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Discussion
1 Introduction

RAN1 has agreed to consider RRM enhancement taking into account RSSI measurement and reports. From RAN1 point of view, RSSI measurement is already specified in current LTE system. However, from RAN2 point of view, if the reporting the RSSI measurement is introduced, we should specify new report configuration for the RSSI measurement. So RAN2 needs to examine more carefully whether the RSSI reporting is really needed. 
It has been proposed to use the RSSI report for unlicensed channel selection and hidden node detection. In this contribution we analyse the usefulness of RSSI report in terms of the channel selection and hidden node detection.
2 Discussion
2.1 Unlicensed channel selection
If an LTE cell successes LBT and occupies an unlicensed channel, all other nodes around the LTE cell except hidden node will keep quiet. Therefore, interference experienced by UE from other systems will vary widely depending on whether the channel is occupied by LTE cell or not.
The important factor for channel selection is a practical interference experienced by UE when the channel is occupied by the LTE cell. The RSSI results which are measured when the channel is occupied by other system count are not helpful for channel selection because if LTE cell successes to occupy the channel, interference from exposed nodes will disappear. Furthermore, when the LTE cell transmits DRS and UE can measure RSRP/RSRQ for the cell. The RSSI results can be inferred from RSRP and RSRQ reports.
Observation 1  The important factor for channel selection is the interference experienced by UE when the channel is occupied by the LTE cell and network can know this using existing RSRP/RSRQ report.
Another important point for channel selection is how easily LTE cell can occupy the channel. For example, there are two channels. The coverage of other node except LTE cell is not presented for convenience. We assume that the coverage of other node is smaller than LTE cell.
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Figure 1 Example scenario for right channel selection
On channel A, there are a few other nodes in LTE cell coverage but all of them are located around the UE. On channel B, there are many other nodes in LTE cell coverage but they don’t interfere to the UE because the coverage of other system is small.

When LTE cell doesn’t occupy any channel, RSSI result of channel A is higher than that of channel B. So if the cannel is selected based on RSSI results, channel B is selected. However, actually, if the channel is occupied the LTE cell, all exposed nodes on channel A and B will keep quiet and the UE could obtain similar RSSI results from channel A and B. 
However in terms of channel utilization, LTE cell on channel B will have difficulty occupying channel because there are more competitors than channel A. 
Observation 2  Another important factor for channel selection is channel utilization and this can be measured by network.
2.2 Hidden node detection
The problem of hidden node in unlicensed frequency is when LTE cell transmits to UE, hidden node also perform data transmission and this affects to the UE as interference. In legacy LTE system, there is also intra-frequency from neighbour cell, especially at cell boundary. 

When configuring serving cell to UE, the important factor is total interference the UE experiences from other nodes, not the source of the interference. Even though there is a hidden node around a UE, if RSRQ result of the LTE cell is better than a threshold the cell is suitable for serving cell. On the other hand, even though there is no hidden node, if RSRQ result of the LTE cell is less than a threshold the cell is not suitable for serving cell. Therefore, when existing RSRP/RSRQ measurement is available, RSSI report is not needed for hidden node detection. 
Furthermore, existing RSRP/RSRQ report can also be used for detection i.e. if RSRP result is good enough but RSRQ result is not it may assume there is hidden node around the UE. Because exposed node will keep quiet during LTE cell perform data transmission.
Observation 3  When existing RSRP/RSRRQ measurement is available, the hidden node detection can be done by the RSRP/RSRQ results.

When LTE cell doesn’t occupy the channel, it cannot be distinguished whether the main cause of RSSI results is hidden node or exposed node. So it is impossible to infer the presence or absence of hidden node from the RSSI results. 
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Figure 2 Example scenario for hidden node detection

For example, there is only one hidden node on channel A but there is no exposed node. On the contrary, there is no hidden node on channel B but there are many exposed nodes. Because LTE cell doesn’t occupy the channel, exposed nodes make some interference. So RSSI result of channel B will be higher than that of channel A, even though there is no hidden node on the channel B.
Observation 4  When existing RSRP/RSRRQ measurement is not available, RSSI measurement is not helpful for hidden node detection.

From observation 1, 2, 3 and 4, we conclude that the RRSI measurement does not need to be reported for channel selection or hidden node detection on unlicensed frequency.
Proposal 1      RAN2 is kindly requested to agree that the RRSI measurement does not need to be reported for channel selection or hidden node detection on unlicensed frequency.
Proposal 2      Send an LS to RAN1 to express RAN2`s position on the needlessness of RSSI report.

3 Conclusion
In this contribution we analyse the usefulness of RSSI report in terms of the channel selection and hidden node detection and make following observations:

Observation 1  The important factor for channel selection is the interference experienced by UE when the channel is occupied by the LTE cell and network can know this using existing RSRP/RSRQ report.

Observation 2  Another important factor for channel selection is channel utilization and this can be measured by network.
Observation 3  When existing RSRP/RSRRQ measurement is available, the hidden node detection can be done by the RSRP/RSRQ results.

Observation 4  When existing RSRP/RSRRQ measurement is not available, RSSI measurement is not helpful for hidden node detection.
From observation 1, 2, 3 and 4, we propose:
Proposal 1      RAN2 is kindly requested to agree that the RRSI measurement does not need to be reported for channel selection or hidden node detection on unlicensed frequency.

Proposal 2      Send an LS to RAN1 to express RAN2`s position on the needlessness of RSSI report.
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