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1. Introduction
In [1], we provided some considerations on measurement mismatch problem and proposals for solving that problem. The measurement mismatch problem is caused by the difference between measurement result and actual link quality, and main reason of this problem is that TDM solution and restricted measurement do not eliminate the dominant interference completely. 
In this contribution, we discuss RRM and CQI measurement in Rel.10 eICIC, and proper solutions for solving the measurement mismatch problem are provided. 
2. Discussion
Figure 1 shows Pico resources for RSSI measurement and REs impacted by Macro CRS. Figure 1(a) and (b) represent measurement using every symbol containing reference symbols for antenna port 0, and Figure 1(c) depicts measurement using specific symbol by Pico UE.
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Figure 1. Pico resources for RRM measurement
As shown in Figure 1(a) and (b), Pico transmission with Macro normal-ABS has much more interference from Macro CRS than Macro MBSFN-ABS case. This causes large RSSI variation depending on the portion of MBSFN-ABS in the RRM measurement subframe set. If RRM measurement set includes both normal-ABS and MBSFN-ABS, the measured RSSI varies depending on how the UE selects the subframes used for the RSSI measurement, which is a UE implementation issue in Rel.8/9. As a result, there remains some ambiguity in RSRQ reports from UE.
In addition, in Figure 1(c), measured RSSIs using each symbol containing port 0 CRS are as follows:

RSSIsymbol#0 >> RSSIsymbol#4 = RSSIsymbol#7 = RSSIsymbol#11
As the symbol selection for measurement is a UE implementation issue in Rel.8/9, this difference causes measurement/scheduling ambiguity because Pico eNB cannot know which symbol(s) is actually used for RSSI measurement by Pico UE. An under-estimated RSRQ will be reported if Pico UE uses symbol #0 for RSSI measurement, but the eNB is not able to compensate this under-estimation because it has no information on the symbol selection. For the similar reason, it was proposed to disregard the 1st OFDM symbol for RLM measurement in [2].
To resolve these ambiguities in Rel.10 eICIC, firstly and most importantly, we should define what the “restricted measurement” is targeting, and whether the power from the dominant interference can be included in RSSI measurement or not. Essentially, “restricted measurement” in Rel.10 eICIC is aiming to make a communication environment which is free from the dominant interference in the victim cell, and this means that it is reasonable to target the RSSI which is measured in a resource in which dominant interference is not present. The next step is to determine how we can measure the dominant interference-free RSSI. From the view point of RAN1, some modifications of RSSI definition might be needed. In order to remove measurement ambiguity, additional restriction of measurement region (e.g. 1st OFDM symbol should be disregarded if restricted measurement is configured) can be made in RAN1 specification.
Proposal 1: “Restricted RRM measurement” should target the measurement in the resource which is free from the dominant interference.
Proposal 2: In Rel.10 RRM measurement, an additional restriction of measurement region is needed to remove the measurement ambiguity.
In [1], we provided PDSCH performance with the impact of Macro CRS on both colliding-CRS and non colliding-CRS cases. In that simulation result, it is observed that performance is degraded by measurement mismatch between measurement result and actual link quality. In addition to measurement mismatch problem, there is also measurement ambiguity comes from UE’s symbol selection for interference measurement, and this ambiguity causes over-/under- estimated CSI reporting in non colliding-CRS case/colliding-CRS case depending on UE implementation. To overcome these problems in Rel.10, we propose that Macro eNB configures MBSFN-ABS and Pico eNB signals sub-resource specific measurement to UE. Because the MBSFN-ABS configuration provides dominant interference free PDSCH to Pico UE and sub-resource specific measurement guarantees the consistency of interference measurement, the measurement mismatch and ambiguity problem (mentioned above) can be resolved.
Proposal 3: In both colliding-CRS and non colliding-CRS cases, MBSFN-ABS configuration of Macro cell and sub-resource specific interference measurement of Pico UE should be used for reasonable demodulation and CSI reporting.

3. Conclusion

In this contribution, we have discussed some considerations on RRM and CQI measurement in Rel.10 eICIC, and corresponding proposals are as follows:
Proposal 1: “Restricted measurement” should target the measurement on dominant interference-free resources in RRM measurement.

Proposal 2: In Rel.10, an additional restriction of measurement region is needed to remove measurement ambiguity.

Proposal 3: In both colliding-CRS and non colliding-CRS cases, MBSFN-ABS configuration of Macro cell and sub-resource specific interference measurement of Pico UE should be needed for reasonable demodulation and CSI reporting.
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