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1
Introduction
In the RAN#84, RAN has agreed the WID [1] on SON/MDT support for NR.

In this contribution, we will discuss the UE capabilities for MDT.
2
Discussion
Some UEs may only support parts of features of MDT. Therefore, in LTE, RAN2 introduced many capabilities for MDT. According to the TS 37.320(as shown in Annex 1) and 36.306(as shown in Annex 2), we lists all the capabilities for MDT.

Table 1 UE capabilities for MDT
	UE capabilities for LTE MDT
	Whether the capabilities are needed in NR

	loggedMeasurementsIdle
	Yes.
RAN2 has agreed to support logged MDT. We think some UEs may not support the logged MDT. Therefore we think it is needed

	standaloneGNSS-Location
	Yes.
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 we think it is needed

	ue-Rx-TxTimeDiffMeasurements-r11
	Yes.
In LTE, this capability is RX-TX time difference measurement for E-CID positioning for MDT.
In R16 NR position, RAN2 has agreed to support the E-CID positioning. Therefore we think this capability is needed in NR

	loggedMBSFNMeasurements-r12
	No.
RAN2 has agreed that the MBSFN MDT measurement is not supported in R16.


	ul-PDCP-Delay-r13
	Yes.
RAN2 has agreed that the immediate MDT measurement include the packet delay measurement. And RAN2 has agreed that the UE should measure and report D1 to the network. Therefore we think this capability is needed in NR 

	locationReport-r14
	No.
In LTE, it was introduced in V2X. In our understanding, from MDT’s view, the network can request the UE to attempt to make GNSS location information available if the network knows UE support standaloneGNSS-Location. Then the UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. Therefore we think it is not needed from MDT’s view.

	loggedMeasBT-r15
	Yes.
RAN2 has agreed to support logged MDT for Bluetooth measurement collection. We think some UEs may not support it. Therefore we think it is needed

	loggedMeasWLAN-r15
	Yes.

RAN2 has agreed to support logged MDT for WLAN measurement collection. We think some UEs may not support it. Therefore we think it is needed.

	immMeasBT-r15
	Yes.

RAN2 has agreed to support immediate MDT for Bluetooth measurement collection. We think some UEs may not support it. Therefore we think it is needed

	immMeasWLAN-r15
	Yes.

RAN2 has agreed to support immediate MDT for WLAN measurement collection. We think some UEs may not support it. Therefore we think it is needed.

	qoe-MeasReport-r15
	No.

RAN2 has agreed that the QoE measurement is not supported in R16.

	qoe-MTSI-MeasReport-r15
	No.

RAN2 has agreed that the QoE measurement is not supported in R16.


Proposal 1: The following UE capabilities for LTE are the baseline of NR:
· loggedMeasurementsIdle
· standaloneGNSS-Location
· ue-Rx-TxTimeDiffMeasurements

· ul-PDCP-Delay

· loggedMeasBT

· loggedMeasWLAN

· immMeasBT

· immMeasWLAN
In NR, RAN2 has agreed that some sensor information (i.e. the uncompensated barometric pressure measurement, UE speed and UE orientation) can be collected if available. In our understanding, these sensor information will also be included in the immediate MDT. Some operators may want to collect these information, but some operators may do not want to collect. Therefore NG-RAN need to know whether the UE support to report these sensor information. Also we think some UE do not have the capabilities to report these sensor information.

Proposal 2: NR introduces the following UE capabilities for MDT:
· reporting of barometric pressure measurement

· reporting of UE speed

· reporting of UE orientation

3
Conclusions
In this paper, we discussed the UE capabilities for MDT, and it is proposed:
Proposal 1: The following UE capabilities for LTE are the baseline of NR:
· loggedMeasurementsIdle
· standaloneGNSS-Location
· ue-Rx-TxTimeDiffMeasurements

· ul-PDCP-Delay

· loggedMeasBT

· loggedMeasWLAN

· immMeasBT

· immMeasWLAN
Proposal 2: NR introduces the following UE capabilities for MDT:
· reporting of barometric pressure measurement

· reporting of UE speed

· reporting of UE orientation
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Annex----UE capabilities for LTE MDT (37.320)
5.1.4
UE capabilities

MDT relevant UE capabilities are component of radio access UE capabilities. Thus the procedures used for handling UE radio capabilities over (E-)UTRAN apply.

