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1. Introduction

EBF/FD MIMO WI [1] has agreed with a wide range of enhancement objectives for utilizing both elevation and azimuth domains with 2D antenna array with cross-poles at eNBs. Those objectives can be summarized as following: 

· Specify enhancements on reference signal in the following areas [RAN1]

· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping
· Beamformed CSI-RS

· SRS capacity improvement

· Support for SRS transmission with 4TX antennas as a second priority

· Support of additional ports for DMRS targeting higher dimensional MU-MIMO
· The maximum number of DMRS ports that a UE may be able to receive is kept as 8
· Specify enhancements on CSI reporting in the following areas [RAN1]

· For non-precoded CSI-RS, codebook for 2D antenna arrays for support of {8,12,16} CSI-RS ports and associated necessary channel state information. 

· If there is not significant gain shown for new codebook for 8 CSI-RS ports, the current codebook for 8 CSI-RS ports is retained. 
· Necessary channel state information for beamformed CSI-RS
· Extension of Rel-12 CSI reporting mechanism for both periodic and aperiodic CSI reports

· Specify higher layer support of enhancements listed above [RAN2]

· Specify the necessary UE (if any) core requirements [RAN4]

Given those enhancement objectives, generally we believe that RAN1 needs to clarify some system level evaluation details firstly which can balance RAN1 simulation workload, potential enhancement target and the ease of comparison of technology candidates.  Some enhancement objects of the WI may tangle each other.  The SI has designed a large number of candidates of AAS systems so that they can be hard to be reused in the WI. Therefore we try to present our understanding in this contribution so that future RAN1 discussion can be more productive. 
2. Clarifications for System Level Evaluation and Comparison 

The WI of EBF/FD MIMO has a wide range of objectives. In order to make fair comparison and also justify performance gain of enhancement candidates, it is necessary to discuss what system level simulation assumptions should be used, starting from assumptions used for the SI of EBF/FD MIMO. 
· Scenarios:

There are 6 scenarios defined in the SI of 3D MIMO although the majority of results included in the final report of SI are for homogenous 3D-UMa and 3D-UMi scenarios.  In our understanding, 3D-UMa and 3D-UMi scenarios are sufficient enough to quantify typical 3D propagation channel conditions, e.g. base station above or below surrounding buildings with wide range of vertical indoor users, and can be used to compare the proposals of enhancement and EBF/FD MIMO schemes.    
Proposal #1: Prioritize homogenous 3D-UMa and 3D-UMi scenarios during WI
· (M, N, P) and (MTXRU, NTXRU, PTXRU)

The antenna array model from the SI can be reused here with further restrictions so that the candidate of design can be more reasonably compared with each other. The selections of (M, N, P) and (MTXRU, NTXRU, PTXRU) are closely related to specific objectives of WI. 

One of WI targets is to design codebooks for 8, 12, and 16 CSI-RS ports using full port mapping for 2D antenna array, e.g. one TXRU mapped to one non-precoded CSI-RS port and 2D antenna array also means at least more than one vertical CSI-RS port.  Potential codebook designed for 8/12/16 CSI-RS ports in Rel 13 may support at least V2H4, V3H6, V6H3, V2H8, V4H4 ports.  Therefore, such a target will lead to following antenna array models supporting codebook design tasks accordingly:

· AAS # 1: (MTXRU, NTXRU, PTXRU) = (2,2,2) and (M, N, P) = (8,2,2)
· AAS # 2: (MTXRU, NTXRU, PTXRU) = (3,2,2) and (M, N, P) = (9,2,2)
· AAS # 3: (MTXRU, NTXRU, PTXRU) = (2,3,2) and (M, N, P) = (8,3,2)
· AAS # 4: (MTXRU, NTXRU, PTXRU) = (2,4,2) and (M, N, P) = (8,4,2)
· AAS # 5: (MTXRU, NTXRU, PTXRU) = (4,2,2) and (M, N, P) = (8,4,2)
Note for the case of 12 CSI-RS ports, the dimensions of AAS array are different from that studied in the SI. It is related toTXRU modelling which will be discussed below. Generally, AAS virtualization using subarray partition is assumed for the simplicity of AAS virtualization. 
Proposal #2: New codebooks for 8/12/16 CSI-RS ports may need to consider at least 5 different sets of (M, N, P) and (MTXRU, NTXRU, PTXRU).
·  TXRU Virtualization Model

TXRU virtualization model defines the relation between the signals at the TXRUs and the signals at the antenna elements. Sub-array partition and full-connection model are described in the SI [2] although other virtualization models are still feasible in practice. 

