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1 
Introduction

In RAN2#90, RSSI measurement was agreed for Rel-13 LAA as follows [1]:
Agreements

RSSI:

4
For the purpose of detecting hidden node in channel selection UE reporting of RSSI measurements to the eNB is considered useful. 

The details of the RSSI measurement reporting should be discussed in stage-3. 

5
The eNB indicates which carriers(s) the UE should report RSSI for.

In addition, discovery reference signal (DRS) will be used as a starting point to support RRM functionality for LAA [2]. For DRS configuration, the following was agreed in RAN2:
Agreements

2
The network configures the UE with a Measurement Object with a single DRS configuration for each configured LAA SCell 

However it is not yet clear how the eNB would configure measurement configurations to the UE for performing RSSI measurements on LAA carrier. In this contribution, we would like to discuss the measurements configuration for RSSI.
2 
Discussion
2.1 
RSSI measurement
In a LAA carrier, reference signals may not be transmitted due to LBT, therefore RSRP and RSRQ measurements may not be performed regularly. It may cause a longer measurement time than in a licensed carrier. Therefore RSSI measurements which indicate the received signal strength could be reasonable for LAA.
We think that RSSI results could be used to select an unlicensed carrier with a low interference (i.e. initial channel selection). In addition, RAN2 agreed that the RSSI results could be used for hidden node detection. 
RSSI results would be obtained from frequency-based measurement; however the current RSRP/RSRQ results are obtained from cell-based measurement. Therefore measurement configuration should be enhanced for RSSI measurement.
Observation 1:
The current result is not obtained from frequency-based measurement, but cell-based measurement.
Proposal 1:
Measurement configuration should be enhanced to support frequency-based measurement result.
In the following sections, we would like to describe some potential enhancements for above purposes of RSSI measurement.
2.2 
Initial channel selection
For the purpose of initial channel selection, the eNB wants to know the interference levels of candidate LAA carrier.  
For example, there are two candidate carriers for LAA operation. One possible solution is that the eNB may configure two measurement objects associated with these frequencies to the UE for RSSI measurements. The UE would perform RSSI measurements on each of the frequencies indicated in the measurement objects, and report RSSI results separately to the eNB. The eNB may decide the best frequency (e.g. the lowest interference frequency) by comparing the reported RSSI results. This solution does not impact on the current RRM functionality, but if there are a large number of candidate LAA carriers, it requires large amount of measurement reporting. 
Another solution is that the UE compares the RSSI results obtained from each configured frequency and reports a list of candidate frequency sorted by RSSI results. In this case, the UE can also report the best frequency in a single measurement report message. Because this solution is possible to limit the number of measurement report transmissions, it may reduce the UE power consumption. However, according to the current measurement configuration rule, measurement identity does not link one reporting configuration with more than one measurement object. Therefore the UE can not report the best frequency by comparing the measured frequencies unless the measurement configuration would be enhanced.
Observation 2:
According to the current measurement configuration rule, the measurement results of the configured frequencies are not allowed to compare each other.
Proposal 2:
RAN2 should discuss whether the measurement configuration would be enhanced to report the best frequency among the configured frequencies for initial channel selection.
2.3 
Hidden node detection
For the purpose of hidden node detection, the eNB wants to know whether the selected frequency by channel selection is affected by a hidden node or not. To detect a hidden node, it is proposed that the UE may perform a histogram or percentage type of measurement [3][4]. 
We think that such a type of measurement is performed per frequency. So the UE can perform that measurement by configuring one measurement object with one reporting configuration. In this case, the measurement object is configured on the selected frequency for LAA operation. Meanwhile it is natural that the eNB configures an enhanced reporting configuration with new measurement parameters as the current configuration method.
Proposal 3:
The eNB should indicate a frequency for hidden node detection by the measurement object.
A hidden node may be detected by the eNB with the measurement results from the UE. The UE cannot identify a hidden node by itself. So, we think that event-based reporting is not suitable; then instead of triggered by an event set, it is preferred the measurements for hidden node detection should be performed as a periodical.
Proposal 4:
A periodical measurement reporting should be supported for hidden node detection.
3 
Conclusions
The following is the summaries of this contribution: 
Observation 1:
The current result is not obtained from frequency-based measurement, but cell-based measurement.
Observation 2:
According to the current measurement configuration rule, the measurement results of the configured frequencies are not allowed to compare each other.
Proposal 1:
Measurement configuration should be enhanced to support frequency-based measurement result.
Proposal 2:
RAN2 should discuss whether the measurement configuration would be enhanced to report the best frequency among the configured frequencies for initial channel selection.
Proposal 3:
The eNB should indicate a frequency for hidden node detection by the measurement object.
Proposal 4:
A periodical measurement reporting should be supported for hidden node detection.
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