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1 Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: _GoBack]In SON/MDT WI, 3 features are under discussion in RAN2 and RAN3, i.e. MDT, L2 measurements and SON. In RAN2#107bis meeting, 3 companies provided nice contributions on UE capabilities [1][2][3]. This contribution mainly discusses on the related capability in this WI, taking the above contributions into consideration.
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2.1 MDT related capability
2.1.1 Logged MDT capability:
In last meeting, there was following agreements on logged MDT:
Agreements:
1	A UE can be configured with the periodical logging or the event-triggered logging.
2	For Logged MDT, the report IE for the both periodical logging and event-triggered logging MDT through the same IE (i.e., LogMeasReport). 
3	introduction of a greater value of the maximum number of MDT logged measurements entries that can be stored by the UE in NR compared to LTE maxLogMeas-r10. The value of maxLogMeas-r16 is FFS.

Network can configure UE with either periodical logging or event-triggered logging, based on UE capability and user consent. There is no need to differentiate the capability between periodical and event-based logging. We propose to introduce one capability for both periodical logging and event-triggered logging. No need for separate capability for event-triggered logging or out-of-coverage logging.
Another difference between NR and LTE on logging is that, NR support logging in both inactive and idle mode. Again, there is no need to introduce different capability for inactive and idle mode.
Therefore, as for logged MDT, we propose to introduce one capability loggedMeasurements to indicate whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE upon request from the network. A UE that supports logged measurements shall support both periodical logging and event-triggered logging.
Proposal 1: Introduce loggedMeasurements Capability to indicate whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE. A UE that supports logged measurements shall support both periodical logging and event-triggered logging.
2.1.2 Location related capability
Location information is the most essential information in MDT reporting. In the real LTE network, we found most of the MDT data are less effective and even useless if there is no associated location information. For logged MDT, the measurements without location information will not help network maintenance. 
However, as pointed out in contribution R2-1912829, we have the observation in LTE that, even though the location information is available, the UE may not include it into MDT report. 
In RAN2 #106, the following agreements were made about location information report in order to make MDT more effective:
In Rel-16, UE shall include the GNSS location information for Logged MDT, DL signal quantities measurement of Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging, if the GNSS location information is available when the measurement was taken for the UEs with the GNSS receiver.
To support the use cases of MDT, it is required that a UE which is equipped with a standalone GNSS receiver to report the GNSS location information (when available), given that the detailed location information is essential for the use cases. Therefore, we propose the locationReport is mandatory supported without UE capability.
Proposal 2: locationReport is mandatory supported without UE capability, i.e. if location information is available, UE shall include location information while performing MDT.
In LTE, standaloneGNSS-Location capability is introduced to indicate whether the UE is equipped with a standalone GNSS receiver. In the immediate MDT of LTE, the eNB can request the UE to attempt to make GNSS location information available. It is desired that the UE provides fresh location information with each immediate MDT measurement report. Therefore the network need to know whether the UE supports the standalone GNSS. Also RAN2 has agreed to include the GNSS location information for logged MDT, DL signal quantities measurement of Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging. Therefore, it is still needed in NR.
Proposal 3: Reuse standaloneGNSS-Location capability IE to indicate whether the UE is equipped with a standalone GNSS receiver, same as LTE.
GNSS is the main positioning tool for outdoor, but less effective for indoor MDT. In LTE R15, Bluetooth and WLAN measurements collection is introduced for logged MDT, immediate MDT and accessibility measurements, which play an essential role to provide indoor positioning information for indoor MDT. In this WI, sensor data collection is introduced as the enhancement for GNSS positioning. Therefore, in addition to GNSS location information, if BT, WLAN and sensor data measurement is configured, UE shall include BT, WLAN and sensor measurement for Logged MDT, Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging, if available. 
And in this WI, RAN2 has agreed to reuse the same mechanism for NR Bluetooth and WLAN measurement collection. Therefore, the capability IEs, i.e. loggedMeasBT, loggedMeasWLAN, immMeasBT, immMeasWLAN, are still needed for NR, in order to let network know which UE support BT and WLAN measurements collection for indoor MDT.
Proposal 4: Reuse loggedMeasBT, loggedMeasWLAN, immMeasBT, immMeasWLAN capability to indicate whether UE support Bluetooth and WLAN measurements, same as LTE.
Sensor data collection
In RAN2#107bis meeting, RAN2 achieved the following agreements on sensor data reporting for MDT:
Agreements:
1	For reporting the IE locationInfo should be common for logged MDT and immediate MDT.
2	The following IEs should be common for logged MDT and immediate MDT:
-	the uncompensated barometric pressure measurement
-	UE speed
-	UE orientation
3	For inter-RAT measurements configuration in logged MDT:
- for SA scenario, the inter-RAT measurements includes LTE neighbour cells

