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1. Introduction
In the last two meetings, the detailed configuration of the multiple CSI-RS resources was intensively discussed.

The progress we made at RAN1#68bis meeting is:

Agreement:
· Configuration of multiple non-zero-power CSI-RS resources includes at least:
· AntennaPortsCount
· ResourceConfig
· SubframeConfig
· Pc
· Parameter X to derive scrambling initialization

· These parameters are configured per CSI-RS resource

Conclusion:
· FFS whether some parameters can be configured per CSI-RS port considering the decision of supporting coherent joint transmission by the aggregated CSI feedback corresponding to multiple TPs in one CSI-RS resource
· FFS: UE specific RRC signalling for CSI-RS restriction is configurable per CSI-RS resource
· FFS: Signaling of the bandwidth information for CSI-RS

Based on the agreement, companies shared their views on the above three FFS bullets at RAN1#69 meeting, especially on the CSI-RS measurement time domain restriction.    However, no consensus was attained eventually.
In this paper, we show our concerns on this potential issue of the CSI-RS based measurement, which involves not only the CSI feedback, but also the interference measurement and the CSI-RSRP measurement.
2. Discussion and analysis
CSI-RS based measurement serves essential functions in CoMP operation. Before acquiring the CSI by CSI-RS resource measurement, the network side first needs to determine and manage the CoMP measurement set, for example by using CSI-RS RSRP. Then the CSI-RS resource configured to the candidate CoMP UE is used for channel estimation and interference measurement. Hence the measurement accuracy of any procedure mentioned above could be directly linked to the final performance of CoMP transmission.
Proposal 1: The remaining issues on the CSI-RS based measurement for CoMP need to be addressed to achieve the CoMP performance gain.
Proposal 2: The impact of the remaining issues on CSI-RS based RSRP measurement, CSI measurement and the interference measurement should be fully considered.
As has been elaborated by companies before [1-4], the broadcasting signal/message (PSS/SSS, PBCH, SIB-1, Paging message) has higher priority compared with CSI-RS. Therefore the UE should assume no CSI-RS transmission in the subframes configured for the above signal and message. If the CSI-RS resource configured for UE is from the serving cell, the UE could clearly identify which subframes are eligible or not with related available system information. However, for the CoMP scenario1&2&3 in which the configured CSI-RS resource could be transmitted from the neighbor cell, the current Rel.11 UE cannot distinguish which subframes are configured for the broadcasting information, especially for the paging message.
In the Heterogeneous Network scenarios, the transmission power of the PDSCH and CSI-RS could fluctuate from subframe to subframe. Then the Rel.11 UE may have a problem to carry out the measurement even for the serving cell, since the signal power and interference condition can both vary across different subframes. Hence this is another important case where the CSI-RS based measurement could be impacted.
The potential problem could be solved by:
A. Network implementation to align the cell configurations for each CoMP cooperating set
B. New RRC signaling to indicate UEs which subframes are eligible for CSI-RS measurements 
Option A needs network coordination to avoid this ambiguity issue. All the cells in one cooperating set have to synchronize the broadcasting occasions even for the paging message. Moreover, this kind of implementation restriction potentially leads to lack of backward compatibility for the Rel.11 LTE-A network operating CoMP to support Rel.10 eICIC, which will significantly limit the flexibility of the network.
Apparently option B is capable of handling the ambiguity issue. Although some effort would be needed for the standardization work, it could address the problems in the scenarios we mentioned above in an efficient way. In addition, it may keep the flexibility of the network side as much as possible. Alternatively, two sub-options of new signaling could be:
B.1 eNB indicates the necessary parameters corresponding to each CSI-RS resource to UE, which is utilized to calculate which subframes are not eligible;
B.2 Subframe bit mapping for each CSI-RS resource is signaled to UE to indicate which subframes are eligible.
From our understanding, option B.2 is more transparent for the UE and compatible for Rel.11 and Rel.10 operation.

Proposal 3: Rel.11 should support RRC signaling to indicate which subframes are eligible for CSI-RS based measurement.

3. Conclusion
In this contribution, we provide our view and analysis on the signalling to support the indication of the validity of the subframes that may be utilized for CSI-RS based measurement (both for CSI reporting and CSI-RS RSRP). To summarize, the following points are highlighted: 
Proposal 1: The remaining issues on the CSI-RS based measurement for CoMP need to be addressed to protect the CoMP performance gain.
Proposal 2: The impact of the remaining issue on CSI-RS based RSRP measurement, CSI measurement and the interference measurement should be fully considered.

Proposal 3: Rel.11 should support RRC signaling to indicate which subframes are eligible for CSI-RS based measurement.
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