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1. Introduction

At the RAN1#69 meeting, the following working assumption was adopted in relation to CSI feedback for CoMP.
· Independent configuration of multiple CSIs for periodic report

· At least in the case of PUCCH:

· In case 2 or more CSIs are configured in the same reporting instance(s), FFS the details of 

· Collision handling

· Compression/multiplexing

· Observation: By configuring 2 or more CSIs with the same set of reporting instances, it is possible to compress/multiplex multiple CSIs into the same set of reporting instances
Until June 29, 2012, there was email based discussion on the FFS parts above. In this contribution, we investigate the email discussion results and give our views on periodic feedback for Rel-11 CoMP.
2. Discussion
2.1
Email Discussion Results
The following proposals were obtained based on the email discussion [1].
· Proposal 1: As a general principle, CSI reports for multiple different combinations of an NZP CSI-RS resource with an interference part can be configured for periodic feedback on PUCCH for CoMP in a similar way to CSI reports for multiple cells in carrier aggregation.

· Proposal 2: All the Rel 10 CSI reporting modes are supported for CoMP in Rel 11. CoMP- specific modifications and/or new modes are FFS.

· Proposal 3: All the Rel 10 CSI reporting types are supported for CoMP in Rel 11. CoMP- specific modifications and/or new types are FFS.

· Proposal 4: One “CSI process” is the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis). Note 1: This does not preclude the possibility of reporting CSI for multiple “CSI processes” in the same PUCCH. Note 2: It is FFS whether the definition of CSI process, or a different term. is needed in the specifications.
· Proposal 5:  The Rel 10 rules for collisions between different CSI reports in the non-CA case also apply for CoMP for the case of collision between CSI reports within one “CSI process”. FFS: the details of any adaptations for CoMP . Note: This conclusion could be revisited if collision rules are modified for CA in Rel 11.

· Proposal 6:  The Rel 10 rules for collisions between different CSI reports in the CA case also apply for CoMP for the case of collision between CSI reports for different “CSI processes” and with different priorities. FFS: the details of any adaptations for CoMP . Note: This conclusion could be revisited if collision rules are modified for CA in Rel 11.
· Proposal 7: In the case of collision between CSI reports of different “CSI processes” with PUCCH reporting type of the same priority, and if suitable compression/multiplexing is not defined, the report from the CSI process with the lowest index is selected.
· Proposal 8: Decisions on the use of PUCCH Format 3 and support for compression/multiplexing of CSI for CoMP should take into account conclusions from CA.
· Proposal 9: Compression/multiplexing of multiple CSI reports with different types, but from the same “CSI process” into the same PUCCH is not supported. This conclusion could be revisited if such a feature is introduced in CA.

· Proposal 10:  Details of periodic CSI reporting on PUSCH are FFS

In the email discussions, other points emerged:

· Support for simultaneous CA and CoMP should be discussed further

· Possible interaction between CoMP CSI reporting and subframe subsets for eICIC

· The concept of “CSI process” may also be applicable to CA

As for proposals 1, 2, and 3, CoMP-specific modifications and new modes/types are not needed. In proposal 4, one “CSI process” represents the association of one channel part and one interference part. For simultaneous transmission of CoMP and CA, one “CSI process” can also represent the association of one channel part, one interference part, and one cell. We support applying the Rel-10 rules for collisions between different CSI reports for CoMP as stated in proposals 5 and 6. In addition, we support aligning with conclusions from CA when considering the compression/multiplexing of CSI for CoMP in proposals 8 and 9. Proposal 7 focuses on how to select the single CSI report which is reported in the case of collision between CSI reports of different “CSI report sets” with PUCCH reporting types of the same priority, which is a main discussion point.

