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1. Introduction
In RAN#81 meeting, the SID on “Study on RAN-centric data collection and utilization for LTE and NR” are revised. MDT is one of the important parts of this SI. Therefore in this contribution, we intent to list the MDT related technologies and analysis the differences between NR and LTE.
2. Discussion
2.1 Architecture of perform MDT
LTE MDT is based on the LTE Trace architecture, and adds the Uu interface configuration and report. LTE MDT could be dividing into signalling based MDT and management based MDT: signalling could be used for configure the specific UE, and the configuration signalling is delivered via several network element such as HSS, MME and eNB; management base MDT could be used to configure a number of UEs, and the configuration is delivered from network manager to eNB directly. 
In NR SA5 has already added support for 5g Trace in the specifications of 32.421~32.423, which includes use cases, requirements, activation/deactivation mechanisms, control and configuration parameters, and the definition of trace record. All of the above are similar with LTE, and could be used for NR MDT simply.
Observation 1: SA5 Trace architecture could be used for NR MDT, similar as LTE does.
2.2 NR MDT related use cases
[bookmark: OLE_LINK221]2.2.1 Coverage optimization
Information about radio coverage is essential for network planning. MDT WID is starting in LTE from Release10, which includes immediate MDT and logged MDT, for coverage optimization.
Immediate MDT
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Immediate MDT in LTE is almost based on the RRM measurement, and could add the location information for assistance. Since the design of LTE RRM measurement is reused in NR, the design of immediate MDT could also be reused. 
In NR, the network may transmit in multiple beams with different SSB, and the beam related result could be added in the measurement report. NR RRM measurement could also be performed based on CSI-RS, and the concerned result could be considered for MDT case either. 
Logged MDT
In LTE, Logged MDT could be regard as the supplement of RRM measurement, which is only performed in IDLE mode.
In NR, the logged MDT could also be used in either INACTIVE mode or IDLE mode for coverage detection, and only the reference signal of SSB is used to measure.
To achieve the possible requirements of MDT use case, logged MDT in CONNECTED mode may be reconsidered in NR.
Observation 2: LTE immediate MDT/logged MDT could be reused for NR MDT for coverage optimization use case, and some improvements based on beam and different reference signal could be considered.
[bookmark: OLE_LINK222]2.2.2 QoS Verification
The QoS verifications in MDT are performed from Release11.
QoS verification for MDT includes scheduled IP throughtput and data volume calculation in LTE. Both of them are based on L2 measurement, and have the detailed illustration in 36.314.
Scheduled IP Throughput
SA5 has already defined the UE throughput in 28.552[1], which includes “Average DL UE throughput in gNB”, “Average UL UE throughput in gNB”, “Distribution of DL UE throughput in gNB”and “Distribution of UL UE throughput in gNB”. The details of calculation formula and which node performs such measurement are listed.
Based on the SA5 definitions, the collection of scheduled IP throughput for MDT could be considered further, e.g. with separation of CU-DU, with separation of CP-UP, or with the MR-DC scenario.
Data Volume
SA5 has also defined the UE data volume in 28.552[1], which includes “Volume of unrestricted DL UE data in gNB”, and “Volume of unrestricted UL UE data in gNB”. The details of calculation formula and which node performs such measurement are listed.
Based on these definitions, the collection of data volume for MDT could be considered further, e.g. with separation of CU-DU, with separation of CP-UP, or with the MR-DC scenario.
In NR, the transmission of data volume has already been defined from SN to MN in EN-DC scenario, which is used for charging. Such collection of data volume is only performed in SN node, and the collection of MN part has not been discussed. The definition of data volume of SN part could be compared with the SA5 definition, to obtain the definition for MDT.
Other L2 Measurements
Other than throughput and data volume, SA5 has also defined a number of L2 measurement qualities, such as user plane latency/ delay, packet drop rate/loss rate [1]. Whether these L2 measurement qualities could be used for verification could be discussed further.
Observation 3: LTE L2 measurement of scheduled IP throughput and data volume could be reused for NR MDT for QoS verification use case, and some details could be further discussed based on SA5 definitions. 
2.2.3 Others
RLF Report
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]RLF report is discussed in LTE MDT scope. Since the HOF/RLF has tight relationship with SON, it is suggested to discuss this issue in NR SON aspect.
Accessibility  Measurement
This issue is used to collect the parameters when RRC setup failure occurred, and the network could optimize RACH from multiple results reported from lots of UE. This is RACH optimization scope, and it is suggested to discuss this issue in NR SON aspect.
MBMS
In Release12, MBMS is considered to use MDT for improvement.
Since MBMS has not been considered in NR, this aspect could be reconsidered after MBMS introduced in NR.
Wlan and Bluetooth
In Release15, MDT has an enhancement of reporting the related result and parameters for wlan and bluetooth.
Both of them are also not considered in NR, so both aspects could be reconsidered after introduced in NR.
Observation 4: Some other use cases such as RLF report and accessibility report could be consider in SON aspect.
