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Introduction
In the last meeting, there are still some issues needed to be resolved. 
Agreements

…

FFS Details of the time domain pattern of the measurement durations (e.g. offset, periodicity, etc.)

FFS Whether the channel occupancy is calculated on the same L1 samples used for average RSSI or whether more frequent L1 samples are used.

In this paper, we discuss the timing of L3 averaging window and how it is related to L1 averaging duration and measurement duration. We also discuss channel occupancy and whether all L1 RSSI measurement samples should be used to calculate channel occupancy. 
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Discussion
RAN1 sent a liaison to RAN2 listing parameters required for LAA. The parameters include averaging duration, measurement duration, which consists of consecutive averaging duration, periodicity of measurement duration, and subframe offset of measurement duration, etc.  One L1 RSS measurement result is generated per averaging duration. The minimum averaging duration is one OFDM symbol, and the maximum averaging duration is 70 OFDM symbols. 
From RAN2 viewpoint, there is an averaging window over which average RSSI and channel occupancy are calculated. But it has not been discussed in RAN2 how to relate an averaging window to averaging duration and measurement duration. 

We think the length of an averaging window can be defined in terms of the period of a RSSI measurement timing configuration (RMTC). It can also be defined irrespective of periodicity of the RMTC but it would be simpler if the length of an averaging window is a multiple of RMTC periods. Otherwise, an averaging window could start or end during measurement duration, which 
Regarding the start of an averaging window, we think it would be simpler if the start of an averaging window is aligned with the start of the first RMTC period of the averaging window. Figure 1 shows an example. An averaging window is two times the RMTC period and is aligned with the first RMTC period.
Proposal 1: The length of an averaging window should be a multiple of RMTC periods.

Proposal 2: The start of an averaging window should be aligned with the start of the first RMTC period of the averaging window.
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Fig. 1: The timing of RMTC periods and averaging windows.

RAN2 agreed that average RSSI over an averaging window is a mean of all measurements form L1. A UE is supposed to generate average RSSI for each averaging window and to report the result periodically.  
We think the reporting interval can be defined to be a multiple of averaging windows. That would allow an eNB to control how frequently average RSSI and channel occupancy should be reported. Average RSSI and channel occupancy are long-term statistics, it may be not so urgent to send the report as soon as it is available.    
Proposal 3: Reporting interval can be a multiple of averaging windows.

RAN1 is requesting RAN2 to consider the possibility to report L1 RSSI without any L3 averaging. The purpose is for an eNB to detect hidden terminal. Specifically, an eNB can compare its measurement results to the reported L1 RSSI to detect hidden terminal. 
However, for the time being, RAN2 has not discussed if direct reporting of L1 RSSI should be supported. We think RAN2 should support direct reporting of L1 RSS because it is considered useful to detect hidden node in channel selection.
Proposal 4: Support direct reporting of L1 RSSI measurement values.
Measurement duration can be 1 or 70 in unit of averaging duration. For the case that measurement duration is 1, it is equivalent to report L1 RSSI directly to an eNB if the averaging window has the same length as RMTC period. But for the case that measurement duration is 70, RAN2 may need to introduce other reporting approach. 
Considering RAN2 tight time budget, we think Rel-13 could support direct reporting for the case that measurement duration is 1. For the case of 70, it can be left to Rel-14 or later release.    
Proposal 5: Rel-13 only supports the direct reporting for the case that measurement duration is 1.
In the last meeting, RAN2 agreed that average RSSI and channel occupancy are calculated over the same averaging window. But it is FFS whether the channel occupancy is calculated on the same L1 samples used for average RSSI. 

If the same L1 RSSI samples are used to calculate channel occupancy, in some cases the resulting channel occupancy may not be accurate. For example, if averaging duration is 70 OFDM symbols, the channel occupancy may be 0% for the case shown in figure 2. However, the channel occupancy should be 40% in this case. 
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Fig. 2: RSSI measurement over 70 OFDM symbols

From the above observation, we think RAN2 should discuss if it is needed to use spate averaging duration to calculate average RSSI and channel occupancy. 

Proposal 6: RAN2 should discuss whether to use separate averaging duration to calculate average RSSI and channel occupancy.
RAN2 also identified an issue regarding which L1 RSSI samples should be used to determine channel occupancy. We think a UE can use all L1 RSSI samples to calculate channel occupancy. Because an eNB knows when it transmits data or reference signal and when the UE may measure the channel, the eNB knows which reported channel occupancy may be subject to its transmission. It is up to eNB implementation to decide whether to take the channel occupancy into account when performing channel selection.       
Proposal 7: All L1 measurement samples are used to determine channel occupancy.
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Conclusion

In conclusion, we have the following proposals:

Proposal 1: The length of an averaging window should be a multiple of RMTC periods.

Proposal 2: The start of an averaging window should be aligned with the start of the first RMTC period of the averaging window.
Proposal 3: Reporting interval can be a multiple of averaging windows.

Proposal 4: Support direct reporting of L1 RSSI measurement values.
Proposal 5: Rel-13 only supports the direct reporting for the case that measurement duration is 1.
Proposal 6: RAN2 should discuss whether to use separate averaging duration to calculate average RSSI and channel occupancy.
Proposal 7: All L1 measurement samples are used to determine channel occupancy.
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