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1
Introduction
In the RAN1 #70 meeting, the discussions of periodic CSI reporting for CoMP lead to the following agreements [1]:
· All the Rel 10 CSI reporting modes are supported for CoMP in Rel 11.

· All the Rel 10 CSI reporting types are supported for CoMP in Rel 11.

· The Rel 10 rules for collisions between different CSI reports in the non-CA case also apply for non-CA CoMP for the case of collision between CSI reports within one “CSI process”.
In addition, two working assumptions respectively relating to CSI process indexing and collision handling mechanisms have also have been made. In particular, it has been agreed that the CSI dropping rule is based on the following priority:

Reporting type ( CSI process index ( CC index
On the other hand, potential schemes for CSI multiplexing/compression are also being considered [1]: 
· Alt1: FFS, taking into account the outcome of CA CSI multiplexing discussion  

· Alt2:  At least for single carrier case, support  Multiplex of CSIs on PUSCH 
· Alt3:  At least for single carrier case, support  Multiplex of CSIs on PUCCH format 3
· Compression schemes suitable for CoMP can be considered on PUCCH Format 2. 

In this contribution, we discuss a few different methods for compression-based CoMP CSI reporting with PUCCH.
2
CQI Compression
Feedback load compression is one of the potential approaches to send multiple CSI reports in one single reporting instance without introducing new PUCCH format with larger payload size. In this section, we discuss two possible approaches of CQI compressions, namely CQI-table shrinking and differential CQI feedback.
2.1 CQI-Table Shrinking
Upon CSI report collision, where more than one CSI reports consisting of CQI field (belonging to different CSI processes or CCs) are to be sent in single reporting instance, the UE could select the CQI index for each of the CSI reports from a restricted subset of the original CQI table. The subset could be either fixed or dependent on the CQI value reported in an earlier feedback instance. RRC configuration of the subset is also possible. Figure 1 shows an example of CQI table shrinking reduced in response to CSI collision, where the indices of the subset are indicated by red boxes.
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Figure 1: An example of CQI table shrinking, in which the correspondent CQI subset is consisted of entries that are embraced by a red box.
With the example shown in Figure 1, CQI is chosen from a subset consisting of four entries instead of the whole CQI table with 16 entries. Thus, the CQI feedback burden for each CSI report is curtailed by 50% (from 4 bits to 2 bits), which achieves feedback load compression. Note that the subset and its size could be dynamically re-configured. 
2.2 Differential CQI Feedback
Alternatively, since CoMP operations are mainly targeted at low-mobility scenarios, this is reasonable to assume that the CQI of a CSI process to be reported is highly-correlated to its predecessor, which is reported in the preceding reporting instance. By exploiting such property, we suggest that CQI reports can be encoded in a differential fashion. In lieu of reporting the CQI index directly, the difference (denoted as △CQIt) between the instantaneous CQI value, CQIt, and the previously reported CQI value, CQIt-1, is sent via feedback:

△CQIt = CQIt - CQIt-1
where t represents the configured reporting instance index. CQIt can thereby computed at the eNodeB based on CQIt-1. By quantizing △CQIt with a sufficiently low granularity, the feedback burden for CQI can be compressed.
Table 1 shows an example of mapping for differential CQI feedback configuration with 2 bits:
	Bits
	CQI Offset Level (△CQIt)

	00
	0

	01
	+1

	11
	-1

	10
	>-3


Table 1: An example of differential CQI configuration.
An illustrative example of differential CQI reporting is shown in Figure 2. As compared to CQI-table shrinking scheme described in Section 2.1, which merely restrict the CQI table size for purposes of CSI compression, differential CQI feedback scheme makes more sense in terms of performance preservation since the correlation property between CQI reports at two time instances is utilized.
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Figure 2: An illustrative example of CSI compression based on differential CQI reporting
Proposal 1: 
· CQI compression mechanisms such as CQI-table shrinking and differential CQI feedback can be considered for periodic CSI reporting for CoMP with PUCCH format 2.
3
CSI-Report Field Omittance

In [2], a WF on RI/subband-index reference process has been proposed, in which RI is presumed to be identical among different CSI processes. From our point of view, if a CSI process is accompanied with a RI-reference-process, then its RI field can be omitted (withdraw from the report content) whenever report type 3, 5 or 6 is configured for reporting. This makes sense from compression perspective especially when the CSI process is reported in the same subframe as its RI-reference-process. The similar concept may be extended to other CSI report fields such as PMI and CQI. Therefore, we suggest studying the possibilities of enabling CSI compression via field omittance, along with RI/subband-index reference process.
Proposal 2: 

· Study the feasibility of CSI compression for CoMP based on omitting certain CSI-report fields.
4
Conclusions

In this paper, we have described several directions of CSI report compressions for CoMP operation. The specific proposals of this contribution include: 
· CQI compression mechanisms such as CQI-table shrinking and differential CQI feedback can be considered for periodic CSI reporting for CoMP with PUCCH format 2.
· Study the feasibility of CSI compression for CoMP based on omitting certain CSI-report fields.
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