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1 Introduction
During LAA SI, RAN2 agreed that the UE reports RSSI measurements for the purpose of detecting hidden node in channel selection.  In this document, we discuss more details on RSSI measurement definition for LAA. 
2 RSSI measurement
In LTE, RSSI is defined in TS36.214 as a part of RSRQ measurement i.e. RSRQ is the ratio N×RSRP/(E-UTRA carrier RSSI) although RSSI itself is not reported to the eNB. RSSI comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of the measurement subframes, 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. 
Furthermore, based on higher layers indication, RSSI can be measured in 1) only from OFDM symbols containing reference symbols for antenna port 0, 2) from all OFDM symbols for DL part of measurement subframes, 3) from all OFDM symbols of the DL part of the indicated subframes or 4) all OFDM symbols of the DL part of the subframes in DRS occasion. 
Even in unlicensed SCell, if RSSI is measured to calculate RSRQ, the existing RSSI definition for DRS can be reused because DRS in unlicensed SCell is based on Rel-12 DRS framework although some modifications are expected due to LBT operation. 

However, if RSSI is measured for the purpose of detecting hidden node in channel selection, the existing RSSI measurement definition may not be suitable. The main reason is that contribution factors to the received signal can be significantly different depending when it is measured. For example, if RSSI is measured during an LAA transmission burst, the main portion of the measured RSSI is the signal from the serving eNB because the eNB sends DL signal when it passes CCA i.e. there is no/minimal interference around. On the other hand, if RSSI is measured outside of a transmission burst, the main portion of the measured RSSI would be the actual interference. If the UE averages the measured RSSI results over the long period of time for the reporting, it would not provide meaningful information to the eNB because the measured RSSI includes both desired signal and undesired signal (interference) because RSSI average value may be quite different depending on whether own signaling is included (RSSI option 1) or not (RSS option 2) as shown in Figure 1. 
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Figure 1: Example of received power in LAA scenario
As a simple approach, the UE can measure RSSI based on only non-desired signal to report. In case of serving frequency, the UE measures RSSI only outside of transmission burst. The UE should know DL/UL transmission burst based on eNB indication (e.g. potentially transmission burst indicator).  However, in case of non-serving frequency, the UE may be hard to know the transmission burst because the UE does not receive control channel for data. Therefore, in non-serving frequency, the UE can measure RSSI outside of DRS occasion to distinguish desired signaling and undesired signal. 
Proposal 1: RAN2 agree that RSSI should be measured based on non-desired signal only for RSSI reporting purpose.
In addition, average received signal power is not sufficient for channel selection. For example, as shown in Figure 2, the average RSSI value is same in channel #1 and channel 2. However, in channel #1, there is some portion of having lower RSSI value than CCA threshold, while in channel #2, RSSI is larger than CCA threshold during whole time. In Case 1, the channel can be still useful as long as LBT works, while the channel is not available at all in Case 2 since the channel will be declared to be busy  all the time.
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Figure 2: Example of having different interference variance
In order to report the time variance of RSSI value, we propose that busy portion is measured in addition to average RSSI value. The busy portion can be defined as follows. 
Busy portion = A fraction of time when the channel is ‘busy’, i.e., RSSI measurement > a threshold that can be configured by eNB
The observing time period can be left to the UE implementation or configured by the eNB if the eNB makes sure the sufficient monitoring time before the UE sends RSSI measurements and busy portion. 
Proposal 2: RAN2 agree to introduce a busy portion as a part of RSSI reporting. 
3 Conclusion
 In this document, we discussed more details on RSSI measurement definition for LAA. Based on the discussion in Section 2, we propose the following points for RSSI measurement for channel selection. 
Proposal 1: RAN2 agree that RSSI should be measured based on non-desired signal only for RSSI reporting purpose.
Proposal 2: RAN2 agree to introduce a busy portion as a part of RSSI reporting. 
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