Observation 5: Other use cases such as MBMS, wlan and Bluetooth could be postponed, until corresponding techniques introduced in NR. 
Proposal 1: Add the MDT use cases of coverage optimization and QoS verification in TR.
3. Conclusion
According to the analysis in section 2, we have some observations as below:
Observation 1: SA5 Trace architecture could be used for NR MDT, similar as LTE does.
Observation 2: LTE immediate MDT/logged MDT could be reused for NR MDT for coverage optimization use case, and some improvements based on beam and different reference signal could be considered. 
Observation 3: LTE L2 measurement of scheduled IP throughput and data volume could be reused for NR MDT for QoS verification use case, and some details could be further discussed based on SA5 definitions. 
Observation 4: Some other use cases such as RLF report and accessibility report could be consider in SON aspect.
Observation 5: Other use cases such as MBMS, wlan and Bluetooth could be postponed, until corresponding techniques introduced in NR. 
And according to the analysis, we propose:
Proposal 1: Add the MDT use cases of coverage optimization and QoS verification in TR.
The TP is in Annex.
4. Reference
[1] TS28.552-f00 Management and orchestration; 5G performance measurements SA5
5. Annex TP for TR37.816
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[bookmark: _Toc525308988]X.X	Coverage Optimization
[bookmark: _Toc525308989]X.X.1	Use case description
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Information about radio coverage is essential for network planning, network optimization and Radio Resource Management (RRM) parameter optimization, as well as backend network management activities, such as network dimensioning, CAPEX/OPEX planning and marketing. Additionally the detection of coverage problems (e.g. coverage holes, pilot pollution, overshooting, etc.) in specific areas is performed, e.g. based on customers complaints, along roads or train lines, in case of special events.
Therefore, it is very important for operators to be aware of the coverage their networks provide, and rigorous “drive tests” are performed to collect such information.
Study the procedure for configuration and collection of UE measurements, which including:
· Immediate MDT;
· Logged MDT;
Immediate MDT
Immediate MDT in LTE is focus on the RRM measurements, and could add the location information for assistance. Since the design of LTE RRM measurement is reused in NR, the design of immediate MDT could also be reused. 
In NR, the network may transmit in multiple beams with different SSB, and the beam related result could be added in the measurement report. NR RRM measurement could also be performed based on CSI-RS, and the concerned result could be considered for MDT case either. 
Logged MDT
In LTE, Logged MDT could be regard as the supplement of RRM measurement in CONNECTED mode, which is only performed in IDLE mode.
In NR, the logged MDT could also be used in either INACTIVE mode or IDLE mode for coverage detection, and only the reference signal of SSB is used to measure.
To achieve the possible requirements of MDT use case, logged MDT in CONNECTED mode may be reconsidered in NR.
Note: The RLF report and accessibility report could be considered in SON aspect.

X.X	QoS Verification
X.X.1	Use case description
One of the objectives of the network performance analysis is the verification of the quality of service (e.g. user throughput).  This also allows detecting critical conditions and determining the need to change the network configuration, parameter settings or capacity extension.
This aspect is important also in the initial deployment of a new radio access technology, in order to check if the quality of service experienced by the end user is in line with the performance target defined in the planning strategy and more in general to test the overall performance of the technology along the subsequent deployment phases.
Study the procedure for configuration and collection of L2 RAN node measurements, at least including:
· Scheduled IP Throughput;
· Data Volume;
Scheduled IP Throughput
SA5 has already defined the UE throughput in 28.552, which includes “Average DL UE throughput in gNB”, “Average UL UE throughput in gNB”, “Distribution of DL UE throughput in gNB”and “Distribution of UL UE throughput in gNB”. The details of calculation formula and which node performs such measurement are listed.
Based on the SA5 definitions, the collection of scheduled IP throughput for MDT could be considered further, e.g. with separation of CU-DU, with separation of CP-UP, or with the MR-DC scenario.
Data Volume
SA5 has also defined the UE data volume in 28.552, which includes “Volume of unrestricted DL UE data in gNB”, and “Volume of unrestricted UL UE data in gNB”. The details of calculation formula and which node performs such measurement are listed.
Based on these definitions, the collection of data volume for MDT could be considered further, e.g. with separation of CU-DU, with separation of CP-UP, or with the MR-DC scenario.
In NR, the transmission of data volume has already been defined from SN to MN in EN-DC scenario, which is used for charging. Such collection of data volume is only performed in SN node, and the collection of MN part has not been discussed. The definition of data volume of SN part could be compared with the SA5 definition, to obtain the definition for MDT.
Other L2 Measurement
Other than throughput and data volume, SA5 has also defined a number of L2 measurement qualities, such as user plane latency/ delay, packet drop rate/loss rate. Whether these L2 measurement qualities could be used for verification could be discussed further.
<<<<<<<<<<<<<<<<<<<<End of the change >>>>>>>>>>>>>>>>>>>>


