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1. Introduction

RAN1#61 meeting concluded CSI-RS design related issues as following [1]:
· CSI RS port multiplexing is based on CDM for each pair of CSI RS port

· Avoidance of port 5 of the same cell should be addressed.

· A nested structure among 2, 4, 8 CSI-RS ports simplifies the implementation

· The pattern with smaller number of CSI-RS port is a subset of the pattern with larger number of CSI-RS port
· Study a single and multiple patterns in terms of achievable reuse factor and signaling overhead.

· A time-invariant time/frequency shift is used in a cell

· Each company is encouraged to bring pattern proposals for normal and extended CPs, and for FDD and TDD

· Email discussion until RAN1#61bis on the pattern proposals: Moderator: Xia Yuan @ Huawei
· Patterns to be provided by Wednesday 2nd June.

· Discussion of patterns can continue afterwards.
This document discusses CSI-RS pattern further.

2. Discussion
2.1. Base pattern
Assuming that CSI-RS pattern should avoid the antenna port 5 RE of all the cells, CDM-F/OCC=2/adjacent RE would be better choice because available resource in time domain is limited in general. Besides, that base pattern has another possible merit namely it can exploit additional single OFDM symbol e.g. OFDM#3 for Normal CP, w/o port 5 and OFDM#8 for Normal CP, w/o port2,3, and so on. It would be preferable to avoid mix of CDM-F and CDM-T pattern considering unnecessary increase of UE complexity.
2.2. The methods to avoid antenna port 5
As indicated in the previous section, we assume the avoidance of all the cells is necessary considering the agreement according to [4] i.e. “Avoidance of port 5 of the same cell should be addressed”. However if majority company supports scheduling based solution i.e. Antenna port 5 can never be sent in a subframe with CSI-RS, it is also attractive since available resource for CSI-RS is definitely increased. On the other hand, another solution by picking a reuse pattern for a given v_shift seems a bit dangerous choice since it reduces flexibility for the configurable parameters in particular for HetNet scenario. Furthermore superposition or puncturing for port 5 RE should be avoided as much as possible concerning its impact in terms of UE demodulation for corresponding PDSCH transmitted by port 5.
2.3. CSI-RS pattern for extended CP
There is still a major open issue namely DMRS pattern for extended CP. So to reach consensus on the CSI-RS pattern for extended CP is rather difficult right now. To discuss the CSI-RS pattern after DMRS pattern is concluded would be reasonable approach.
3. Our proposed CSI-RS pattern for {2, 4, 8} CSI-RS ports
According to the discussion in section 2, we propose following CSI-RS pattern:

* For 2 CSI-RS ports, normal CP
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* For 4 CSI-RS ports, normal CP
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* For 8 CSI-RS ports, normal CP
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4. Conclusion
We propose CSI-RS pattern shown in section 3.
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