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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
At RAN2#107 meeting, RAN2 has made the following agreements:
RAN2#107 agreements:
· Requirement on Sensor information optionality is added to generic requirements in Section 4
· Best Beam information and 'number of good beams' for the camped cell is added in the logged measurements
· Add to Logged MDT configuration effectiveness span through RRC_INACTIVE for NR in addition to RRC_IDLE. Logged MDT continues after state transition from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE
· Add at least the following contents in TS37.320 NR RLFreport content required for MDT:
· latest radio measurement results of the serving and neighbouring cells, including SS Block index, CSI-RS index in the serving and neighbouring cells measurement results, tagged with location information, if available
· WLAN and Bluetooth measurement results, if were configured prior RLF and are available for reporting
· “No suitable cell is found” information, if is available for reporting
· RACH failure report
· Add in TS37.320 NR CEFreport content required for MDT:
· NR CEFreport includes failed cell id, its radio measurement results and neighbouring cells, including SSB index of the downlink beams of both serving cell and neighbour cells, tagged with location information, if available
· RACH failure information: SSB index, number of sent preambles on each tried SSB and a flag on detected contention. Whether the flag is per cell, RACH attempt, or SSB is FFS.
· latest WLAN and Bluetooth measurement results, if available
· "Number of connection failures per cell" field on the number of failed connection setup attempts per cell after RLF.
· For Logged MDT, introduce periodical logged measurements as in LTE and event-triggered logged measurements (including out-of-coverage event). Details of configuration are FFS
· As baseline, introduce the available indicator(s) (e.g. logMeasAvailable/ logMeasAvailableBT/ logMeasAvailableWLAN) in the following RRC message:
· RRCSetupComplete
· RRCResumeComplete
· RRCReestablishmentComplete
· RRCReconfigurationComplete message
· Introduce the following sensor information if available in the logged MDT measurement results:
· the uncompensated barometric pressure measurement
· UE speed
· UE orientation

As in LTE, UE has to support some capability in order to achieve SON/MDT measurements both for logged and immediate MDT. This contribution discusses UE capability for supporting SON/MDT functionalities.
2. Discussion
2.1. [bookmark: _Ref4532732]Agreed measurement/reporting related parameters
As shown above RAN2 agreements, UE capability support may be required for network to effectively configure UE for the following SON and MDT measurements reporting:
· SON parameters: 
· Connection Establishment Failure report and RACH failure report: a UE may not be able to report CEF and RACH failure reporting including SSB index of the downlink beams of both serving cell and neighbour cells and number of sent preambles on each tried SSB. Thus UE capability parameters are needed for CEF report and RACH report, e.g. cefReprt and rachReport.
· Logged NR measurements parameters:
· Logged MDT configuration effectiveness span through RRC_INACTIVE for NR in addition to RRC_IDLE and. Logged MDT continues after state transition from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE. But not all UE may be equipped with capability to log MDT measurement in idle and/or inactive state for NR including SS Block index, CSI-RS index, etc. Thus capability support is needed. The capability may be considered in twofold:
· Option 1: UE indicates 1 capability bit for RRC IDLE logged MDT support and another capability bit for RRC INACTIVE logged MDT support
· Option 2: UE indicates 1 capability bit for both RRC IDLE logged MDT and RRC INACTIVE logged MDT support
As UE has similar behaviour for both measurement RRC IDLE state and RRC INACTIVE state measurements, Option 2 seems to be simpler solution. Therefore, one UE capability parameter is introduced for logged measurement for idle and inactive state, e.g. loggedMeasIdleInactive.
· Logged WLAN measurements and logged Bluetooth measurements are supposed to be supported by some UE, thus UE capability parameters are needed for both WLAN measurements and Bluetooth measurements, e.g. loggedMeasBT and loggedMeasWLAN.
· Event-triggered logged measurements, including out-of-coverage event are supposed to perform for a UE with such ability. Thus a UE capability parameters is needed for out-of-coverage logging, e.g. loggedOutCoverage.
· Sensor information, such as uncompensated barometric pressure measurement, UE speed and UE orientation, can also be reported along MDT measurements, if available. But not all UE may be equipped with such ability. Thus a UE capability parameters is needed for sensor information reporting, e.g sensorInfoReport.
· Immediate WLAN and Bluetooth measurements parameters:
· [bookmark: OLE_LINK12]After RLF, immediate WLAN and Bluetooth measurements in RRC_CONNECTED state can be included in the RLF report. Thus, UE capability parameters are needed for both WLAN measurements and Bluetooth measurements, e.g. immMeasBT and immMeasWLAN
Proposal 1: The following parameters are introduced in running CR 38.306 as UE capability parameters for SON and MDT related measurement and reporting:
· cefReprt
· rachReport
· loggedMeasIdleInactive
· loggedOutCoverage
· loggedMeasBT
· loggedMeasWLAN
· sensorInfoReport
· immMeasBT
· immMeasWLAN
2.2. Additional UE capability parameters
RAN2 also agreed that SS Block index, CSI-RS index in the serving and neighboring cells measurement results can be tagged with location information, if available. The location information is considered for immediate measurement reporting and it should be as accurate as possible to be useful. In LTE Global Navigation Satellite (GNSS) System based location information was considered and introduced for immediate MDT and RLF reporting. GNSS based location information should also be introduced for immediate reporting. But, not all UE may be equipped of standalone GNSS based location information, thus a UE capability parameters is needed for standalone GNSS based location information reporting, e.g. standaloneGNSS-Location.
[bookmark: _GoBack]Proposal 2: RAN2 to introduce a GNSS based location information reporting capability parameter as standaloneGNSS-Location.
In TR 37.816, it is noted that Packet Delay measurement in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, should be reported for immediate MDT. Thus, a UE capability parameter for PDCP packet delay should be introduced, e.g. ulPDCP-Delay.
Proposal 3: RAN2 to introduce an UL PDCP delay capability parameter as ulPDCP-Delay.

3. Conclusion
This contribution discussed UE capability parameters for SON/MDT and concluded with following proposals:
Proposal 1: The following parameters are introduced in running CR 38.306 as UE capability parameters for SON and MDT related measurement and reporting:
· cefReprt
· rachReport
· loggedMeasIdleInactive
· loggedOutCoverage
· loggedMeasBT
· loggedMeasWLAN
· sensorInfoReport
· immMeasBT
· immMeasWLAN
Proposal 2: RAN2 to introduce a GNSS based location information reporting capability parameter as standaloneGNSS-Location.
Proposal 3: RAN2 to introduce an UL PDCP delay capability parameter as ulPDCP-Delay.


