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1 Introduction
This is an email discussion on TP to capture MDT agreements in RAN2#106.
[106#02][NR/RDCU] Capture agreements on MDT (CMCC)


Intended outcome: Agreed TP


Deadline:  Tuesday 2019-05-21 

2 Agreements on MDT in RAN2#106

Agreements

1
Immediate MDT configurations are supported for DC scenario.

2
Logged MDT configurations can come from SN node in DC scenario.
3
The existing MDT framework is the baseline for the SCG cells related MDT configuration.

4
The triggers for MDT measurements associated to MCG and SCG are separate.
5
MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
6
If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.

7
If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3

Agreements:

Following use cases to be included in NR accessibility measurements:

- The UE fails to send RRCSetupRequest, i.e. when timer T300 expires

- The UE fails to send RRCResumeRequest/RRCResumeRequest1, i.e. when timer T319 expires

Agreements:

1
For NR RLF report is extended with a flag, where at least “no suitable cell is found” is indicated. There is no additional UE measurement requirement for this. When to set the flag can be discussed in WI phase.

2
For NR CEF Report is extended with “Number of connection failures per cell” field. The UE counts the number of CEFs that it has experienced within the last 48 hours. 

Agreements:

1
RACH failure information, if available, shall be included in both RLF report and CEF report.

2
Attempted SSB index can be indicated as part of RACH failure information.
Agreements:       

1
Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.                 

2
the mechanism of LTE RLF reporting could be taken as a baseline for 5G NR.

3
the LTE RLF information could be taken as a baseline for 5G NR RLF information.
4
SS Block index, CSI-RS index for both of serving and neighbouring cells could be included in the NR RLF report. 
5
the mechanism of LTE RRC connection failure reporting could be taken as a baseline for 5G NR.

6
the RRC connection failure reporting information could be taken as a baseline for 5G NR RRC connection failure reporting.
7
the mechanism of RRC resume failure reporting could take the that of RRC connection failure reporting as a baseline.

8
what will be included in the 5G NR RRC connection failure reporting could be taken as a baseline for the content of the report for the 5G NR RRC resume failure. 

9
CSI-RS index and the corresponding number of preambles sent for each tried beam carrying CSI-RS index could be included in the NR RLF report also, if it is RACH procedure failure leading to the RLF. 
10
Both of SSB index of the downlink beams of both serving cell and neighbour cells and SUL/NUL carrier information could be included in the 5G NR RRC connection failure reporting.

Agreement

1
The uncompensated barometric pressure measurement if available can included in the MDT report.

Agreements:

1
In addition to location and time information, NR MDT measurements can be tagged with information fields informing the network about UE speed.

2
In addition to location and time information, NR MDT measurements can be tagged with information fields informing the network about UE orientation in a global coordinate system.
Agreements:

1
Logged MDT configurations and logging should be suspended of the validity time is not expired upon the change of RATs and systems, e.g. when cell reselection to/from NR. Different system mentioned here means different core network.

2
Signalling based immediate MDT could be propagated across PLMNs within MDT PLMN list in NR.

3
Signalling based immediate MDT could not be propagated across RATs, e.g. when handover to/from NR.

Note: Typo ‘of’ => ‘if’
Agreements:

1
Beam RSRP/RSRQ of the best beam of camped cell could be included in logged MDT report. 
Agreement:

1
Include the ‘number of good beams’ associated to the cells within the rangeToBestCell of the R value of the highest ranked cell as part of the beam level measurements in the logged MDT report.

Agreement

1
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.

Agreements:

1
The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

2
For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e., UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection.
Agreement
1.
A new indicator is introduced per logged measurement information entry in order to informing of detection of any cell selection state as in Rel-15 LTE MDT.
3 Text Proposal for TR 37.816 v0.3.0
4 
Use cases and solutions for RAN-centric data collection and utilization
<…>
5.7
Minimization of Drive Test (MDT) Use Cases
5.7.1
General

The general principles and requirements guiding the definition of functions for Minimization of drive tests are the following:

MDT mode
There are two modes for the MDT measurements: Logged MDT and Immediate MDT. There are also cases of measurement collection not specified as either immediate or logged MDT, such as Accessibility measurements. Logged MDT is supported by RRC_INACTIVE and RRC_IDLE UE state. LTE MDT measurements/failures consists the baseline for NR MDT. Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.
TRACE
Management based and signaling based trace procedure in LTE can be reused in NG-RAN MDT. From RAN2 perspective both Management-based MDT & Signaling-based MDT can be either Logged MDT or Immediate MDT. For Signaling-based MDT in NR, the user consent is required as in LTE.

