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1 Introduction
This contribution discusses periodic CSI reporting configuration for the time domain eICIC in Rel-10. In RAN1#63, the followings have been agreed on restricted CSI measurement for the time domain eICIC support [1]:
· 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 0 subframe subsets are configured, this whole proposal does not apply. 

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

Based on the above agreement, RAN1 have discussed configuring periodic CSI reporting for the two subsets of subframes for the restricted CSI measurement:
· Alternative 1: two separate configurations for the two subsets
· Alternative 2: a single configuration which applies to the both subsets
In the contribution, we compare the above two alternatives and discuss how to deal with collision or confusion of periodic CSI reports for the two subsets for restricted CSI measurement. 
2 Discussion
Differences between the two alternatives of periodic CSI reporting configurations can be illustrated as shown in Figure 1 below:

(a) Alternative 1


(b) Alternative 2
Figure 1. Illustration of the two approaches for CSI reporting configuration and issues.
The key difference between the two alternatives is whether to have two separate configurations of periodic CSI reporting for the two subsets or to have a single configuration which applies to the both subsets. In subsections below, we discuss benefits and drawbacks of the two alternatives, and a few approaches for handling the potential collisions of two CSI reporting instances (for Alternative 1) and confusions of the selected subset for CSI reporting (for Alternative 2), respectively.
2.1 Alternative 1: two separate configurations for the two subsets
The benefits and drawbacks of Alternative 1 are as summarized below:

Benefit

· Flexible configuration of periodic CSI reporting for two subsets
· For example, depending on the characteristic of each subset (whether the subset consists of protected subframes or non-protected subframes, and how many subframes are included in the subset), different reporting period and offset can be configured.

· Less specification effort
· No additional specification to define the linkage between each CSI reporting instance and a subset is necessary, unlike Alternative 2.
· Clear UE operations for periodic CSI reporting for two subsets
· This is because the linkage between each CSI reporting instance and a subset is clearly defined by the separate reporting configurations for respective subsets.
Drawback
· Collision of periodic CSI reporting instances for the two subsets
· The collision can occur because configurations for periodic CSI reporting for two subsets are separate and transmission of CSI reports for respective subsets is independent each other, as similar to the cases of periodic CSI reporting for respective cells in carrier aggregation.
· However, the collision can be avoided in many cases by an appropriate configuration of parameters for periodic CSI reporting for the two subsets. Also, collision handling for Alternative 1 seems much simpler than defining the rule to avoid confusion on the subset to be used for periodic CSI reporting for Alternative 2.
· Potentially larger impact on the UE implementations for periodic CSI reporting

· Multiple configurations for periodic CSI reporting can further increase the impact on UE implementations.
· However, the impact due to multiple configurations may not be significant given that each UE must implement the support for separate CSI measurement and averaging for the respective subsets.
In order to resolve the potential collisions addressed above, the following approaches can be considered.
· Explicit indication
· By a 1-bit flag via RRC signaling, the eNB can indicate to the UE for which subset each CSI reporting will be transmitted or dropped when the collision of two periodic CSI reporting instances occurs.
· Implicit rule 
· A rule to handle the collision can be hard-coded in the specification. For example, when the collision occurs, Subset#0 can always be prioritized over Subset#1, and the UE transmits CSI feedback only for Subset#0 and CSI report for Subset#1 is dropped.
2.2 Alternative 2: a single configuration for the two subsets
The benefits and drawbacks of Alternative 2 are as summarized below, which are mostly drawbacks and benefits, respectively, of Alternative 1. 
Benefit

· Minimization of periodic CSI reporting configurations
· The number of periodic CSI reporting configurations does not increase even with adopting two subsets for CSI measurement for the TDM eICIC support.
· A single reporting instance in each subframe for periodic CSI reporting
· There is no concern over potential collision of multiple CSI reporting instances within a subframe and thus corresponding specification efforts can be avoided.
Drawback
· Confusion of the subset selected for periodic CSI reporting
· For cases that the reference subframe for a CSI reporting instance belong to both subsets or does not belong to either of the two subsets, a rule to make the linkage between each periodic CSI reporting instance and a measurement subset should be defined
· More complicated specification and specification efforts
· Compared to the collision handling for Alternative 1, it seems more challenging to develop a simple rule to resolve the above confusion issue for Alternative 2
In order to make a clear linkage between each periodic CSI reporting instance and a subset for restricted CSI measurement, the following approaches can be considered.
· Full bitmap corresponding to the subset pattern period

· The UE can determine the subset for each CSI reporting instance from the bit value of the corresponding subframe in the bitmap, e.g., 0 for Susbet#0 and 1 for Subset#1.
· Implicit rule
· The rule can be hard-coded in the specification such that, e.g., when the reference subframe for CSI measurement belongs to both subsets or does not belong to any subset, Subset#0 is always prioritized over Subset#1. 
3 Conclusion
This contribution discussed two alternative approaches to configure CSI reporting for two subsets of subframes for restricted CSI measurement for Rel-10 TDM eICIC. According to the observations presented in the contribution, it seems that Alternative 1 (two separate configurations) enables cleaner UE operations for CSI reporting for the two subsets and potential impacts on the specifications can be minimized. Based on this reasoning, our proposals are: 
· Allowing two separate configurations (Alternative 1) for periodic CSI reporting for the two subsets is slightly preferred.
· Specification impact of the collision handling should be minimized, e.g., the 1-bit RRC signaling or a simple implicit rule to select a subset in every occasion of collision should be sufficient.
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