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1. Introduction
The remaining issues of Rel-10 eICIC include

· Measurement definitions for resource-restricted measurements (RSRQ, RLM, CSI) (subject to feedback from RAN4);

· Working assumption for aperiodic CSI reporting.

For the measurement definitions of resource-restricted RSRQ, RLM, and CSI, RAN1 has not yet reached agreements regarding whether the modification of related RAN1 specifications is needed. The LS [1] was sent to RAN2 and RAN4, asking their opinions about which of the following actions should be taken:
(1) Modify RAN1 definitions of RLM (TS 36.213) and RSRQ (TS 36.214), with corresponding performance requirements being specified in RAN4, or

(2) Modified performance requirements in RAN4 are sufficient without needing to change the measurement definitions.

For the working assumptions of aperiodic CSI reporting, in the agreement noted in [2], 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 [3] 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 two remaining issues. 
2. Discussion on measurement definitions for resource-restricted measurements
RAN1 currently have no consensus on whether any of the definitions of RLM/RSRQ/RSRP need to be changed. Our opinion is that the changes are better to have, but not necessary. The reasons are as follows.

2.1. RLM

For RLM, the statement such as “If higher-layer signalling indicates certain subframes for restricted radio link monitoring, the assessment of the radio link quality shall not be performed in any other subframe.” can be captured in RAN4 performance requirement. It is not necessarily needed to specify it in RAN1 TS 36.213 because the details of RLM are not described in TS 36.213 but refers to RAN4 spec TS 36.133. For instance, the following sentences are taken from TS 36.213, where the reference [10] therein refers to TS 36.133: 

In non-DRX mode operation, the physical layer in the UE shall every radio frame assess the radio link quality, evaluated over the previous time period defined in [10], against thresholds (Qout and Qin) defined by relevant tests in [10].

In DRX mode operation, the physical layer in the UE shall at least once every DRX period assess the radio link quality, evaluated over the previous time period defined in [10], against thresholds (Qout and Qin) defined by relevant tests in [10].

So, the above statement in italic font can be specified in RAN4 spec and is not necessarily needed for RAN1 spec.

2.2. RSRQ and RSRP

Companies have no consensus on whether the statement “If higher-layer signalling indicates certain subframes for restricted RRM measurement, RSSI is only applicable in the indicated subframes.” should be included in the definition of RSRQ to clearly specify the measurements shall be restricted to certain resources. 

Our view is that, since RSRQ and RSRP are measurement types used for various functions, e.g. radio link monitoring, mobility management, etc., regarding in what physical resources the measurements shall be performed, it can be defined in the functions that call for the measurements.
Proposal 1: Regarding the measurement definitions for resource-restricted measurements (RSRQ, RLM, CSI), modified performance requirements in RAN4 are sufficient without needing to change the measurement definitions in RAN1 specs.

3. Discussion on working assumption for aperiodic CSI reporting
3.1. 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 subframe subsets for CQI reporting are configured by higher layers, 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 according to a pre-defined rule; 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 in order not to waste an opportunity for CSI reporting and have the proposal:
Proposal 2:  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 3: 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. 

3.2. 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 4:  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.
4. Conclusion
In this contribution, we provided our views regarding definitions of resource restricted measurements, and 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: Regarding the measurement definitions for resource-restricted measurements (RSRQ, RLM, CSI), modified performance requirements in RAN4 are sufficient without needing to change the measurement definitions.

Proposal 2:  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 3: 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 4:  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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