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1 Introduction

In LAA study phase, the issues about hidden node in channel selection are mentioned [1] and corresponding RSSI has been initially discussed and agreed as the candidate metric for selecting the best channel in the case of hidden node problem [2]. The conclusions are captured in the TR [3] as follows:
The study concluded that UE reporting of RSSI measurements to the eNB is considered useful for the purpose of detecting hidden node in the channel selection.

And in this contribution, some issues related to RSSI reporting are discussed and corresponding proposals are provided in addition to the agreements in RAN2#91 meeting. 
2 Discussion on Issues about RSSI Reporting
2.1 Which kind of RSSI is reported
As it was mentioned in [2], for performing LAA carrier selection, although inter-frequency LTE RSRP/RSRQ measurements are viable and important, and WLAN Beacon measurements can provide additional information when available, the RSSI have also been considered helpful to assist the eNB in carrier selection for detecting whether the channel is seriously interfered or not because of hidden node. 
The RSSI is defined as the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference signal unless indicated by higher layer, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. And the corresponding value could be extended to all OFDM symbols based on eNB configurations.
In last RAN2 meeting, it was agreed to introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA. 
However, since the RSSI is measured from all sources received by the UE including the serving cell, the interference from other channels may be over-estimated in this case. Therefore, with considering this, it is more precise to subtract the part of the serving cell from RSSI reporting.

Proposal 1: the measurements results of the serving cell need to be subtracted from the RSSI measurements for more precise reporting.

Based on RSSI reporting, although the average RSSI and channel occupancy may be under the threshold configured and the channel seems suitable to access, however, whether the signal received by the UE is well enough for UE demodulation could not be decided only based on RSSI. Thus, it is better for UE to do some initial check based on the demodulation capability of UE receiver, and in this case, those RSSI value after subtracting the serving cell part will be removed from reporting results if the corresponding SINR for demodulation could not satisfy the demodulation capability of UE receiver. There are three options here as follows.

Option 1: UE filters the RSSI measurements results based on initial checking, and reports those results for channels which are suitable to access;

Option 2: UE reports all RSSI measurements results to the eNB, and indicates which channels are suitable for accessing, and which channels are not;

Option 3: UE reports both RSSI and RSRP/RSRQ together back to the eNB, and eNB checks whether the channels are suitable for accessing or not.
Within those three options, for option 2, UE reporting all RSSI measurements results including those could not be used for accessing will also introduce unnecessary overhead. And for option 3, although reporting RSRP/RSRQ back to the eNB may assist eNB to do the same filtering, there are some limitations: 1) RSRP/RSRQ cannot precisely reflect the UE demodulation capability which is purely UE implementation; 2) additional overhead will be introduced also. 
Therefore, 

Proposal 2: it’s proposed to have UE initial check and reports those results to the eNB for channels which are suitable to access. 
2.2 How to perform the RSSI reporting
RSSI measurement results are the key reference to get the information about the impacts of hidden nodes as well as the channel load. Based on this information, eNB could determine whether this channel is appropriate to access or not, therefore, at least one threshold requires being configured for UE RSSI measurement and reporting. 
However, since the value of average RSSI and channel occupancy will also be reported to the eNB after UE collecting the measurement results, it’s sufficient for eNB to determine which channel is much more appropriate to access based on the average RSSI and channel occupancy probability measured based on one threshold.
Proposal 3: It’s proposed that one threshold for RSSI measurements need to be configured by eNB, while the exact value could be configurable.
Before the UE performs the RSSI reporting, some configurations, e.g. CCA threshold, averaging window size, etc., need to be indicated by the eNB with dedicated signaling. Among those, specific measurement gap needs to be configured for the UE to measure each LAA channel, since although UE may have separate RF chain for LAA service from legacy LTE, if the LAA cells have been configured for the UE, corresponding measurement gap is still needed for measuring other frequency channels.
Proposal 4: It’s proposed that the separate measurement gap needs to be configured to the UE for measuring each LAA channel.
After the UE receives these configurations and finishes performing the measurements, the UE will report the results to the eNB for further channel selection. During this procedure, UE may not need to report all measurement results to the eNB, since not all channels are appropriate for accessing. Reporting all results might lead to a lot of overhead, thus, UE could report the top N results to the eNB, which are the most appropriate for accessing, if the N is configured by the eNB.
Proposal 5: It’s proposed that UE could only report part of the measurement results to the eNB, and the number of results reported could be configurable.
3 Conclusions:

In this contribution, some details of RSSI reporting are discussed, and some proposals are provided as follows:

Proposal 1: the measurements results of the serving cell need to be subtracted from the RSSI measurements for more precise reporting.

Proposal 2: it’s proposed to have UE initial check and reports those results to the eNB for channels which are suitable to access. 

Proposal 3: It’s proposed that one threshold for RSSI measurements need to be configured by eNB, while the exact value could be configurable.
Proposal 4: It’s proposed that the separate measurement gap needs to be configured to the UE for measuring each LAA channel.
Proposal 5: It’s proposed that UE could only report part of the measurement results to the eNB, and the number of results reported could be configurable.
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