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1 Introduction

In last RAN2 meeting, there was a discussion on RSSI measurement and following agreements are derived[1]. 
	Agreements
1:
Average RSSI over a L3 averaging window is a mean of all measurements from L1.

1a
Channel occupancy is calculated over the same L3 averaging window.

1b
UE always reports both Average RSSI and Channel occupancy together.

2
Timing configuration for average RSSI measurement and channel occupancy are the same.

3:
Average RSSI and channel occupancy measurement timing configuration is configured via RRC signalling. 

4:
Average RSSI and channel occupancy measurement timing configuration is configured per frequency (i.e. measurement object). Can be configured for serving and non-serving carriers.

5: 
The eNB configures, L1 duration, and L3 averaging window to determine RSSI measurement timing configuration. 

7:  Support periodic reporting with amount of reporting configurable by the eNB. 

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.


However, there are some FFSs for time domain pattern of measurement duration and measurement samples for channel occupancy calculation. In this paper, we discuss time domain pattern for channel occupancy calculation in RSSI measurement. 
2 Discussion
The purpose of RSSI measurement is hidden nodes detection and load estimation for an unlicensed channel, which is achieved by average RSSI and channel occupancy. The average RSSI is mean signal strength measured from transmission of other devices per time unit and it can be used to estimate interference level. The channel occupancy is calculated as percentage of time that measured RSSI was above a threshold, which can be used for load estimation of a channel and hidden nodes detection.
In last RAN1 meeting, there was some discussion on measurement duration for RSSI measurement and RAN1 has agreed to introduce L1 averaging duration and measurement duration[2].  The L1 averaging duration means basic time unit where physical layer performs RSSI measurement and each measurement sample is measured per L1 averaging duration. The measurement duration is defined as the number of consecutive L1 averaging durations. For instance, if there are three consecutive L1 averaging durations, UE is able to obtain three measurement samples for the measurement duration. As agreement of previous RAN1 meeting, two different configuration(i.e. 1symbol or 70symbols(i.e. 5ms)) may be applicable for L1 averaging duration. 
Assuming L1 averaging durations and measurement duration are configured by 1 symbol and 14 symbols, respectively, there are 70 measurement samples during 200ms L3 averaging window with 40ms RSSI measurement periodicity, as shown in figure 1. Thus, channel occupancy and average RSSI are calculated with these measurement samples. Compared to above example, if L1 averaging duration is configured as 5ms, there would be only 5 measurement samples for same L3 averaging window and each measurement sample has average RSSI value measured during 5ms L1 averaging duration. 
Considering WiFi transmission is commonly performed for very short duration (e.g. maximum transmission opportunity of EDCA is about 3ms in IEEE802.11[3]), such a long L1 averaging window is not efficient to measure channel occupancy even though there may be nearly no impact on calculation of average RSSI. This is because a measurement sample is derived from mean RSSI value within a L1 averaging duration. 
Proposal 1: For enhancement of channel occupancy accuracy, it is necessary to calculate channel occupancy based on considerable number of measurement samples with short L1 averaging duration. 
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Figure 1. Example of RSSI measurement configuration
In order to improve accuracy of channel occupancy, followings can be considered for L1 averaging duration configuration. 
· Option 1: same configuration for average RSSI and channel occupancy
In this mechanism, same L1 averaging duration is configured for both average RSSI and channel occupancy and there is only one measurement sample per each L1 averaging duration. If L1 averaging duration is too long, there may be a possibility where channel occupancy is less useful for hidden node detection. Therefore, if same L1 averaging duration is applied for average RSSI and channel occupancy, fairly short L1 duration should be configured.
· Option 2: independent configuration for average RSSI and channel occupancy
In this mechanism, different L1 averaging duration can be configured for average RSSI and channel occupancy. Let’s consider a case where measurement duration is configured as 5ms and L1 averaging duration for average RSSI and channel occupancy are configured as 5ms and 1 symbol, respectively. That is, measurement duration is same in both cases, but the number of measurement samples are different. In this example, since channel occupancy can be calculated by comparison of measured RSSI and threshold with 1 symbol granularity, more accurate hidden node detection is possible. But this mechanism seems to be inconsistent with the agreement 2 in section 1. Thus, we think further discussion is needed for introducing this option. 
Proposal 2: Based on above options, RAN2 is requested to discuss which kinds of mechanism is feasible for channel occupancy calculation. 
3 Conclusion
In this contribution, we discussed time domain pattern for channel occupancy calculation in RSSI measurement and we have following proposals.
Proposal 1: For enhancement of channel occupancy accuracy, it is necessary to calculate channel occupancy based on considerable number of measurement samples with short L1 averaging duration. 
Proposal 2: Based on above options, RAN2 is requested to discuss which kind of mechanism is feasible for channel occupancy calculation. 
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