RAN2 introduced sensor data collection in logged MDT and immediate MDT, which can be used to achieve precise positioning information, in addition to GNSS location. The network need to know whether the UE supports the sensor data collection before configure UE with sensor data reporting in MDT configuration. Therefore, we propose to introduce barometerMeasReport, speedMeasReport, orientationMeasReport capability IEs to indicate whether UE supports sensor data collection for MDT.
Proposal 5: Introduce barometerMeasReport, speedMeasReport, orientationMeasReport capabilities to indicate whether UE supports sensor data reporting for MDT.
Rx-Tx time difference measurements
In LTE, ue-Rx-TxTimeDiffMeasurements-r11 capability is RX-TX time difference measurement for E-CID positioning for MDT. In R16 NR SON/MDT WI, we didn’t discuss on reporting E-CID Rx-Tx time difference measurements for MDT. Since E-CID is inside the scope of positioning WI. We can rely on the specification work in positioning WI. The supporting of E-CID will act as a supplementary location information.
Proposal 6: The capability ue-Rx-TxTimeDiffMeasurements to indicate whether the UE supports RX-TX time difference measurement for E-CID positioning for MDT can be left to Positioning WI.

2.2 L2 measurement related capability
Packet Delay measurement
In LTE, ul-PDCP-Delay-r13 capability defines whether the UE supports UL PDCP Packet Delay per QCI measurement as specified in TS 36.314. And a UE that supports the UL PDCP Delay measurement shall also support the measurement configuration and reporting as specified in TS 36.331.
Similar as LTE, in TR 37.816, Packet Delay measurement includes two parts, i.e. D1 and D2. D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to getting first grant). D1 is invisible to the network and should be measured by the UE.
Thus, a UE capability parameter for PDCP queuing delay should be introduced, e.g. ulPDCP-Delay.
Proposal 7: Reuse ulPDCP-Delay capability to indicate whether the UE supports UL PDCP Packet delay measurement, same as LTE.
2.3 SON related capability
CEF report and RLF report 
There is no capability for CEF report and RLF report in LTE. Since UE can report rlf-InfoAvailable and connEstFailInfoAvailable indication in uplink message (e.g. RRCSetupComplete, RRCResumeComplete…), network can request the report base on the available indication. Therefore, there is no need for introducing UE capability for CEF report and RLF report. In addition, we think it’s better to make CEF report and RLF report as mandatory features.
Proposal 8: CEF reporting and RLF reporting are mandatory supported without UE capability, same as LTE.
RACH report 
In LTE, the capability rach-Report-r9 was introduced as SON function. Since there is no available indication for RACH report, network needs to know whether UE support RACH report before request for RACH report. So we propose to introduce capability for rach-report to indicate whether the UE supports delivery of rachReport upon request from the network.
Proposal 9: Reuse rach-Report capability to indicate whether the UE supports delivery of rachReport upon request from the network, same as LTE. 
Mobility history reporting
Mobility history reporting is under discussion in 107bis#85 email discussion. Generally, companies agree to take LTE procedure as baseline. In LTE, if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport, the UE includes the mobilityHistoryAvali in RRC connection setup/resume complete message. And network retrieves MobilityHistoryReport through UEInformationRequest and UEInformationResponse message. TS 36.306 captures the UE capability Mobility history information storage as optional feature for UE to support the storage of mobility history information and the reporting in UEInformationResponse message. Therefore, we propose NR will follow the same way.
Proposal 10: Reuse mobility history information storage capability and no need to report. It is optional for UE to support the storage of mobility history information and the reporting in UEInformationResponse message, same as LTE. 
Other SON features
Since MLB only impacts Xn interface and no impact on Uu interface, there is no need for UE capability. So no specific capability is needed for MLB. Regarding to successful HO reporting, RAN2 haven’t achieve any agreement yet. It’s a bit early to discuss on the capability.
3 Summary of Capabilities
The above capabilities are summarized here
	Capability 
	Need capability?
	Definition 

