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1. Introduction
In RAN#68 meeting, the FD MIMO WI was approved and the objectives are:

· 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]

Impact on UE and eNB complexity should be taken into account.
Considering there are only three RAN1 meeting until the WI is concluded, in this contribution, we discuss the works need to be done and analyze the specification impact, and also some prioritization/de-prioritization if time doesn’t permit.
2. Discussion 

The two main objectives of WI are reference signal enhancement and CSI feedback enhancement. Below, we discuss the objectives from the view point of priority in Rel-13.
Reference signals:

CSI-RS: 
Designing CSI-RS for more than 8 ports is the most important part of the WI to begin with. New CSI-RS pattern should be defined for 16 and 12 ports in Rel-13. Basic principles of current CSI-RS design should be followed (e.g. 1 RE per port per PRB) and the RE resources within the PRB is reused as much as possible with maximizing reuse factor. As there are fewer downlink subframes in subframe structure type 2 and demand of CSI-RS resource increases with larger antenna arrays, support of CSI-RS transmission in DwPTS in subframe structure type 2 should be specified keeping same CSI-RS pattern as in normal subframe as much as possible. 
In Rel-12, one NZP CSI-RS resource is associated with one CSI process. For beamformed CSI-RS, the relationship between CSI process and the number of NZP CSI-RS resources should be extended.
SRS: 
For EBF/FD MIMO, as the size of antenna array grows the CSI-RS overhead becomes very large and the system/UE complexity for CSI calculation also becomes critical. Benefit of SRS is well understood for TDD system; and even in FDD system long term channel information on SRS can be measured as the channel in vertical domain changes very slowly. SRS capacity enhancement will also be beneficial for higher dimension MU-MIMO. Considering the limited time in Rel-13, simple mechanisms should be considered with higher priority e.g. increasing RPF=4, increasing number for UpPTS symbols for TDD for SRS capacity improvement. 
DMRS: 
Several alternatives of DMRS enhancement to support larger number of orthogonal ports for higher dimension MU-MIMO have been studied in SI phase. Although the simulations results are not promising and the simulation assumptions are very diverse among the companies, we think DMRS overhead of 12 RE and OCC=4 can be considered as an enhancement due less potential specification effort and lower system impact. DMRS enhancement can be considered if no significant increase of DCI size. If time doesn’t permit, it can be de-prioritized in Rel-13.
CSI reporting:

Codebook design: 
According to the WID, for non-precoded CSI-RS, codebook for 2D antenna array with 8, 12, 16 ports are to be designed. From the past experiences of codebook design, even for one antenna size it takes very long time. Codebook design for 16 Tx seems more natural in Rel-13 so in our view 16 Tx codebook design has higher priority. The same design principle can be applied to 12 Tx codebook design so as to not spend lots of time. Furthermore, in SI phase many companies showed that wider antenna array has gain over taller array, so we don’t see very motivation for 8 Tx 2D array in Rel-13. 8 Tx codebook for 2D antenna configuration can be de-prioritized if time doesn’t permit in Rel-13 and can be optimized in future release if deemed necessary. 
CSI feedback for BF CSI-RS: 
There are different variants of beamformed CSI-RS schemes listed in EBF/FD MIMO TR, however, during SI phase some schemes are well evaluated while others are not. And, the system overhead, complexity also varies among the schemes. In Rel-13, due to limited time to complete the WI, in our view, no new codebook is needed which means the codebooks for non-precoded CSI-RS can be used for CSI feedback. And, a new feedback element should be introduced to assist beam selection.
3. Conclusions
In this contribution, we analyzed the objectives of FD MIMO WID and from our point of view the objectives are prioritized as below:

High:

· CSI-RS design for 16 and 12 ports

· Codebook design for 16 Tx and CSI feedback
· Feedback mechanism for beamformed CSI-RS

· SRS capacity enhancement

Medium:

· Codebook design for 12 Tx
· CSI-RS in UpPTS
Low:

· Codebook design for 8 Tx

· DMRS enhancement for higher dimension MU-MIMO
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