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1. Introduction

In RAN1 #62bis meeting, there were a lot of discussions on signaling for CSI-RS, and following agreements were reached [1]:

· The values for the number of CSI-RS ports: 1, 2, 4, 8 
· The parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback, is defined as ρc  which is the ratio of PDSCH EPRE and CSI-RS EPRE； 
· The number of CSI-RS ports is signaled by 2 bits

· The CSI-RS configuration is signaled by 5 bits

· The number of CSI-RS ports and CSI RS configuration is separately defined.

· CSI-RS configuration to (k’, l’) indices are based on revised version of the original proposal from the editor’s as shown in [1].
In this contribution, we summarize our views on some remaining issues on CSI-RS configuration, such as:

· The duty cycle with multiple of 4ms;

· Available subframes for CSI-RS;
2. The duty cycle with multiple of 4ms
In 3Gpp RAN1 #59 meeting, the duty cycle with multiple of 5 ms was agreed as the baseline for CSI-RS. 

In recent meetings, the duty cycle with multiple of 4ms was provided by some companies [5].In their views, the benefits for duty cycle of multiple of 4ms can be achieved, especially for 8ms duty cycle which is aligned with the round trip delay of uplink HARQ.

In our opinion, considering the channel estimation precision, the duty cycle with 4ms or 5ms should be no more differences [3]. And considering the ICIC in HetNet of FDD system, there is not enough evidence proving a great performance improvement up to now. So, considering the unity of the specification for FDD and TDD, introducing an extra duty cycle seems no necessary.

Proposal1: the duty cycle with multiple of 4ms seems not necessary, at least at this moment. 
3 Available subframes for CSI-RS
3.1 Transmitting CSI-RS in DwPTS
We do not think CSI-RS should be transmitted in DwPTS subframe. In TDD system, the special subframe with DwPTS is complicated, and there are lots of special subframe configurations. If CSI-RS is transmitted in special subframe, more details should be considered. It will also bring enormous complexity in transmitting CSI-RS and a lot of specification effort.

Proposal 2: The special subframe with DwPTS should be precluded to transmit CSI-RS.

3.2 Transmitting CSI-RS in available subframes

As we know, CSI-RS can be transmitted in Downlink subframes. Considering PBCH and PSS/SSS in system, there are two alternations.

Alt 1: Transmitting CSI-RS avoiding subframe 0 and subframe 5.

In the CSI-RS cells, the patterns which occupy {#8, #10} or {#9, #10} OFDM symbols will collide with PBCH in subframe 0, and the patterns which occupy {#12, #13} OFDM symbols will collide with SSS in subframe 0 and subframe 5. So, considering the avoidance with PBCH and PSS/SSS, CSI-RS subframes should avoid {0, 5} subframes.
But, if {0, 5} subframes do not transmit CSI-RS, it will decrease the reuse factor of CSI-RS based on the conclusion in RAN1#62 meeting. On the other hand, in view of UL-DL configurations of TDD system, there will be no available subframes for some configurations. For example, in UL-DL configuration 0, if subframe 0 and 5 are prohibited to transmit CSI-RS, there will be no any resource transmitting CSI-RS.
So, this option is more restrictive in CSI-RS transmission.
Alt 2: Transmitting CSI-RS in subframe 0 and subframe 5.

In the case of transmitting CSI-RS in {0, 5} subframes, two solutions can be provided as follows.

（I）Transmitting CSI-RS in {0, 5} subframes avoiding the central 6 PRBs;

As we know, PBCH and PSS/SSS occupy the central 6 PRBs in the whole system band width. That is to say, CSI-RS may just collide with PBCH and PSS/SSS in this field. So, except for the central 6 PRBs, CSI-RS will never collide with PBCH and PSS/SSS in {0, 5} subframs [4][6].
（II）Transmitting CSI-RS in {0, 5} subframes through restricting available patterns;

This method divides the patterns into two sets, one is that may collide with PBCH and PSS/SSS, and the other is that never collides with PBCH and PSS/SSS. Any subframe can use the patterns in the second set, but subframe 0 or subframe 5 can only use the patterns in the second set [2][7]. 

For subframe 0, CSI-RS may collide with PBCH or SSS. Regarding the available CSI-RS patterns, the patterns with {#5, #6} OFDM symbols occupy different resource compared with PBCH and SSS, so the CSI-RS patterns have no collision problems. For subframe 5, CSI-RS may just collide with SSS. CSI-RS transmission just needs to avoid the patterns which occupy {#12, #13} OFDM symbols. So, there are more available CSI-RS patterns without collision in subframe 5.
So, from the point of view of specification, we should not forbid transmit CSI-RS in subframe 0 and subframe 5.

As defined in the last meeting, the CSI-RS signaling will be configured by high layer, such as SIB. So, considering paging channel and SIB subframe with CSI-RS signaling, the transmission of CSI-RS has more limitation. As we know, for paging channel, it may appear in subframe 0 and subframe 5 which may be used to transmit CSI-RS. If we transmit CSI-RS in these subframes, it will affect receiving performance of paging channel. Consequently, the priority of subframe 0 and subframe 5 should set to be lower [8], and CSI-RS should be transmitted in other subframes first. For SIB subframe, the similar method can be used. CSI-RS firstly choose non SIB subframe to transmit. Of course, in some special scenarios, CSI-RS can not avoid the collision with SIB subframe and paging subframe. No matter which method is adopted. In this case, we think we can puncture the corresponding CSI-RS RE occupied by SIB or paging, and give their feedback to eNodeB based on the neighboring RBs’ CSI.
Proposal 3: In our opinion, alt1 is more restrictive, and not a good solution. We prefer to alt2, the specification should not preclude CSI-RS in {0, 5} subframes. Of course in alt2, we have a slight preference to (II).

4. Conclusion
In this contribution, some remaining issues in last meeting for CSI-RS have been discussed, including these aspects: the duty cycle with multiple of 4ms and the available subframes for transmitting CSI-RS. The following proposals have been presented for these parts:
Proposal1: The duty cycle with multiple of 4ms seems not necessary, at least at this moment.
Proposal 2: The special subframe with DwPTS should be precluded to transmit CSI-RS.
Proposal 3: In our opinion, alt1 is more restrictive, and not a good solution. We prefer to alt2, the specification should not preclude CSI-RS in {0, 5} subframes. Of course in alt2, we have a slight preference to (II).
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