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1 Introduction

In RAN#68 meeting, the WID of elevation beamforming and FD-MIMO for LTE was approved with the following objectives [1]:

· 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]
In this contribution, we present our views on transmission mode configuration for FD-MIMO. 
2 Discussion
The configuration of transmission mode basically determines the set of antenna ports available for transmission. For FD-MIMO, one major difference from the conventional MIMO is the use of 2D antenna array and larger number of antenna ports. For Rel-13, at least 12 and 16 transmission antenna ports shall be supported for FD-MIMO. However, the number of transmission antenna ports supported by the current LTE is up to 8, e.g. by TM 9 and TM 10. From this perspective it is justified to add a new transmission mode e.g. TM 11 for FD-MIMO. Rel-13 UE capable of FD-MIMO can be semi-statically configured via RRC signalling for FD-MIMO operation by using TM 11. 
There could be other reasons supporting to define a new transmission mode for FD-MIMO. Firstly, the configuration of CSI-RS for FD-MIMO will be different. Not only the number of CSI-RS antenna ports is increased to more than 8, but also there could be multiple NZP CSI-RS resources linked to a CSI process for channel measurement. As a result, the total number of configured NZP CSI-RS resources would be much greater than the current maximum allowed value, e.g. up to 3 NZP CSI-RS resources for TM 10. Secondly, CSI measurement restriction could be applied to FD-MIMO dependent on RAN1 agreement. If so, the CSI measurement would be different from that of TM 9 and 10. In addition, CSI feedback for FD-MIMO would be different due to the support of beamformed CSI-RS. Although it was agreed in last RAN1#82 meeting [2] that no new CSI reporting modes will be defined for FD-MIMO, an extension of both PUSCH based A-CSI reporting modes and PUCCH based P-CSI reporting modes is needed for supporting FD-MIMO. 
Supporting higher dimensional MU-MIMO is another important feature for FD-MIMO. Currently, up to 4 layer MU-MIMO can be supported in TM 9 and 10 but with quasi-orthogonal DMRS port multiplexing. If additional orthogonal DMRS ports are supported, then new DCI format may needs to define but only applied to new transmission mode. If it is agreed to reuse the existing DCI format for indicating additional DMRS ports, the feature of increased DMRS port orthogonality shall be applied also to legacy transmission modes such as TM 9 and TM 10 to improve MU-MIMO performance. Therefore, in our view the DMRS enhancement shall be used treated as an independent Rel-13 feature.
In [3], it was also discussed the other alternative for configuration of FD-MIMO without introducing new transmission mode. For example, FD-MIMO is used with TM 9 and TM10 by separate configuration of component features and parameters using semi-static higher layer signalling.  In our view, it could be possible if FD-MIMO can be decomposed into several less dependent feature components such as CSI-RS, DMRS, CSI feedback, etc. If FD-MIMO introduces a number of new features and creates lots of changes to DCI format, CSI-RS and CSI reporting modes, maybe it is difficult to configure the component features separately due to the feature dependency.  
In summary, whether to introduce a new transmission mode for FD-MIMO in Rel-13 may depend on the agreements of specification enhancements on CSI-RS, CSI feedback, DCI format etc. Our preference is to use FD-MIMO with TM 9 and 10 as much as possible via high layer configuration of component features. At least for non-precoded CSI-RS and CSI reporting class A, the major difference is the increase of number of CSI-RS ports and new codebook structure. It shall be possible to use it with legacy TM 9 and 10. For beamformed CSI-RS and CSI reporting class B, a new transmission mode may be needed if there are significant differences on CSI measurement and reporting. 
Proposal 1: CSI reporting class A with {12, 16} ports shall be supported also with legacy TM 9 and 10.

Proposal 2: FFS on DL transmission mode configuration for CSI reporting class A with BF CSI-RS.

3
Conclusion

In this contribution, we present our views on configuration of FD-MIMO. We have the following proposals:

Proposal 1: CSI reporting class A with {12, 16} ports shall be supported also with legacy TM 9 and 10.

Proposal 2: FFS on DL transmission mode configuration for CSI reporting class A with BF CSI-RS.
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