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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


In the agreement, there is a working assumption for aperiodic CSI reporting that the UE shall report CSI feedback based on the configured subframe subset containing the CQI reference resource. However, there may be some ambiguity about the CQI reference resource, e.g. when the CQI reference resource defined in the current specification [2] not being contained in either of the configured subsets. It is also possible that the CQI reference resource belongs to both configured subframe subsets. It will be shown this also leads to some problems for CQI reporting. In this contribution, we provide our views regarding these matters. 
2. Discussion

2.1. Time domain CQI reference resource for aperiodic CSI reporting
According to [2], for a CQI value of a configured subframe subset reported in uplink subframe n, the CQI reference resource in the time domain is defined as a single downlink subframe n-nCQI_ref, where for aperiodic CQI reporting
· nCQI_ref  is such that the reference resource is in the same valid downlink subframe as the corresponding CQI request in an uplink DCI format.

· nCQI_ref  is equal to 4 and downlink subframe n-nCQI_ref corresponds to a valid downlink subframe, where downlink subframe n-nCQI_ref is received after the subframe with the corresponding CQI request in a Random Access Response Grant.

However, when the CQI reporting is based on configured subframe subsets, ambiguity occurs if the CQI reference resource is not contained in either of the configured subsets. We separate the discussion into situations that the corresponding CQI request is in an uplink DCI format and in a Random Access Response Grant. 
When the CQI reference resource is not contained in either of the configured subsets and the CQI request is in an uplink DCI format, two options may be considered, i.e. 1) the CQI reporting is omitted in the uplink subframe, and 2) nCQI_ref is such that the CQI reference resource is a valid downlink subframe contained in a specific configured subframe subset, where the determination of which subframe subset is configured as “the specific subframe subset” is FFS; this valid downlink subframe shall be the first valid downlink subframe belonging to the specified subframe subset that is received before the downlink subframe with the uplink DCI format issuing the CQI request. We prefer the second option and have the proposal:
Proposal 1:  When the CQI request is in an uplink DCI format, if the CQI reference resource is not contained in either of the configured subsets, nCQI_ref is such that the CQI reference resource is a valid downlink subframe contained in a specific configured subframe subset. This valid downlink subframe shall be the first valid downlink subframe belonging to the specified subframe subset received before the downlink subframe issuing the CQI request. 

When the CQI reference resource is not contained in either of the configured subsets and the CQI request is in a Random Access Response Grant, there are also two options, i.e. 1) the CQI reporting is omitted in the uplink subframe, and 2) nCQI_ref is the smallest value greater than or equal to 4, such that subframe n(nCQI_ref is a valid downlink subframe contained in a specific configured subframe subset, where which subframe subset is selected as “specific” is FFS. We prefer the second option and propose:

Proposal 2: When the CQI request is in Random Access Response Grant, if the CQI reference resource is not contained in either of the configured subsets, nCQI_ref is the smallest value greater than or equal to 4, such that subframe n(nCQI_ref is a valid downlink subframe contained in a specific configured subframe subset. 

2.2. Interference measurement in a configured subframes subset
For aperiodic CQI reporting, interference level is computed by averaging the interference measured at the subframe subset to which the CQI reference resource belongs. In case the CQI reference resource is contained in more than 1 configured subframe subsets, some natural choices include: 1) a predefined subframe subset, e.g. always the first subframe subset, or 2) a higher-layer configured subframe subset, or 3) the alternative subframe subset on which the previous aperidoic CQI reporting is based, is used for interference averaging. We think the third option spreads the CSI reporting in both subsets and is the most reasonable. Thus, we propose:

Proposal 3:  For aperiodic CQI reporting, in case the CQI reference resource is contained in more than 1 configured subframe subsets, the alternative subframe subset on which the previous aperidoic CQI reporting is based is used for interference averaging.
3. Conclusion
In this contribution, we provided our views regarding the issues that occur when 1) the CQI reference resource of an aperiodic CQI reporting is not contained in either configured subframe subset; 2) the CQI reference resource of an aperiodic CQI reporting belongs to both configured subframe subsets. We had the following proposals:

Proposal 1:  When the CQI request is in an uplink DCI format, if the CQI reference resource is not contained in either of the configured subsets, nCQI_ref is such that the CQI reference resource is a valid downlink subframe contained in a specific configured subframe subset. This valid downlink subframe shall be the first valid downlink subframe belonging to the specified subframe subset received before the downlink subframe issuing the CQI request. 

Proposal 2: When the CQI request is in Random Access Response Grant, if the CQI reference resource is not contained in either of the configured subsets, nCQI_ref is the smallest value greater than or equal to 4, such that subframe n(nCQI_ref is a valid downlink subframe contained in a specific configured subframe subset. 

Proposal 3:  For aperiodic CQI reporting, in case the CQI reference resource is contained in more than 1 configured subframe subsets, the alternative subframe subset on which the previous aperidoic CQI reporting is based is used for interference averaging.
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