Measurement quantities

For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. For logged MDT, best beam index (SSB index) of the camped cell is supported as part of the logged MDT report. 
UE Measurements 

In order to limit the impact on UE power consumption and processing, the UE measurement logging shall rely on the measurements that are available in R15 NR and existing in LTE MDT as baseline.
5.7.2
Use case description 

5.7.2.1

Use case:
Coverage Optimisation via MDT

The MDT data reported from UEs and the RAN may be used to monitor and detect coverage problems in the network. Coverage optimisation use cases in LTE are the baseline for NR. 

Some examples of use cases of coverage problem monitoring and detection are described in the following:

-
Coverage hole,

-
Weak coverage, 

-
Pilot Pollution, 

-
Overshoot coverage,

-
Coverage mapping
-
UL coverage
-
Cell boundary mapping
5.7.2.2

Use case:
QoS verification via MDT

The MDT data reported from UEs and the RAN may be used to verify Quality of Service, assess user experience from RAN perspective, and to assist network capacity extension. QoS verification use cases in LTE are the baseline for NR.

Use cases are described in the following:
-
Traffic Location: MDT functionality to obtain information of where data traffic is transferred within a cell.

-
User QoS Experience: MDT functionality to assess the QoS experience for a specific UE together with location information.
5.7.2.3

Use case:
Indoor MDT improvement

The WLAN/Bluetooth measurement can be collected to improve positioning accuracy for indoor MDT. WLAN/Bluetooth measurement use cases of LTE are the baseline of NR.

5.7.2.4

Use case: Sensor data collection

In addition to location and time information, UE orientation in a global coordinate system can be collected in MDT if the information is available. No additional measurement is required. Further details are in 5.7.3.2.

5.7.3
Solution description

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

⁻
for logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements 
· The release operation for logged measurement configuration in the INACTIVE UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance (due to logging duration expiry). 
· For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE. 
· The logged measurement stored in UE during RRC INACTIVE and IDLE are kept for a given common period before they are deleted as in LTE MDT. 
· MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability. 
· The best beam index (SSB index) of the camped cell is supported as part of the logged MDT report.
· Beam RSRP/RSRQ of the best beam of camped cell could be included in logged MDT report.
· Include the ‘number of good beams’ associated to the cells within the range (which is configured by network for cell reselection) of the R value of the highest ranked cell as part of the beam level measurements in the logged MDT report.
· The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

· For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e., UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection.
· A new indicator is introduced per logged measurement information entry in order to informing of detection of any cell selection state as in Rel-15 LTE MDT.
⁻
for RLF report and accessibility measurements, UE logs these measurements without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements. The mechanisms of LTE RLF (Radio Link Failure) and CEF (Connection Establishment Failure) reporting are taken as baseline for 5G NR. The information included in LTE RLF and CEF reporting is taken as baseline for 5G NR.
⁻
The use cases of NR accessibility measurements includes:

· The UE fails to send RRCSetupRequest, i.e. when timer T300 expires

· The UE fails to send RRCResumeRequest/RRCResumeRequest1, i.e. when timer T319 expires
⁻
to address Coverage Optimisation use case, RLF report and accessibility measurements are enhanced with:  
· NR RLF Report can indicate the information to differentiate DL and UL availability after RLF occurrence. NR RLF report is extended with a flag, where at least “no suitable cell is found” is indicated. There is no additional UE measurement requirement for this. When to set the flag can be discussed in WI phase.
· 
· NR CEF Report is enhanced with further information elements expressing the number of failed connection setup attempts after RLF at least including the number and available location information. NR CEF Report is extended with “Number of connection failures per cell” field. The UE counts the number of CEFs that it has experienced within the last 48 hours.
· RACH failure information, if available, shall be included in both RLF report and CEF report. Attempted SSB index can be indicated as part of RACH failure information.
· Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.                 

· SS Block index, CSI-RS index for both of serving and neighbouring cells could be included in the NR RLF report. 

