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1. Introduction
In the RAN2#91bis meeting [1], the following was agreed:
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.
5: 	The eNB configures, L1 duration, and L3 averaging window to determine RSSI measurement timing configuration. 

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.
RAN1#82bis has approved a list of new L1 parameters to support the new UE-reported RSSI measurements for LAA [2]. The timing configuration related agreements are listed as follows:
	Agreements:  
For the UE reporting RSSI measurement in the unlicensed carrier, the timing where the UE may perform RSSI measurement should be indicated to the UE
– FFS: RSSI is measured from all OFDM symbols of the measurement period where the UE performs RSSI measurement 
– The RSSI measurement timing configuration may be independently configured from the DMTC
– Note that RSSI is different from the existing RSSI
– FFS averaging granularity
– FFS additional RSSI measurement gap



2. Discussion
2.1  Calculation of average RSSI and channel occupancy
It has been agreed that channel occupancy is calculated over the same L3 averaging window with average RSSI and UE always reports average RSSI and channel occupancy together. However whether channel occupancy is calculated on the same L1 samples used for average RSSI has not been decided yet. Since average RSSI and channel occupancy are always used for the same purpose, i.e. carrier selection, they should be calculated from the same L1 samples. Besides using the same L1 samples to calculate both average RSSI and channel occupancy is easier from implement point of view. Moreover if more frequent L1 samples are used to calculate channel occupancy for improving the precision, more signaling overhead for configuration would be needed. 
Proposal 1 The channel occupancy should be calculated on the same L1 samples used for average RSSI.
2.2  Measurement timing configuration
For the UE reporting RSSI measurement in the unlicensed carrier, the timing where the UE may perform RSSI measurement should be indicated to the UE. The eNB configures, L1 duration, and L3 averaging window to determine RSSI measurement timing configuration. Details of the time domain pattern of the measurement durations (e.g. offset, periodicity, etc) need to be discussed further.
1. Whether existing DMTC configuration should be reused for RSSI measurement
If the RSSI is measured during a new configured time window, i.e., RMTC, the throughput loss is almost inevitable since data transmission is not allowed in that time period. For the current DMTC configuration with DMTC duration=6ms and period=40ms, the throughput loss is 15% (6/40). If another RMTC is introduced for RSSI measurement, the throughput loss will be doubled, i.e., 30% (12/40).
To guarantee the throughput performance, reusing the existing DMTC window for RSSI measurement may be a good choice. Except the guaranteed throughput performance, an additional benefit of this solution is that it saves signaling overhead since RSSI measurement timing configuration is configured via RRC signaling. 
In addition, the emerging problem with RMTC proposed in RAN1 (i.e., UE behaviour when a RSSI measurement instance overlaps with the transmission of the serving cell) would not exist if DMTC is reused for RSSI measurement, because downlink data would not be transmitted in DMTC duration.
Based on the above three points, we believe reusing the configured DMTC for RSSI measurement is an appropriate choice for RSSI measurement.
Proposal 2 RSSI measurement should reuse the configured DMTC window.
2. Whether RSSI is measured from all OFDM symbols of the measurement period
In Rel-12, DRS is designed to support cell discovery and RRM with small cell on/off operation. DRS comprise PSS/SSS, CRS and optionally CSI-RS. The transmissions of DRS occur in DRS occasions that may have a periodicity of 40, 80 or 160ms. The duration of a DMTC is 6ms. A DRS occasion is configurable from 1ms (2ms for TDD) to 5ms and it may occur anywhere in the DMTC.
Considering RSSI measurement in LAA is mainly used for carrier selection which is different from the existing RSSI, it should be measured in some different time period from DRS occasions. Figure 1 shows a possible solution that RSSI is measured in the rest period of DMTC duration besides DRS occasion. 


Figure 1  possible solution for RSSI measurement
Proposal 3 RSSI could be measured in the rest period of DMTC duration besides DRS occasion.
3. Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1 The channel occupancy should be calculated on the same L1 samples used for average RSSI.
Proposal 2 RSSI measurement should reuse the configured DRS DMTC window.
Proposal 3 RSSI could be measured in the rest period of DMTC duration besides DRS occasion.
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