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1 Introduction
In order to support CoMP, the multiple non-zero power CSI-RS resources configuration was agreed to measure the channels from multiple transmission points. In 3GPP RAN1 #68, the following working assumptions were agreed:
· Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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· At least X will be signaled 
· FFS: Interpretation of ns
· Range of X is 0 to 503
· Pc is configurable at least per CSI-RS resource
· FFS : Configuration per CSI-RS port
In order to measure CSI-RSs from multiple cells, UEs have to be notified of which subframes are applicable for CSI measurement or not. This contribution discusses the additional information on CSI-RS measurement restriction that needs to be conveyed to UEs in order to support CSI measurement on multiple CSI-RS resources. 

2 CSI-RS measurement restriction
In Release 10, 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 intent is to protect the subframes which have essential roles in the overall system operation of Release 8, 9, 10 UEs. Therefore, when a UE comes across a potential CSI-RS subframe that falls under one of the above categories, it skips that subframe. Similar approach can be taken in Release 11 where UEs configured with multiple CSI-RSs for different cells skip for each CSI-RS according to measurement restriction on each cell. In order to correctly determine which subframes are valid CSI-RS subframes, a UE would need to know details such as paging configuration. However, in Release 11 CoMP operation, a UE cannot be expected to have full knowledge of the necessary information pertaining to the TPs or cells from which it is receiving CSI-RS. 
Figure 1 shows an example where it cannot be guaranteed that a UE acquires the necessary information of a neighbouring cell.
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Figure 1. CoMP scenario where a UE received a CSI-RS from neighbouring cells
As shown in Figure 1, when CSI-RS is transmitted from the neighbouring cell, it cannot be guaranteed that a UE has the necessary information of neighbouring cell such as the subframes of SIB1, paging and so on. The UE cannot be expected to know the system information of neighbouring cell and therefore the UE cannot know the subframe position where CSI-RS is not transmitted due to SIB1 or paging message. When UE does not have information about above subframes, UE would try to receive CSI-RS even for an invalid subframe resulting in a possible corruption of its channel feedback processing. For the above reason, the information on which subframes are eligible for CSI-RS measurement is required to be signalled to UE. 
Proposal 1: Release 11 should support means for conveying to a UE which subframes the UE should assume that CSI-RS is not transmitted.

3 RRC signalling for CSI-RS measurement restriction
As agreed in the past RAN1 meeting, multiple non-zero-power CSI-RS resources can be configured to support CoMP. The multiple non-zero-power CSI-RS could be transmitted from different TPs or cells. It cannot be guaranteed that the transmission of all CSI-RS resources is based on the same system information. The subframe on which a UE assumes that CSI-RS is not transmitted would be different for each CSI-RS resource. Therefore, the information on CSI-RS measurement restriction needs to be included in the configuration signaling of each CSI-RS resource.
Proposal 2: UE specific RRC signalling for CSI-RS measurement restriction is configurable per CSI-RS resource.
When CSI-RS is transmitted from the serving cell, a UE can know on which subframes the CSI-RS is not transmitted due to SIB1 and paging message because a UE already has the system information on the serving cell. However, when CSI-RS is transmitted from a neighbouring cell, a UE might not be aware of the subframe location information of SIB1 and paging message of the neighbouring cell because a UE is not expected to decode the SIB message of neighbouring cell. 
One possible approach that the UE can take is to assume that CSI-RS from neighbouring cell is not transmitted on all possible subframes on which the SIB1 or paging message can be transmitted. This approach is a simple method for UE not to generate the feedback information based on wrong CSI-RS detection. However, it limits the candidate set of CSI-RS resources and the shortage of CSI-RS could happen scenarios where large numbers of TPs/cells are deployed in vicinity of each other. Another approach is to provide the information necessary to determine the subframes configured for SIB1 or paging message of the neighbouring cells such that the UE can determine which subframes carry CSI-RS or not. Such information can include the periodicity of paging subframes, radio frame offset, and so on. Based on such information, a UE can determine the exact subframe locations where CSI-RS is not transmitted so as to skip such subframes.
Proposal 3: UE specific RRC signalling can include such as SIB/paging message related information of neighbouring cell, and so forth.
4 Conclusions
This contribution discusses the information necessary to CSI-RS measurement restriction in Release 11 for CoMP operation. The following proposals are made:
Proposal 1: Release 11 should support means for conveying to a UE which subframes the UE should assume that CSI-RS is not transmitted.

Proposal 2: UE specific RRC signalling for CSI-RS measurement restriction is configurable per CSI-RS resource.

Proposal 3: UE specific RRC signalling can include such as SIB/paging message related information of neighbouring cell, and so forth.
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