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1. Introduction
The WID for "New Work Item on Licensed-Assisted Access to Unlicensed Spectrum" approved in Malmo [1] introduces the results of the study with regard to RSSI measurement and reporting as written below:
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In this contribution we discuss about the details of RSSI measurement.
2. RSSI measurement
The current definition of RSSI in RSRQ measurement is that the UE measures the total received power from all the nodes, including the reported cell. However, with this definition, the signal from the reported cell may be dominant if it is transmitting a burst at the measurement time, possibly masking the hidden nodes' transmissions the RSSI is expected to reveal. Considering channel selection, since the useful information is the channel load of other nodes, the RSSI measurement should be based on the received power not including power from the reported cell. Therefore, the RSSI should be measured on resources without signals from the reported cell.
Proposal 1:

· RSSI measurements should not include power from the reported cell.
As discussed above, given that the reporting of RSSI measurement is performed for the purpose of detecting hidden nodes as described in the TR, the RSSI measurement has to include the signal power from potential hidden nodes. In some contributions, it was discussed that RSSI is measured during the “OFF” period of the reported cell so that the power from the reported cell is not included in the RSSI [2]. However, in some cases of node deployment, it may not be appropriate that the RSSI measurement is restricted only to the “OFF” period. Figure 1 shows an example of deployment with a hidden node problem. In the deployment, there are one LAA cell and two different operators’ WiFi nodes. We consider that RSSI is measured by the UE when it is connected to the LAA cell. The LAA cell can detect WiFi #1, but it cannot detect WiFi #2. WiFi #1 can detect both the LAA cell and WiFi #2. WiFi #2 can detect only WiFi #1. Therefore, for the UE, WiFi #2 is a hidden node for the LAA cell.
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Figure 1: An example of deployment

Figure 2 shows an example of transmission bursts from the LAA cell, WiFi #1 and WiFi #2 under the deployment of Figure 1. When the LAA cell transmits a burst, WiFi #1 cannot transmit a burst due to the channel being busy. However, WiFi #2 can transmit a burst even if the LAA cell is transmitting a burst, because the LAA cell and WiFi #2 cannot detect each other. On the other hand, when WiFi #1 transmits the burst, both the LAA cell and WiFi #2 detect the channel as busy and refrain from transmitting their bursts. Therefore, in such deployment, the probability that RSSI includes the power from the hidden node may become considerably high during the “ON” period of the reported cell in comparison with the “OFF” period.
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Figure 2: An example of transmission burst

For the purpose of detecting hidden nodes for the LAA cell, the RSSI measurement should include the signal power from potential hidden nodes. Considering the possibility of deployments such as the one shown in figure 1, the RSSI measurement should not be restricted only to the “OFF” period of the reported cell. Not only that, this would prevent the specification impact required to have the UE know the transmission status at all times. Therefore, RSSI should be measurable regardless of the transmission status of the reported cell. For example, the UE can measure RSSI on resources configured as zero-power resources, so that RSSI not including power from the reported cell is measured even in a transmission burst of the reported cell.
Proposal 2:

· For the purpose of accounting for hidden nodes for the LAA cell, RSSI should be measurable regardless of the transmission status of the reported cell.

3. Conclusion
In this contribution, we discussed about the details of RSSI measurement, and proposed the following:
Proposal 1:

· RSSI measurements should not include power from the reported cell.
Proposal 2:

· For the purpose of accounting for hidden nodes for the LAA cell, RSSI should be measurable regardless of the transmission status of the reported cell.
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For the purpose of detecting hidden node in channel selection, UE reporting of RSSI measurements to the eNB is considered useful. The eNB indicates which carriers(s) the UE should report RSSI for. Further details of the RSSI measurement reporting can be defined when standards are to be developed. RRM measurement and reporting should further take into account the DRS design options for LAA (sec 7.2.1.2).