	loggedMeasurements
	Y
	Indicate whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE. A UE that supports logged measurements shall support both periodical logging and event-triggered logging.

	CEF reporting
	N
	mandatory supported without UE capability, same as LTE.

	RLF reporting
	N
	mandatory supported without UE capability, same as LTE.

	rach-Report
	Y
	indicate whether the UE supports delivery of rachReport upon request from the network, same as LTE.

	locationReport
	N
	mandatory supported without UE capability, i.e. if location information is available, UE shall include location information while performing MDT.

	standaloneGNSS-Location
	Y
	indicate whether the UE is equipped with a standalone GNSS receiver, same as LTE.

	loggedMeasBT, loggedMeasWLAN, immMeasBT, immMeasWLAN
	Y
	indicate whether UE support Bluetooth and WLAN measurements, same as LTE.


	barometerMeasReport, speedMeasReport, orientationMeasReport
	Y
	indicate whether UE supports sensor data reporting for MDT.

	ue-Rx-TxTimeDiffMeasurements
	FFS
	left to Positioning WI.

	ulPDCP-Delay
	Y
	indicate whether the UE supports UL PDCP Packet delay measurement, same as LTE.

	Mobility history information storage
	Y
	It is optional for UE to support the storage of mobility history information and the reporting in UEInformationResponse message, same as LTE.
The UE doesn’t need to report this capability.
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[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we discuss on the UE capability for this SON/MDT WI. The proposals are as follows:
Logged MDT
Proposal 1: Introduce loggedMeasurements Capability to indicate whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE. A UE that supports logged measurements shall support both periodical logging and event-triggered logging.
Location related capability 
Proposal 2: locationReport is mandatory supported without UE capability, i.e. if location information is available, UE shall include location information while performing MDT.
Proposal 3: Reuse standaloneGNSS-Location capability to indicate whether the UE is equipped with a standalone GNSS receiver, same as LTE.
Proposal 4: Reuse loggedMeasBT, loggedMeasWLAN, immMeasBT, immMeasWLAN capability to indicate whether UE support Bluetooth and WLAN measurements, same as LTE.
Proposal 5: Introduce barometerMeasReport, speedMeasReport, orientationMeasReport capabilities to indicate whether UE supports sensor data reporting for MDT.
Proposal 6: The capability ue-Rx-TxTimeDiffMeasurements to indicate whether the UE supports RX-TX time difference measurement for E-CID positioning for MDT can be left to Positioning WI.
Packet Delay measurement
Proposal 7: Reuse ulPDCP-Delay capability to indicate whether the UE supports UL PDCP Packet delay measurement, same as LTE.
SON related capability
Proposal 8: CEF reporting and RLF reporting are mandatory supported without UE capability, same as LTE.
Proposal 9: Reuse rach-Report capability to indicate whether the UE supports delivery of rachReport upon request from the network, same as LTE. 
Proposal 10: Reuse mobility history information storage capability and no need to report. It is optional for UE to support the storage of mobility history information and the reporting in UEInformationResponse message, same as LTE. 
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