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1	Introduction
In this contribution we discuss basic guidelines and concept on how to organize NR support for MDT and its inclusion into MDT stage 2 specification TS37.320.
2	General Topics
2.1	Running CR
The Running CR to TS37.320 is provided in R2-1910712. It proposes to echo back the obvious agreements on Logged MDT and Immediate MDT from Study Item phase that introduce extensions on top of LTE baseline. The CR will include the decisions taken on NR MDT in the meetings prior WI target date (March 2020) and will be submitted to RAN for approval of Rel-16 version of the specifications.
2.2	Addition of NG-RAN procedures
[bookmark: _GoBack]LTE MDT has been taken as a baseline for NR MDT, implying exactly the same principles and procedures. Thus, in R2-1910712, in many places, NG-RAN applicability has been simply added to LTE solutions when there was no controversial statement.
2.3	Order of technologies
In 37.320, the MDT is usually described for LTE first then for UMTS in the various sections of the document. When we add NR support, we have the following choices:
1. 	Keep the same order and add NR after UMTS
2.	Keep the same order and add NR before LTE
3.	Reverse the order: put UMTS first, then LTE and add NR after them
Option 1 does not require specific handling. The Chronology of LTE-UMTS-NR does not respect the actual chronology of technologies development, but arranges the order of MDT occurrence in standard for the corresponding RATs, and it is future proof.
Option 2 would require introduction of section with number 0 (zero) when LTE has the number 1. This is also not future proof: the 6G MDT and further would require even trickier solution to be implemented before 5G.
Option 3 would require quite some change in the text and also would void some section. This may have impact on other specification (e.g. in SA5) which refers to some specific section of 37.320
We think that option 1 is the best solution for the inclusion of NG-RAN
Proposa1: Add section for NG-RAN MDT solutions after LTE and UMTS specific sections. 
While the section intends to describe generic and specific support for NG-RAN MDT, common solutions for all technologies will be referred from the section. 
3	Changes in Section 3 
Definitions, symbols and abbreviations section consist a baseline and fundamental terms for MDT functionality throughout E-UTRAN and LTE. At radio level the intention is to build NR functionality with re-use of same terms and definitions. However, some NR specific extensions need to be reflected. For instance:  extension of Logged MDT applicability to RRC_INACTIVE needs update of the Logged MDT meaning. 
Proposal: Radio interface relevant definitions remain common for radio technologies and are updated with NR specific extensions.
However, definitions that describe supportive CN functionalities, going beyond radio interface scope require consultation with the responsible groups i.e. RAN3/ SA5:
Proposal: Management Based MDT and Signalling Based MDT related definitions need to be calibrated with SA5 and RAN3.
4	Changes in section 4
In section 4, that describes Main concept and requirements, the described general principles apply to large extend to NR too. Even though TR37.816 concludes RAN2 agreement that: 
“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.”
The requirement in Section 4, referring to “Dependency on TRACE” for normative work require SA5 feedback.
Proposal: Dependency on TRACE in NR need to be confirmed with SA5 and RAN3.
In addition, next to “Time” and “Geographical” information, newly considered “Sensor” requirements should be clarified in the section. 
Proposal: Requirement on Sensor information optionality is added to generic requirements in Section 4.
5	Changes in Section 5
5.1	Logged MDT procedures
Following Study Item conclusions, Logged MDT procedures will rely on Logged MDT in E-UTRAN baseline, but allow some new logging behaviours with NR specific configurations. To echo back the agreement from Study Item phase the new configuration elements (specific for NR) considered for Logged MDT configurations are:
	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.
The out-of-coverage configuration is new concept for Logged MDT and requires MDT configuration extension. The details need further discussion:
Proposal: The out-of-coverage detection and logging configuration is FFS. 
In addition, due to RRC_INACTIVE support, the natural extension to Logged MDT configuration parameters will be RAN Area Code:
Proposal: NR specific RANAC is added to areaScope configuration parameter in Logged MDT configuration. 
When it comes to Logged measurements entries, on top of the Logged MDT reports contents from LTE, it has been concluded in the TR that:
· 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.
We propose:
Proposal: Best Beam information and 'number of good beams' for the camped cell is added in the logged measurements.