· The mechanism of RRC resume failure reporting takes CEF reporting as baseline.

· The information included in the NR RRC resume failure reporting takes the information included in the 5G NR CEF reporting as baseline. 

· CSI-RS index and the corresponding number of preambles sent for each tried beam carrying CSI-RS index can be included in the NR RLF report, if it is RACH procedure failure leading to the RLF. 

· SSB index of the downlink beams of both serving cell and neighbour cells, and SUL/NUL carrier information can be included in the NR CEF reporting.
⁻
for WLAN/Bluetooth measurement collection: procedure for LTE WLAN/Bluetooth measurement collection is taken as baseline. The procedure baseline in TS 36.331 includes: 

· Supporting WLAN/Bluetooth measurement collection for logged MDT, immediate MDT, RLF report and accessibility measurements. 

· Supporting WLAN and Bluetooth name list configuration in order to only collect the measurements of operator deployed WLAN and Bluetooth.
· Supporting reporting WLAN ID, RSSI, RTT for WLAN measurements and reporting Bluetooth address, RSSI for Bluetooth measurement.
· For MDT continuity:
· Logged MDT continuity could span PLMNs within MDT PLMN list in NR.

· Logged MDT configurations and logging should be suspended if the validity time is not expired upon the change of RATs and systems, e.g. when cell reselection to/from NR. Different system mentioned here means different core networks.

· Signalling based immediate MDT could be propagated across PLMNs within MDT PLMN list in NR.

· Signalling based immediate MDT could not be propagated across RATs, e.g. when handover to/from NR. 
· In addition to location and time information, following sensor information can be collected if available:

· The uncompensated barometric pressure measurement if available can included in the MDT report.
· NR MDT measurements can be tagged with information fields informing the network about UE speed.
· NR MDT measurements can be tagged with information fields informing the network about UE orientation in a global coordinate system.
· 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.
5.7.3.3

MDT activation in split RAN

5.7.3.3.1 
Signalling activation

If the MDT measurement is initiated by the AMF, the AMF sends MDT measurement request to the CU-CP. The CU-CP may further decide which DU or which CU-UP to perform the MDT measurement. For some measurement, the CU-CP may need to split the measurement into different measurements performed in different nodes. 
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Figure 5.7.2.x.1-1

Signalling MDT Activation in split RAN

5.7.3.3.2 
Management activation

If the MDT measurement is initiated by the EM, the EM sends MDT measurement activation to the CU-CP. The CU-CP may further decide which DU or which CU-UP to perform the MDT measurement. For some measurement, the CU-CP may need to split the measurement into different measurements performed in different nodes.
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Figure 5.7.2.x.2-1
Management MDT Activation in split RAN

5.7.3.4

MDT reporting in split RAN

Editor Note: The reporting mechanism in split RAN is pending to the discussion of the reporting mechanism used for EN-DC.
5.7.3.5

MDT for dual connectivity
⁻
Immediate MDT configurations are supported for DC scenario.
⁻
Logged MDT configurations can come from SN node in DC scenario.
⁻
The existing MDT framework is the baseline for the SCG cells related MDT configuration.

⁻
The triggers for MDT measurements associated to MCG and SCG are separate.

⁻
MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.

⁻
If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.

⁻
If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3
5.7.4
Conclusion
This chapter of technical report presents the results of a study on MDT for NR. Multiple use cases for MDT have been identified, including coverage optimisation, QoS verification via MDT, indoor MDT improvement and sensor data collection.
To address these use cases, logged MDT, immediate MDT and accessibility measurements for NR are recommended for normative work. 
Several measurements are recommended to be supported for NR MDT, including DL signal quantities measurement results, PHR, Received interference power measurement, data volume measurement, scheduled IP throughput, packet delay measurement, packet loss rate measurement, RSSI and RTT.
The procedures for immediate MDT, logged MDT and accessibility measurements described in this TR are recommended to be specified. The procedures of LTE MDT are the baseline for NR. Several new procedures for NR should also be specified, including procedures for RRC INACTIVE, beam related measurements, RLF reporting, CEF reporting, WLAN/Bluetooth measurement collection, MDT continuity, sensor/GNSS location information collection and MDT configuration for DC scenario.  
