapping between antenna elements, TXRU as well as different measurement reference symbols, but details of this configuration require further discussion.
Given that the first configuration is simpler and is a special case of the second, it is proposed that Rel.13 SI at least start from the first configuration (e.g. one-to-one mapping between antenna element and TXRU). The second configuration requires further clarification regarding the mapping details, and can be added to the evaluation when agreements are reached.
Another aspect to be studied is the virtualization between antenna elements and antenna ports (e.g. CSI-RS). In Phase I of the current SID, it is described that for Rel.12 DL MIMO the number of antenna ports is 8 where all antenna ports are arranged as a horizontal array. This would only allow CSI feedback and UE-specific beamforming in the horizontal domain with Rel.12 MIMO scheme. On the other hand, it should be pointed out adapting the number of antenna ports in the horizontal/vertical domains can achieve some level of elevation beamforming with Rel.12 MIMO schemes. These flexible antenna port mapping schemes should also be included in the evaluation, to better understand the baseline performance of Rel.12 MIMO and the gain of standardized enhancement in Rel.13.

Proposal:

· Reuse Rel.12 antenna spacing configuration.
· Reuse Rel.12 polarization configuration.
· Start from one-to-one mapping between antenna element and TXRU
· Details of alternative mappings (e.g. from multiple antenna elements to one TXRU) can be further discussed and considered for future evaluation. 
· Study adapting the antenna ports in the horizontal/vertical domains, to fully understand the baseline performance of Rel.12 MIMO based elevation beamforming. 
2.3 Targeting operating frequency use, traffic model

A 2 GHz carrier frequency has been assumed in the Rel.12 SI for all deployment scenarios, and should be considered as the baseline in the Rel.13 simulation. Realistic non-full-buffer traffic should be considered as a mandatory configuration in the evaluation, e.g. FTP traffic model 1 in the Rel.12 DL MIMO enhancement WI.
3 Conclusions
In this contribution we provided our views on the deployment scenarios and simulation assumptions for the Rel.13 EB/FD-MIMO study item. Our current preferences are summarized below:

Proposal:

· Homogeneous deployment scenario is mandatory. 

· FFS heterogeneous evaluation can be considered as an optional scenario.

· Reuse Rel.12 SI antenna spacing configuration.

· Reuse Rel.12 SI polarization configuration.

· Start from one-to-one mapping between antenna element and TXRU. 
· Details of alternative mapping (e.g. from multiple antenna elements to each TXRU) can be further discussed and considered for future evaluation. 

· Study adapting the antenna ports in the horizontal/vertical domain, to fully understand the baseline performance of Rel.12 MIMO based elevation beamforming.  

· Reuse Rel.12 carrier frequency assumption (i.e. 2GHz).
· Consider non-full-buffer traffic as the mandatory configuration.
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