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1 Introduction 
In the SI phase of DCU, some agreements on connected UE were achieved. This contribution will try to capture the agreements into the TS 37.320 [1]. 
2 Discussion 
In TR37.816 [2], following agreements were captured for Immediate MDT for connected UE:
5.7.1
General

…
Measurement quantities

For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR.
5.7.3.1

Measurements

The following measurements shall be supported for MDT performance
⁻
DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells (logged MDT and immediate MDT)

⁻
PHR (immediate MDT)

⁻
Received Interference Power measurement (immediate MDT)

⁻
Data Volume measurement separately for DL and UL (immediate MDT)

⁻
Scheduled IP Throughput for MDT measurement separately for DL and UL (immediate MDT)

⁻
Packet Delay measurement separately for DL and UL (immediate MDT)

⁻
Packet loss rate measurement separately for DL and UL (immediate MDT)
⁻
RSSI measurement by UE (logged MDT and immediate MDT, for WLAN/Bluetooth measurement)

⁻
RTT measurement by UE (logged MDT and immediate MDT, for WLAN measurement)
5.7.3.2

MDT procedures
The procedures of LTE MDT are the baseline of NR MDT.

⁻
For immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways
3 Text proposal for TS 37.320
5.x
NR solutions

5.x.1
RRC_CONNECTED

UE in RRC Connected does not support Logged MDT in this release of the specification. In order to support Immediate MDT where MDT measurements are executed in the UE, the existing RRC measurement configuration and reporting procedures apply. Some extensions are used to carry location information.
5.x.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. An MDT specific UE-based measurement for UL PDCP delay is applied for QoS verification purpose. In addition, there are measurements performed in gNB.

In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:
-
M1: cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR, see TS 38.214 [x].
-
M2: Power Headroom measurement by UE, see TS 38.213 [x].

-
M3: Received Interference Power measurement by gNB, see TS 38.214 [x]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS 38.133 [x].

-
M4: Data Volume measurement separately for DL and UL, per QCI per UE, by gNB, see TS 38.314 [x].

-
M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by gNB, see TS 38.314 [x]. QCI values of the RABs that have contributed to a measurement value are logged with the measurement values.
-
M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and Packet Delay in the DL per QCI, by the eNB, TS 38.314 [x].

NOTE:
If the UE does not detect any UL PDCP delay based on the delay threshold and delay report interval configured by the network, the UE does not report any UL PDCP delay measurement within that period.

-
M7: Packet Loss rate measurement, separately for DL and UL per QCI per UE, by the gNB, see Packet Loss rate in the UL and Packet Uu Loss rate in the DL TS 38.314 [x].

-
M8: RSSI measurement by UE, see 3GPP TS 38.331 [x].

-
M9: RTT measurement by UE, see 3GPP TS 38.331 [x].
Measurement collection triggers: 

-
For M1:

-
Event-triggered measurement reports according to existing RRM configuration for events A1, A2, A3, A4, A5 A6, B1 or B2

-
Periodic, A2 event-triggered, or A2 event triggered periodic measurement report according to MDT specific measurement configuration.

-
For M2:

-
Reception of Power Headroom Report (PHR) according to existing RRM configuration.

NOTE:
PHR is carried by MAC signalling. Thus, the existing mechanism of PHR transmission applies, see TS 38.321 [x].

-
For M3:

-
End of measurement collection period

-
For M4:

-
End of measurement collection period.

-
For M5:

-
End of measurement collection period.
-
For M6:

-
End of measurement collection period.
-
For M7:

-
End of measurement collection period.

-
For M8:

-
End of measurement collection period.

-
For M9:

-
End of measurement collection period.
5.x.1.2
Enhancement to Radio Link Failure report

The Radio Link Failure report contains information related to the latest connection failure experienced by the UE. The connection failure can be Radio Link Failure (RLF) or Handover Failure (HOF). The contents of the RLF report and the procedure for retrieving it by an gNB are described in TS 38.300 [x].

RLF reports can be collected by OAM. Upon RLF/HOF detection in the UE, rlfReport defined in TS 38.331 [x] also includes available location information on where RLF occurred, i.e. if detailed location information (e.g. GNSS location information) is available the reported location information in rlfReport consists of:

-
Latitude, longitude (mandatory)

-
Altitude (conditional on availability)

-
Velocity (conditional on availability)

-
Uncertainty (conditional on availability)

-
Confidence (conditional on availability)

-
Direction (conditional on availability).

As an indication of impact to MMTEL calls the UE indicates in the radio link failure report whether a radio bearer with QCI 1 was established when radio link failure was detected.

RLF reports may also include available WLAN measurement results and/or Bluetooth measurement results for calculating UE location.

5.x.1.3
Detailed Location Information

The M1 measurements are tagged by the UE with location data in the following manner:

-
Detailed location information (e.g. GNSS location information) is included if available in the UE when the measurement was taken. If detailed location information is available the reporting shall consist of latitude and longitude. Depending on availability, altitude, uncertainty and confidence may be also additionally included. The UE should include the available detailed location information only once. If the detailed location information is obtained by GNSS positioning method, GNSS time information shall be included. For both event based and periodic reporting (see 5.2.1.1), the detailed location information is included if the report is transmitted within the validity time after the detailed location information was obtained. The validity evaluation of detailed location information is left to UE implementation.

For immediate MDT, the gNB can request the UE to attempt to make GNSS location information available. Standalone GNSS is used as the default baseline. It is desired that the UE provides fresh location information with each immediate MDT measurement report. The details how this is achieved is up to UE implementation.
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