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1 Introduction
In RAN1#62bis meeting, a WF on time-domain extension of Rel 8/9 backhaul-based ICIC was agreed [1]. For the bitmap pattern of Almost Blank Subframe (ABS), RAN1 agreed on the following:
· One bitmap indicates the subframes which are ABS
· A second bitmap indicates a subset of the subframes indicated by the first bitmap, which are recommended to receiving node for configuration of restricted RLM/RRM measurements

RAN1 agreed on the following with respect to RRC signaling related to RLM/RRM measurements:

· RRC signalling for resource specific RLM/RRM measurement
· If this signalling is provided for serving cell measurements, UE should use only the indicated subframes for serving cell measurements 

· If this signalling is provided for measurements on a given neighbour cell, UE should use only the indicated subframes for measurements on that neighbour cell (regardless of any previous assumptions about MBSFN subframes in that neighbour cell)
· FFS in RAN2: details of how the indicated subframes apply to RLM and/or RRM measurements
· Limited set of patterns to be considered for RAN 4 performance requirements

· RAN4 should determine the patterns and the appropriate corresponding performance requirements

· FFS: Possible constraints on the set of patterns that can be signalled by RRC
In this contribution, we discuss details of resource specific RRM measurement in relation to ABS.
2 Discussion on RSSI/RSRQ measurements
LTE carrier Received Signal Strength Indicator (RSSI) is not reported as a measurement in its own right, but is used as an input to the LTE Reference Signal Received Quality (RSRQ) measurement. The RSRQ measurement is defined as the ratio N×RSRP/(LTE carrier RSSI), where N is the number of RBs of the LTE carrier RSSI measurement bandwidth.
When ABS is configured in macro cell, the measured RSSI is affected by whether the measurement is made in ABS or not. In particular, when cell range expansion is adopted, a UE in expanded area can measure RSSI in subframes not configured as ABS with harsh macro cell interference, even though the UE will be mainly served in ABS without macro cell interference. Therefore, resource specific RSSI measurements should be considered in order to reflect such interference variation in the RSRQ measurement. According to the agreements, RRC signaling is provided for resource specific RRM measurements and it indicates a set of restricted subframes. Then, the resource specific RSSI measurement can be made in the indicated subframes as presented in [2].
One remaining issue is whether the same set of restricted subframes provides sufficient information for both macro cell and pico cell measurements, especially in case of neighbor cell measurements. If a set of restricted subframes is a subset of ABS pattern and remains static, it seems desirable for a UE to perform pico cell RSSI measurements in the set of restricted subframes. In this case, the UE can perform the resource specific RSSI measurement in the absence of macro cell interference regardless of whether the pico cell is a serving cell or a neighbor cell.
However, it needs to be clarified how the restricted subframes apply to macro cell measurements. If the macro cell RSSI measurement is made in, for example, all subframes or the complementary set of the above signaled set, the measured RSSI will change whenever the ABS pattern is changed by the particular traffic situation. In particular, such inaccurate measurements could be a problem in neighbor cell measurements. For example, if a neighbor macro cell temporarily configures ABS in certain subframes and a UE performs the RSSI measurement in those subframes, the RSRQ on that neighbor macro cell can be overestimated and it causes undesirable effect on handover and cell reselection.
Therefore, another set of restricted subframes statically not configured as ABS is required to perform the resource specific RSSI measurement on a neighbor macro cell. In other words, at least two subframe sets are needed to define two different RSSI measurements as shown in Figure 1. Each cell is mapped to one of the two RSSI measurement sets. The UEs can produce the RSRQ for each cell using the corresponding RSSI. In addition, some backhaul coordination is needed as did for the serving cell RLM/RRM measurement, such as recommendation for the neighbor cell measurement.
Proposal: Two subframe sets shall be supported to define two different RSSI measurements.
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Figure 1: Resource specific RSSI measurement according to the measured cell
The mapping between each cell and RSSI measurement set can be changed according to the operation policy, for example, whether cell range expansion is adopted or not. If a pico cell serves enough UEs in the cell interior and cell range expansion is not needed, it could be more desirable that the RSSI of that pico cell is also measured in the same subframe set for macro cell RSSI measurements, i.e., in the subframes in which macro cell does not configure ABS.
3 Conclusion
In this contribution, we discussed the resource specific RSSI/RSRQ measurement in relation to almost blank subframes, and proposed the following:
Proposal: Two subframe sets shall be supported to define two different RSSI measurements. One set is statically configured as ABS, the other set is statically not configured as ABS.
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