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1. Introduction  
In 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

Based on this agreement, we discuss the remaining issues of resource specific CSI measurement.

2. CQI definition for resource-restricted measurements
It was proposed in [2] to define CQI resource for channel estimation and interference estimation differently. From our view, we should follow the original way to define CQI reference resource without separating channel and interference measurement. For CQI reference resource, we can just add the following condition for the valid subframe definition.
A downlink subframe shall be considered to be valid if:
· it is in the configured subset of CQI measurement subframes.
This condition should be applied to all the transmission modes for Rel-10 UE. Moreover, we can add the restriction on interference measurements after the description of channel measurements.
For transmission mode 9 and feedback reporting modes the UE shall derive the channel measurements for computing the CQI value reported in uplink subframe n based on only the Channel-State Information (CSI) reference signals defined in [3]. For other transmission modes and their respective reporting modes the UE shall derive the channel measurements for computing CQI based on CRS. If there is a configured subset for CSI measurements, interference measurements are restricted to the subframes in the configured subset.  

Note that the measurement subset can be configured explicitly by eNB or implicitly by the aperiodic CSI triggering.  Multiple subsets are allowed at the same time.  
Because of the bursty traffic in reality, measurements of interference level may not be accurate enough if only based on a single subframe. Averaging of interference across multiple subframes should be allowed but it should be done within the configured measurement subset.  
3. CSI reporting
In this section, we discuss about the CSI reporting issues with resource-restricted measurements. 
As shown in various performance results, although almost blank subframes (ABS) has better channel quality, it is still beneficial that the eNB schedules transmission in protected (ABS) and non-protected (normal) subframes. In [4], we showed an example of eICIC scenario under macro-pico deployment where some pico UEs can still be scheduled in the non-protected (normal) subframes. In this case, interference condition can be quite different for the transmissions in ABS and normal subframes. If a pico UE was configured to only do the CSI measurements based on the one type of subframe, the CSI feedback is not accurate enough for link adaptation. Also, it is hard to strictly draw a line to define cell edge UEs as channel is varying. It would be better if the decision of identifying cell-edge UEs can be based on some more dynamic feedback like CQI. To solve the issues, we proposed in [4] to do two set of CSI measurements to reflect different interference conditions in ABS and non-ABS subframes. There can be two alternatives to support this: two CQI feedback or one CQI feedback plus two RSRQ feedback if overhead is a concern. Both alternatives can help eNB to better identify cell edge UEs and perform more dynamic scheduling accordingly. It also helps eNB to perform more accurate link adaptation.
We believe the agreement reached in RAN1#63 [1] does allow up to two CSI reporting processes being configured for a UE. However, for periodic feedback, there is collision problem when two CSI reporting processes occur on the same subframe. There are a couple of options exist. Option 1 is that dropping one CSI report. Option 2 is that transmitting both CSI report simultaneously. Since this issue is similar to the multiple CSI report problem for CA, we propose to adopt the same solution of CA to solve the collision issues for periodic CSI report.
For aperiodic feedback, the current working assumption implies that whether the report is for subset 1 or subset 2 is defined by the timing of the trigger. Considering the resource of PUSCH, we believe two sets of feedback can be supported simultaneously in one aperiodic report. We see little reason to restrict the report on only one configured subset of subframes. Once again, for consistency of UE behavior, we propose to adopt the same approach of CA for aperiodic CSI report.   
4. Conclusions

In this contribution, we discussed the issues about measurement on resource-restricted subframes. Our proposals to solve the remaining issues are:

Proposal 1: CSI measurement resource is defined in the configured subset for both channel and interference measurement.
Proposal 2: support of up to two CSI feedback configured from a UE is confirmed as agreed in [1].
Proposal 3: to adopt the same solution of CA to solve the collision issues for periodic CSI report.
Proposal 4: to adopt the same approach of CA for aperiodic CSI report.
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