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Introduction
A way forward [1] was discussed in RAN1#84bis, which proposed following proposals:
Proposal:
· The aggregation of CSI-RS resource configuration is used to support {20, 24, 28, 32} NZP CSI-RS ports 
· Backward compatibility with Rel-13 and Rel-12 UEs for CSI-RS port sharing shall be supported
· The use of CDM-length 2 and 4 is maintained for {20, 24, 28, 32} CSI-RS ports
· The CDM-length 8 is not precluded. Details FFS.
· FFS on lower density and overhead reduction techniques 

In this contribution, we discuss the necessity of backward compatibility with Rel-13 and Rel-12 CSI-RS ports. 
Discussion  
In Rel-13, CDM length 4 is introduced for NZP CSI-RS to increase power utilization considering the limit of 6dB boosting. CDM length 2 is also supported and for NZP CSI-RS ports higher than 8, especially for 16, backward compatibility is considered for ports to RE mapping such that ports to antenna mapping of Rel-12 UEs follow dual polarized antenna structure. However, such backward compatible design doesn’t work for every antenna structures. For instance, 16 port Rel.13 CSI-RS does not support backward compatibility to 2 and 4 port Rel.12 CSI-RS, and 12 port Rel.13 CIS-RS does not support backward compatibility to 2 and 8 port Rel.12 CSI-RS.  And, for example, in Rel-13 system with 16 ports NZP CSI-RS, Rel-12 UEs are supported utilizing 8 out of 16 ports with CDM length 2 to save CSI-RS overhead; however impact to coverage was not investigated and  PDSCH performance was not studied with only utilizing half of PA capacity. Typically, failure to utilize full power utilization incurs severe performance loss in the range of 20-30%, way more than the meager CSI-RS overhead saving from backward compatibility to Rel.12 CSI-RS. 
Observation:
· Backward compatibility to legacy CSI-RS is not a complete solution.
· Backward compatility to legacy CSI-RS saves marginal CSI-RS overhead, while PDSCH performance loss due to non-full power utilization is much more severe.  

As the number of antenna ports grows, up to 32, full power utilization becomes even more crucial to ensure coverage. For 32 ports NZP CSI-RS with CDM length 2 there is a 6dB gap between transmit power and attainable full power. On the other hand, if only 8 ports out of 32 CSI-RS ports are used to transmit NZP CSI-RS for Rel-12/13 UEs, only one quarter of PA capacity is utilized which definitely is undesirable. If backward compatibility with Rel-12/13 UEs for CSI-RS ports sharing is so important, first the coverage should be carefully investigated, second since only portion of PA capacity is used its impact to PDSCH performance should be studied. There will be slight increase in CSI-RS overhead when backward compatibility is not considered, however beamforming gain will be significant for Rel-12/13 UEs with larger antenna array. The benefit of saving CSI-RS overhead with Rel-12 UEs sharing part of Rel-14 UEs CSI-RS should be compared against separately configuring Rel-14 non-precoded CSI-RS and beamformed CSI-RS for Rel-12 UEs, considering utilization of PA capacity. 
For the above reasons, it is not preferable to use CDM length 2 for Rel-14 NZP CSI-RS design. CDM length 4 can be considered, however if backward compatibility with Rel-13 UEs for CSI-RS ports sharing to be considered, issues such CSI-RS coverage and impact to PDSCH performance due to partial PA capacity utilization should be studied first. As full power utilization is very important especially for higher number of NZP CSI-RS ports, CDM length 8 should be supported in Rel-14.

Conclusions
In this contribution, we discussed backward compatible CSI-RS design and pointed out some issues which need to be addressed, the benefit of overhead saving by port sharing should be weighed against potential coverage loss and impact to PDSCH transmission.
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