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1. Introduction
In RAN1#62bis meeting, significant progress was made on CSI-RS signaling design [1], however, there are still some issues which need to be further studied:

· Support of multiple of 4 msec duty cycle considering the UL HARQ timing in HetNet operation for FDD

· How to handle/avoid collision between CSI RS and BCH/PSS/SSS/Paging/SIB, etc considering both FDD and TDD.

· Whether to allow CSI RS on almost blank subframes

The 1st and 3rd bullets are discussed in this document, which are also related to HetNet design.
2. Duty cycle 
In [3], a multiple of 4ms periodicity of CSI-RS is suggested, because it will be useful if time domain partitioning based solutions are adopted for HetNet in FDD mode. However, it may result in collision between CSI-RS and Paging/SSS/PSS/PBCH due to different periodicity configuration.
One method is not to allow CSI-RS in the subframes containing Paging/SSS/PSS/PBCH, which on the other hand will lead to diverse and larger periodicity. In [3], it is also referred that when configured with 4ms periodicity, CSI-RS uses only 6 subframes every 40ms in FDD with maximum spacing between CSI-RS subframes of 12ms. It not only increases UE complexity but also leads performance loss due to feedback delay extension. In terms of system design, this method to deal with collision is not reasonable [2]. Another method is to allow CSI-RS in the subframes containing Paging/SSS/PSS/PBCH and puncture either CSI-RS or SIB/Paging when collision happens [2].
If collision problem can be solved simply and effectively, a multiple of 4ms periodicity of CSI-RS could be accepted. Otherwise, a multiple of 4ms periodicity of CSI-RS is not necessary.

In addition, TDD mode doesn’t benefit from CSI-RS periodicity of multiple of 4 ms, because time domain partitioning based solution corresponds to the DL/UL configuration in TDD mode and its periodicity is usually not 4ms. Therefore, CSI-RS periodicity of a multiple of 4ms shall not be supported in TDD mode.
3. CSI-RS on almost blank subframe
In order to eliminate the CSI-RS interference from macro cell, it is suggested that CSI-RS is not transmitted in almost blank subframe. However, it may introduce complexity and performance loss as discussed above. Moreover, it is not usual that CSI-RS is transmitted in almost blank subframe. Such as CSI-RS with periodicity of 5ms and almost blank subframe with periodicity of 4ms, it occurs only one time in 20 subframes. Therefore, performance loss from CSI-RS interference in almost blank subframe should be further studied.
4. Conclusions

In this contribution, we discuss two issues on CSI-RS signaling design. Some suggestions are provided as following:
· If collision problem can be solved simply and effectively, a multiple of 4ms periodicity of CSI-RS could be accepted. Otherwise, a multiple of 4ms periodicity of CSI-RS is not necessary;

· CSI-RS periodicity of a multiple of 4ms is not supported in TDD mode;
· Performance loss from CSI-RS interference in almost blank subframe should be further studied.
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