In Table I, we summarize the existing methods to address the problem in proposal 7. The methods can be categorized into two groups: explicit methods and implicit methods. For method 1, the eNode B configures the priority, i.e., index, of each CSI process using higher layer signaling. In the case of collision between multiple CSI processes with similar priority levels for the PUCCH reporting type, one or multiple CSI processes with the highest priority will be fed back.  In method 2, the CSIs with different interference parts depend on two sets similar to the case of eICIC, and only the priority, i.e., index, of the NZP CSI-RS is used to prioritize the CSIs. Both methods 1 and 2 need explicit higher layer signaling to configure the priority information, e.g., an index. Methods 3, 4, and 5 can be categorized as implicit methods. In method 3, a user is allowed to decide which CSI is selected in the case of collision. Method 4 proposes that CSI reports with a shorter periodicity should be dropped first, because they have the shortest "age" and are available the soonest for an update in the subsequent reporting instances. Method 5 proposes defining new compression rules first instead of CSI dropping rules because in CoMP transmission it is more important to ensure all configured CSI processes can be reported.

We also analyze the advantages and disadvantages of each method as shown in Table II. For methods 1 and 2, explicit RRC signaling is needed to configure the priority or index. Method 1 is effective while method 2 might be less effective if multiple CSIs are configured with the same NZP CSI-RS and different interference hypothesis. Method 4 is also not effective for multiple CSIs with the same periodicity.  Method 3 can provide flexible selection for each feedback instance but each user needs to inform the eNode B of which CSI is selected. As for method 5, CSI compression is indeed important, but we should consider the CSI accuracy and PUCCH size for compression. Moreover, we think that both CSI dropping and CSI compression rules may be needed for CoMP.
Table I. Summary of Possible Methods

	Method
	Basis for CSI selection 

	Explicit
	1
	Priority, i.e., index, of CSI process (combination of one signal and one interference hypothesis, or combination of one signal, one interference hypothesis, and one cell)

	
	2
	Priority, i.e., index, of NZP CSI-RS (one signal, or combination of one signal and one cell)

	Implicit
	3
	UE selection

	
	4
	CSI periodicity

	
	5
	New compression rules


Table II. Advantages and Disadvantages of Each Method

	Method
	Advantages
	Disadvantages

	1
	· Simple and effective
	· Explicit higher layer signaling is needed to configure priority / index

	2
	· Simple
	· Explicit higher layer signaling is needed to configure priority / index

· May be not effective for the CSIs with the same NZP CSI-RS and different interference hypothesis

	3
	· Flexible selection for each feedback instance
	· UE must inform eNode B of which CSI is selected

	4
	· Simple

· No signaling overhead
	· Not effective for CSIs with the same periodicity

	5
	· Feed back more than one CSIs at a time
	· CSI accuracy may degrade due to compression

· PUCCH size may be not sufficient for compressing all the CSIs


Proposal 1: We prefer to use the index of the CSI process (combination of one signal and one interference hypothesis) configured by higher layer signaling to indicate the CSI priority in the case of collision between CSI reports of different CSI processes with the PUCCH reporting type of the same priority.
2.2
Support Simultaneous CoMP and CA
In both HetNet and HomNet deployments, there are some scenarios suitable for CoMP and CA [2]. Therefore, we support simultaneous transmission of CoMP and CA in Rel. 11. Explicit methods can be extended to support these scenarios. Taking method 1 as an example, the combination index of one signal, one interference hypothesis, and one cell can be configured by higher layer signaling to indicate the CSI priority.

Proposal 2: We support simultaneous transmission of CoMP and CA in Rel. 11. The combination index of one signal, one interference hypothesis, and one cell can be configured by higher layer signaling to indicate the CSI priority. 

3. Summary
In this contribution, we investigated periodic feedback for Rel. 11 CoMP.  
Proposal 1: We prefer to use the index of the CSI process (combination of one signal and one interference hypothesis) configured by higher layer signaling to indicate the CSI priority in the case of collision between CSI reports of different CSI processes with the PUCCH reporting type of the same priority.
Proposal 2: We support simultaneous transmission of CoMP and CA in Rel. 11. The combination index of one signal, one interference hypothesis, and one cell can be configured by higher layer signaling to indicate the CSI priority. 

References

[1] 3GPP, R1-122930, Fujitsu, “Email discussion 69-10 collision handling - summary”
[2] 3GPP, R1-123365, NTT DOCOMO, “Aperiodic feedback for Rel-11 CoMP”
- 4/4 -