TXRU virtualization models will seriously impact the codebook design since beam shaping per reference port and the effective distance between ports are changed by different TXRU virtualization models.  Moreover new codebook design needs to have a certain flexibility of supporting different AAS implementations. Therefore the performance evaluation of new codebook design needs to consider at least more than one type of virtualization models. Similar with 4Tx enhancement with a trade-off supporting both wide and close antenna spacing, new codebooks are trade-off of multiple TXRU virtualizations which need to be specifically agreed in RAN1, e.g. sub-array partition and full connection models with detailed weighting factors per scenario.  
Proposal #3: New codebooks are defined for a certain trade-off among multiple TXRU virtualization models whose details need to be agreed per AAS array per scenario by RAN1 before further comparison.  
· DMRS design

The simulation assumptions for DMRS design has been discussed and agreed in RAN1 80 in [3]. In our understanding, new DMRS design in the WI may be the most beneficial for TDD with 64TXRU since high rank SU and high order MU are more likely in TDD with 64 TXRU. Moreover, with (M, N, P, Q) = (8, 4, 2, 64) we can avoid the discussion of simulation details, e.g. TXRU virtualization modelling, etc. 

For FDD, there are multiple feedback enhancements supporting 2D AAS, for example new 3D codebooks for non-precoded CSI-RS, new feedback mechanisms for precoded CSI-RS and hybrid beamforming. Since those feedback solutions are ongoing discussion, it will be difficult to couple those open issues with DMRS design.  Generally, we believe that quantization errors caused by CSI feedback in FDD may reduce the gain of DMRS enhancement. Therefore, DMRS enhancement in Rel 13 can focus on TDD with FD-MIMO. 
Proposal #4: Prioritize antenna array model with (M, N, P, Q)=(8,4,2,64) in TDD for DMRS design 
· Beamformed CSI-RS

Beamformed CSI-RS schemes in Rel 13 may introduce new definition or feedback mechanism of beamformed CSI-RS resource(s). For beamformed CSI-RS based TDD and FDD, generally speaking we believe that (M, N, P, Q)=(8,4,2,64) is reprehensive and sufficient for this objective of WI. Beamformed CSI-RS is designed to overcome the limitation of feedback of non-precoded CSI-RS. It can support arbitrary antenna array type by network implementation and Rel 13 enhancement, especially for a large scale antenna array with 64 or more TXRUs. 

Proposal #5: Prioritize antenna array model with (M, N, P, Q) = (8, 4, 2, 64) for beamformed CSI-RS based feedback design

· Baseline schemes
For WI, a clear defined and well-understood baseline scheme is important for further standard enhancements. We believe that both baseline and enhancement should use the same antenna array with same (M, N, P, Q) values. Different TXRU virtualization models may or may not be needed depending on specific design objective. 
Proposal #6:  Both baseline and enhanced EBF/FD MIMO schemes should use the same antenna array with same (M, N, P, Q) values. 
Baseline schemes have been extensively discussed during the SI. RAN1 can leverage discussion and knowledge we learn from the SI. Category 2 of virtual sectorization is a good baseline scheme for objectives of codebook design and beamformed CSI-RS. Especially for 12 CSI-RS ports and corresponding codebook design, proper antenna array modelling for both baseline and enhancement is needed since the baseline for the case of AAS # 3 with (MTXRU, NTXRU, PTXRU) = (2,3,2) and (M, N, P) = (8,3,2) are not studied before.  To use category 2 as baseline schemes, details of beamforming vectors and downtilt angles should be agreed by RAN1 since they will seriously impact the baseline performance. 
Proposal #7: Prioritize cat 2 of virtual sectorization as baseline schemes for non-precoded and beamformed CSI-RS scheme whose details for virtualization should be clarified. 
3. Conclusions

In this contribution we discuss potential issues of simulations of EBF/FD MIMO WI and have following observations and proposals: 

· Proposal #1: Prioritize homogenous 3D-UMa and 3D-UMi scenarios during WI

· Proposal #2: New codebooks for 8/12/16 CSI-RS ports may need to consider at least 5 different sets of (M, N, P) and (MTXRU, NTXRU, PTXRU)
· Proposal #3: New codebooks are defined for a certain trade-off among multiple TXRU virtualization models whose details need to be agreed per AAS array per scenario by RAN1 before further comparison

· Proposal #4: Prioritize antenna array model with (M, N, P, Q)=(8,4,2,64) in TDD for DMRS design 

· Proposal #5: Prioritize antenna array model with (M, N, P, Q) = (8, 4, 2, 64) for beamformed CSI-RS based feedback design
· Proposal #6:  Both baseline and enhanced EBF/FD MIMO schemes should use the same antenna array with same (M, N, P, Q) values

· Proposal #7: Prioritize cat 2 of virtual sectorization as baseline schemes for non-precoded and beamformed CSI-RS scheme whose details for virtualization should be clarified
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