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1 
Introduction
From the RAN 1 #69 Jeju meeting, some agreements were reached and FFS topics were identified:

Agreement: 

· Configuration of multiple non-zero-power CSI-RS resources includes at least (configured per CSI-RS resource): 

· AntennaPortsCount 

· ResourceConfig 

· SubframeConfig 

· Pc 

· Parameter X to derive scrambling initialization 

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

 In this contribution, we provide our views on the remaining issue in downlink reference signal design for CoMP. 
2 
Remaining issues in CSI-RS for CoMP
2.1 Per CSI-RS port vs Per CSI-RS resource configuration
The specific case of JT CoMP with one macro with 4 Tx and 2 picos with 2 Tx has been used to justify per CSI-RS port resource configuration in [7], When JT is enabled for a UE, typically the per-TP CSI and potentially also the JT CSI are made available at the scheduler through UE CSI feedback. With the specific example envisioned in [7], the UE needs to calculate and feedback four different CSIs resulting in very high UE complexity and UL signaling load. Then one natural question is whether  standardization efforts are justified for this particular JT scheme. Furthermore, performance evaluation has neither been presented for the scheme with four CSI feedbacks nor a scheme with a lower number of required CSIs. From these considerations, we conclude:
Proposal 1: Per CSI-RS port resource configuration is not supported in release 11.

2.2 UE specific RRC signalling for CSI-RS restriction
TS 36.211 has the following text in section 6.10.5.2
“Mapping to resource elements”
…
The UE shall assume that CSI reference signals are not be transmitted

-
in the special subframe(s) in case of frame structure type 2,

-
in subframes where transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages,
-
in subframes configured for transmission of paging messages. 
…

The raised issue [2]is UE doesn’t know the which subframe of neighbour cell will be used for paging messages, therefore UE still measure the CSI-RS which is already punctured. That will result in channel estimation performance degradation, the level of performance degradation is decided by the number of punctured CSI-RS thus it is controllable by eNB. Besides, the most straight forward solution is the CSI-RS resource is configured only on those “clean” subframes on which the CSI-RS won’t be punctured with PSS/SSS/PBCH/SIB1/paging. That solution works already for most of the scenarios except for some particular TDD configurations where the downlink “clean” subframes are not enough. Therefore another proposed solution[2] is to explicitly inform the UE about which subframe the CSI-RS is punctured for each CSI-RS resource. Then UE shall then skip that subframe for channel estimation. To some extent, such subframe restriction is similar to enlarging the periodicity for that CSI-RS resource especially when the subframe restriction can only be semi-statically configured, therefore the need of it is quite questionable.   
Proposal 2: No need to restrict the measurement subframes for the CSI-RS resource. 
2.3 Signaling of the bandwidth information for CSI-RS

From the period of CoMP study item on, transmission points in identified scenarios have been all considered to operate with the same bandwidth. So far, it seems allowing cells of different bandwidths to join in CoMP operation just serves some corner cases in network migration, but operator input might clarify this issue. 
Proposal 3: Further study whether the bandwidth information should be included in the CSI-RS resource configuration.
3. Conclusion
 In this contribution, we give our views on the remaining issues in CSI-RS design for CoMP. We have the following proposals:
Proposal 1: Per CSI-RS port resource configuration is not supported in release 11.

Proposal 2: No need to restrict the measurement subframes for the CSI-RS resource. 
Proposal 3: Further study whether the bandwidth information should be included in the CSI-RS resource configuration.
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