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1 Introduction
In RAN1#82 meeting, RSSI measurement and reporting in LAA has been discussed with the following agreements:
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

In this contribution, we further discuss RSSI measurement and reporting in LAA.
2 Discussion

In the current LTE RRM measurement framework, RSSI is measured by the UE to calculate RSRQ but UE doesn’t report RSSI directly to the network. For LAA, RSSI can be used to reflect the carrier load and interference which can be used for carrier selection and scheduling by the LAA eNB. In addition, RSSI measurement doesn’t rely on the presence of reference signals (e.g. DRS) thus can be used when DRS is not configured for a particular carrier frequency, e.g. during the initial carrier selection. In order to support the above discussed functionalities, different kinds of RSSI measurement can be defined.

Averaged RSSI:  Average RSSI is measured in a relative long measurement time window. Averaged RSSI can reflect the long-term load of an unlicensed carrier and can be used for the functionality of carrier selection, including both initial carrier selection, and carrier re-selection by the eNB.
Channel occupancy (Ratio of time when RSSI is above a threshold): The ratio of time when RSSI is above a pre-configured threshold (e.g. the same as CCA threshold) is collected in a relative long measurement time duration. Compared with average RSSI, it provides more information on interference characteristics of an unlicensed carrier and reflects the usability of the channel. This measurement can be used together with average RSSI by the network to support the carrier selection. Both average RSSI and the channel occupancy can be configured and reported by the existing RRC reporting procedures. 
Instantaneous RSSI:  Instantaneous RSSI is measured in a short time window and can be used to reflect the instantaneous interference characteristic of a LAA carrier. LAA eNB can utilize the instantaneous RSSI reporting for scheduling decisions. There has been discussed whether such functionality can also be provided by the CSI measurement and reporting. According to the current agreement for CSI measurement, the interference can only be measured within the eNB transmission burst, it means that for the beginning of a TxOP, there will not be up-to-date CSI available. However, the instantaneous RSSI measurement is not limited to the eNB transmission burst, which could be beneficial at least for the eNB scheduling for the subframes in the beginning of a TxOP. Instantaneous RSSI can be triggered dynamically such as PDCCH or MAC CE.

Based on the above discussion, we have the following proposal:
Proposal 1:  It is beneficial to introduce RSSI measurement and reporting for the purpose of carrier selection and interference measurement. Three kinds of RSSI measurement can be considered: 

· Average RSSI 

· Channel occupancy (Ratio of time when RSSI is above a threshold)
· Instantaneous RSSI 

During RAN1#82 meeting, averaging granularity for RSSI measurement was discussed in [1]. In our view, a relative larger averaging granularity such as 4 or 10ms can be used for the measurement of average RSSI which is intended to reflect the long term system load and interference as discussed above.  For the channel occupancy and instantaneous RSSI, the averaging granularity should be smaller than 1ms. In particular, for the measurement of occupancy metrics, the averaging granularity could be defined as per CCA slot level thus much more accurate information on channel usability can be obtained as it follows the real LBT behavior. Note that such a small averaging granularity does not increase the UE measurement complexity as it needs to be done in each LBT procedure. 
Proposal 2: The RSSI averaging granularity is dependent on the type of RSSI measurement/reporting. 
There is no strong motivation to specify additional measurement gap for RSSI measurement since the complexity and service interruption will be increased. The existing measurement gap can be reused for RSSI measurement. 

Proposal 3: No additional measurement gap for RSSI measurement. 
3 Conclusions

In this contribution, we discuss RSSI measurement and reporting in LAA with the following proposal.
Proposal 1:  It is beneficial to introduce RSSI measurement and reporting for the purpose of carrier selection and interference measurement. Three kinds of RSSI measurement can be considered: 

· Average RSSI 

· Channel occupancy (Ratio of time when RSSI is above a threshold)
· Instantaneous RSSI 

Proposal 2: The RSSI averaging granularity is dependent on the type of RSSI measurement/reporting. 
Proposal 3: No additional measurement gap for RSSI measurement.
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