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1 Introduction
Early measurement reporting was discussed in the past several meetings, and some agreements were made. In this contribution we discuss the issue on early measurement in NR-U and provide our views.
2 Discussion
In Rel-16 the WI of NR-based access to unlicensed spectrum is in progress. For a UE, PCell, SCell and PSCell can all be in NR unlicensed spectrum. In the RAN2 #105bis meeting the following agreement was reached for NR-U connected mode measurement.
RSSI and Channel Occupancy configuration and reporting, in particular measurements over an interval (at least for CO) and periodical reporting, are used as a baseline for NR-U
In NR-U, the unlicensed frequency may be shared by other operators and hidden node may exist. And channel occupancy is related to LBT success rate. When channel occupancy is high, LBT failure increases and the data and signaling transmission may be delayed. RSSI and channel occupancy measurement are helpful for detecting hidden node and channel selection, and are useful in NR-U. 
Observation 1: RSSI and channel occupancy measurement and reporting are introduced in NR-U connected mode measurement.
The main use of early measurement is to assist NW to setup CA/MR-DC quickly. For a UE, cell on unlicensed frequency can be configured as SCell in some deploy scenarios, or as PSCell in some deploy scenarios. And PCell can also be a NR-U cell. NW may configure UE to perform early measurement on neighbor frequency which is in NR unlicensed spectrum. According to the current mechanism UE only reports the RSRP and RSRQ of neighboring NR-U cell. If the NR-U cell has good RSRP and RSRQ, NW may configure CA between the PCell and the NR-U cell. However on the frequency of the NR-U cell the channel occupancy may be high. In this case there is a high LBT failure rate, and the service on that cell is negatively affected, and the QoS is hard to guarantee. If RSSI and channel occupancy are sent to NW in early measurement report, NW can make proper decision considering the channel load, and thus configuring CA between PCell and the NR-U cell with high load can be avoided.  
In LTE LAA, RSSI and channel occupancy is periodical and NW can configure related parameters for UE in RRC_CONNECTED. The measurement object IE includes the frequency and RMTC parameters applicable to RSSI and channel occupancy measurement. The reporting configuration IE includes the threshold which is used for channel occupancy evaluation. Moreover, NW controls the interval between periodical reports via ReportInterval. According to LTE RRC spec (TS 36.331 v15.6.0), some of the parameters can be configured as the following:
RMTC-Config-r13 ::=
CHOICE {


release







NULL,


setup







SEQUENCE {



rmtc-Period-r13




ENUMERATED {ms40, ms80, ms160, ms320, ms640},



rmtc-SubframeOffset-r13


INTEGER(0..639)




OPTIONAL,

-- Need ON



measDuration-r13



ENUMERATED {sym1, sym14, sym28, sym42, sym70},



...


}

}
ReportInterval ::=




ENUMERATED {











ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120,
 ms10240,min1, min6, min12, min30, min60, spare3, 
spare2, spare1}

In every RMTC period (e.g. 40 ms), physical layer of UE provides RSSI samples in measDuration (e.g. 14) consecutive symbols. The report interval can contain several RMTC period. UE sets the RSSI result to the average of sample values in the ReportInterval. And the channel occupancy is the percentage of sample values which are beyond to the threshold within all the sample values in the ReportInterval. In NR-U similar configuration method can be used.
Observation 2: RSSI and channel occupancy of NR-U carrier in early measurement report are useful for NW to decide to configure CA/MR-DC.
Proposal 1: In early measurement, UE measures RSSI and channel occupancy of unlicensed carrier and reports the result to NW.
3 Conclusion

Based on the discussions in this contribution we have the following observations and proposal:
Observation 1: RSSI and channel occupancy measurement and reporting are introduced in NR-U connected mode measurement.
Observation 2: RSSI and channel occupancy of NR-U carrier in early measurement report are useful for NW to decide to configure CA/MR-DC.
Proposal 1: In early measurement, UE measures RSSI and channel occupancy of unlicensed carrier and reports the result to NW.
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