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1. Introduction
During RAN1#63, RAN1 discussed CSI measurements on restricted subframes for eICIC and agreed the following [1]:

	· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by a CSI measurement subframe configuration

· Subframe subsets are signalled by RRC (e.g. with bitmaps of size matching the size of almost blank subframe pattern)

· 0 or 2 subframe subsets can be configured per UE

· Baseline is that the UE only reports CSI for each configured subframe subset

· If no subframe subsets are configured, interference measurement in restricted subsets of subframes is not enabled. 

· The 2 subframe subsets may or may not be the complement of each other. 

· Signalling details are up to RAN2. 

· No mention of a complementary subset in RAN1 specifications:  whether to introduce this is subject to feedback from RAN4 after discussion in RAN4.

· For aperiodic CSI reporting

· Working assumption: For CSI reporting instance at subframe n, the UE shall report CSI feedback based on the subset containing the CQI reference resource

· As noted above, the case of the CQI reference resource not being contained in either of the configured subsets is FFS subject to feedback from RAN4 after discussion in RAN4

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback report to a configured subset of subframes


During the discussion that took place on the RAN1 reflector, there were 2 different understandings regarding the number of periodic CSI reporting patterns that could be configured, and therefore whether there could be collisions between them which might or might not need special handling. In our view, the agreement on the periodic CSI reporting of
· Explicit RRC configuration links each CSI feedback report to a configured subset of subframes
simply states that each periodic CSI feedback report is explicitly linked to a configured subframe subset by means of the RRC configuration; whether one or two subframe subsets are configured for periodic CSI reporting is not mandated by this statement. However, when 2 subframe subsets are configured for periodic CSI reporting, there could be collisions between the reporting, and special handling is needed. In this contribution, we express our views on how this collision issue can be handled. 

2. Discussion

In Rel-8, periodic CSI reporting is semi-statically configured by RRC, including parameters such as PUCCH resources, RI configuration index, CQI/PMI configuration index, wideband/subband CQI related parameters, and so on. Since each configured subframe subset may need a different set of parameters to best fit the requirement for its CSI report, it is beneficial to configure the reporting of 2 subframe subsets independently. We have the following proposal. 

Proposal 1: For CQI/PMI/RI reporting of each configured subframe subset, configuration parameters are independently configured by higher-layer signalling. 
The discussion on collision handling of periodic CSI reporting is separated into two cases below, i.e. reporting on PUCCH and reporting on PUSCH.

2.1. Periodic CSI reporting on PUCCH 

In Rel-8, an UE shall transmit periodic CQI/PMI, or RI reporting on PUCCH in subframes with no PUSCH allocation. The format of PUCCH carrying periodic CSI for configured subframe subset should be the same as in Rel-8, i.e. PUCCH format 2. In each reporting instance on PUCCH in a subframe, CSI shall be reported for only one report type and one configured subframe subset, where the supported report type includes RI, wideband CQI/PMI (or simply wideband CQI), and subband CQI. In case collision occurs between report types for the same configured subframe subset, collision handling between RI, wideband CQI/PMI, subband CQI for the same component carrier in Rel-8 is reused. In case the collision happens across the 2 subframe subsets, only the report with the highest priority is transmitted, where the priority of various reports is defined below. The priority of report types RI, wideband CQI/PMI, subband CQI is RI > wideband CQI/PMI and RI > subband CQI (there is no need to define priority of wideband CQI/PMI and subband CQI as they never collide according to [2]). Regarding the priority of the 2 configured subframe subsets, it can be either predefined (e.g. the first subframe subset always has higher priority than the second) or configured by higher layers. To determine the priority of reports with various types across subframe subsets, we suggest that the priority of report types precedes the priority of subframe subsets, i.e. among the collided reports, choose the report(s) with the highest priority of report types; if two reports are chosen, then select the one with higher priority in subframe subsets. We summarize our proposals in the following:
Proposal 2: In each reporting instance on PUCCH in a subframe, CSI shall be reported for only one report type and one configured subframe subset.
Proposal 3: In case collision occurs between report types for the same configured subframe subset, collision handling between RI, wideband CQI/PMI, subband CQI for the same component carrier in Rel-8 is reused.

Proposal 4: In case the collision happens across the 2 subframe subsets, the priority of report types precedes the priority of subframe subsets. 

2.2. Periodic CSI reporting on PUSCH 

In Rel-8, an UE shall transmit periodic CQI/PMI or RI reporting on PUSCH in subframes with PUSCH allocation, where the UE shall use the same PUCCH-based periodic CQI/PMI or RI reporting format on PUSCH. Thus, one straightforward proposal is, in case of collision between reports for either the same subframe subset or across the 2 subframe subsets, the procedure of collision handling on PUCCH is reused on PUSCH. Another option is that, in subframes where CSI reports coincide no matter for the same or across subframe subset(s), they are all transmitted together on PUSCH. We prefer the latter as the resource in PUSCH can generally accommodate multiple reports.
Proposal 5:  In each reporting instance on PUSCH in a subframe where CSI reports coincide, they are all transmitted together on PUSCH.
3. Conclusion
In this contribution, we expressed our views on how the collision of periodic CSI reporting of subframe subsets can be handled. Our proposals are:

Proposal 1: For CQI/PMI/RI reporting of each configured subframe subset, configuration parameters are independently configured by higher-layer signalling. 

Proposal 2: In each reporting instance on PUCCH in a subframe, CSI shall be reported for only one report type and one configured subframe subset.
Proposal 3: In case collision occurs between report types for the same configured subframe subset, collision handling between RI, wideband CQI/PMI, subband CQI for the same component carrier in Rel-8 is reused.

Proposal 4: In case the collision happens across the 2 subframe subsets, the priority of report types precedes the priority of subframe subsets. 

Proposal 5:  In each reporting instance on PUSCH in a subframe where CSI reports coincide, they are all transmitted together on PUSCH.
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