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1. Introduction

In RAN1#62bis meeting, some solutions for handling collision between CSI-RS and other signals were provided [1-6]; however, this issue is still open. In this contribution, we provide our views on how to handle CSI-RS collision with other signals from perspective of TDD system.
2. Discussion
Some solutions to handle CSI-RS collision with other signals are summarized below: 

Solution1: CSI-RS is prohibited in the subframes {0, 1, 5, and 6} [1, 2]
· It seems to be too restrictive:

· The problem is prominent in UL/DL configuration 0 in TDD and relay configurations that have no DL access subframes outside {0, 1, 5, and 6}.
· For some configurations in TDD, CSI-RS periodicity could not be less than 10ms.
· Inter-cell interference of CSI-RS will be more serious due to decrease in available subframes.
· Collision between CSI-RS and SIBs other than SIB1 still cannot be avoided since they can be scheduled in any subframe.

Solution2: Limiting usable CSI-RS patterns in subframe {0} and limiting CSI-RS periodicity in subframe {5} [3]
· Collision between CSI-RS and SIB/Paging still could not be avoided

Solution3: Puncturing CSI-RS in those PRBs containing BCH/PSS/SSS/Paging/SIB [4, 5]
· It incurs complexity in UE.

Solution4: Puncturing SIB/Paging in those REs transmitting CSI-RS and limiting usable CSI-RS patterns in subframes {0, 5}. Usable CSI-RS pattern in subframes {0, 5} are shown in Figure1 and 2.
· It leads to performance loss of SIB/Paging[6]:
· Impact of CSI-RS insertion is insignificant on demodulation performance of paging and system information.
· Decreasing coding rate is an efficient method to minimize the impact of CSI-RS insertion.
Solution 1 and solution2 are limiting solutions. Those solutions could not completely solve problems from collision between CSI-RS and BCH/PSS/SSS/Paging/SIB and is too restrictive for some cases. Therefore, limiting solutions are not our preferred.
Solution 3 and solution 4 are puncturing solution. Those solutions could completely solve CSI-RS collision with other signals. The better solution could be further studied in terms of system performance and complexity.
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Figure 1 Resource allocation in subframe0 within central 6 PRB
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Figure 2 Resource allocation in subframe5 within central 6 PRB
3. Conclusions
In this contribution, we discuss the CSI-RS collision with other signals. Some suggestions are provided as following:  

· Limiting subframe/pattern/periodicity is not a good way to handle collision problem. CSI-RS configuration should be supported as flexibly as possible and operators can freely choose optimized CSI-RS configuration in implementation.
· Puncturing solutions are effective methods to solve collision problems between CSI-RS and other signals.
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