The UE indicates one capability bit for support for Logged MDT, which indicates that the UE supports logging of downlink pilot strength measurements. The UE may also indicate capability for stand-alone GNSS positioning.

The E-UTRA UE may indicate a capability for RX-TX time difference measurement for E-CID positioning for MDT.

The E-UTRA UE may indicate a capability for support of logging of MBSFN measurements.
The E-UTRA UE may indicate a capability for support of UL PDCP delay measurement.
The E-UTRA UE may indicate a capability for support of Bluetooth measurements in RRC idle mode.

The E-UTRA UE may indicate a capability for support of WLAN measurements in RRC idle mode.

The E-UTRA UE may indicate a capability for support of Bluetooth measurements in RRC connected mode.

The E-UTRA UE may indicate a capability for support of WLAN measurements in RRC connected mode.

For UMTS support of the Accessibility measurements is an optional UE feature.

6
Annex----UE capabilities for LTE MDT (36.306)

4.3.6
Measurement parameters
-------------skip some texts--------------
4.3.6.17
ul-PDCP-Delay-r13
This field defines whether the UE supports UL PDCP Packet Delay per QCI measurement as specified in TS 36.314 [25]. A UE that supports the UL PDCP Delay measurement shall also support the measurement configuration and reporting as specified in TS 36.331 [5].
-------------skip some texts--------------
4.3.6.30
qoe-MeasReport-r15
This field defines whether the UE supports QoE Measurement Collection for streaming services.
-------------skip some texts--------------
4.3.6.33
qoe-MTSI-MeasReport-r15

This field defines whether the UE supports QoE Measurement Collection for MTSI services.
-------------skip some texts--------------
4.3.13
UE-based network performance measurement parameters

4.3.13.1
loggedMeasurementsIdle
This parameter defines whether the UE supports logged measurements in RRC_IDLE upon request from the network. A UE that supports logged measurements in RRC_IDLE shall also support a minimum of 64kB memory for log storage.

4.3.13.2
standaloneGNSS-Location
This parameter defines whether the UE is equipped with a standalone GNSS receiver that may be used to provide detailed location information in RRC measurement report and logged measurements in RRC_IDLE.

4.3.13.3
Void

4.3.13.4
loggedMBSFNMeasurements-r12
This parameter defines whether the UE supports logged MBSFN measurement in RRC_IDLE and RRC_CONNECTED upon request from the network. A UE that supports logged MBSFN measurements shall also support a minimum of 64kB memory for log storage. A UE that supports logged MBSFN measurements shall also support logged measurements in RRC_IDLE upon request from the network.

4.3.13.5
locationReport-r14
This parameter defines whether the UE supports reporting of its geographical location information to eNB.

4.3.13.6
loggedMeasBT-r15
This parameter indicates whether the UE supports Bluetooth measurements in RRC_IDLE mode.

4.3.13.7
loggedMeasWLAN-r15
This parameter indicates whether the UE supports WLAN measurements in RRC_IDLE mode.
4.3.13.8
immMeasBT-r15
This parameter indicates whether the UE supports Bluetooth measurements in RRC_CONNECTED mode.

4.3.13.9
immMeasWLAN-r15
This parameter indicates whether the UE supports WLAN measurements in RRC_CONNECTED mode.

4.3.15
Other parameters
--------Skip some texts-----------

4.3.15.4
ue-Rx-TxTimeDiffMeasurements-r11
This parameter defines whether the UE supports Rx - Tx time difference measurements as specified in TS 36.331 [5] and TS 36.355 [13]. A TDD UE of this release of the specification that supports UE Rx-Tx time difference measurements, shall support to report UE Rx-Tx time difference measurement result including NTAoffset according to EUTRAN TDD Rx-Tx time difference measurement report mapping as specified in TS 36.133 [16].
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