5.2	RRC Inactive Handling
Logged MDT support for RRC_INACTIVE has been studied and conclusively agreed as a logging state that will have commonalities with logging state in RRC_IDLE (similar configuration, similar reporting mechanism). While RRC_INACTIVE support for MDT is NR specific, it is worth to list in the NG-RAN dedicated section. However, due to logging principles originating from and common with legacy Logged MDT, the Logged MDT section (5.1.1) is proposed to be updated along with extended applicability to RRC_INACTIVE. 
Proposal: Add to Logged MDT configuration effectiveness span through RRC_INACTIVE for NR in addition to RRC_IDLE
Proposal: Add Logged MDT report availability indication in RRC Resume message.
At the same time, due to RRC_INACTIVE specific parameters (e.g. areaScope), we propose:
Proposal: RRC_INACTIVE Logging parameters can be different from RRC_Idle
5.3	SRB to use
In LTE, SRB1 is used for the configuration and SRB2 for reporting Logged MDT measurements
Due to the same nature of logged data in NR i.e. relatively big size, while possibly lower priority, we suggest to follow the reporting principle:
Proposal: Logged MDT measurements in NR are sent on SRB2.
5.4	Immediate MDT procedures
5.4.1	List of Measurement for Immediate MDT
The Study Item Technical Report proposed the following list for MDT measurement:
⁻	DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells 
⁻	PHR 
⁻	Received Interference Power measurement 
⁻	Data Volume measurement separately for DL and UL 
⁻	Scheduled IP Throughput for MDT measurement separately for DL and UL 
⁻	Packet Delay measurement separately for DL and UL 
⁻	Packet loss rate measurement separately for DL and UL)
⁻	RSSI measurement by UE (for WLAN/Bluetooth measurement)
⁻	RTT measurement by UE (for WLAN measurement)
We suggest to include them in the TS37.320 and number them from M1 to M9
Proposal 2: Include the concluded list of measurement for MDT from TR37.816 in TS37.320 and number them from M1 to M9

5.5	Propagation during HO
In 5.1.2.3, for propagation of MDT configuration during Handover, it is stated for LTE:
For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
The same baseline has been discussed during Study Item for NG-RAN
Proposal: For the propagation of MDT during Handover in NG-RAN, the LTE baseline is re-used in 5.1.2.3 
5.6	RLF report
The LTE mechanism of UE-originated Radio Link Failure reporting is agreed to be taken as a baseline for NR RLF report. This implies the contents of the RLFreport needs to convey information that are necessary for SON and MDT use cases. 
For MDT use, the essential information includes latest available measurements results from the serving and neighbouring cells, from prior the failure happened, tagged with location information.
In addition, RAN2 agreed in the RAN DCU Study Item NR specific enhancements for the report content: 
-	SS Block index, CSI-RS index for both of serving and neighbouring cells 
-	an information that enable 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. 
-		RACH failure information, if available
-	CSI-RS index and the corresponding number of preambles sent for each tried beam carrying CSI-RS index, if it is RACH procedure failure leading to the RLF
-	WLAN/Bluetooth measurement results
The additional information require clarification, e.g.: in E-UTRAN, the RACH related information has been included into Connection Establishment only. If the RACH procedure failure will occur nearby RLF it is likely it will generate a RACH report within Connection Establishment Failure, therefore it might be not needed to repeat the same information along RLFreport.  RACH-relevant contents are suggested to be analysed for the sake of avoidance of duplicated information reporting (along CEF and RFL following the same RA):
Proposal: Need for inclusion of RACH failure information into RLFReport is FFS. 
The agreements on beam-related information overlap with RAN3 concept for NR RLFreport. Section 5.3.2 of the TR37.816 lists detailed impact to the UE, where the foreseen UE assistance information for RLFreport consists much broader content. We assume detailed use and purpose of the information is justified by solutions for MRO use case, but some information (e.g. the beam measurements that were agreed for MDT use) might appear to be duplicated if the RLFreport contents for MRO require the same or similar records.
Even though, RLFreport content is determined by MRO and MDT needs, the requirement on beam measurements inclusion in RLFReport should be unified for MDT and MRO use case as much as possible.
Otherwise, the following RLFreport contents for MDT became conclusive 
Proposal: Add in TS37.320 NR RLFreport content required for MDT:
· latest radio measurement results of the serving and neighbouring cells, including SS Block index, CSI-RS index in the serving and neighbouring cells measurement results, tagged with location information, if available
· WLAN and Bluetooth measurement results, if were configured prior RLF and are available for reporting
· “No suitable cell is found” information, if is available for reporting
Proposal: To avoid duplicate information, delta for NR RLFReport that is required for MRO takes into account (and re-use when possible) RLFreport content required for MDT.

5.7	CEF report
The mechanism of Connection Establishment Failure, as specified in TS36.331 sets the baseline for CEFReport in NR.
The information that has been crucial in both UTRAN and E-UTRAN consists of: failed cell id information, available measurement results of the failed cell, available measurements results of neighbours and RACH failure information (number of sent preambles, a flag on detected contention, maximum TX power reached and time elapsed since the failure). 
In addition, the RAN DCU Study Item agreed when the CEFReport should be generated (the trigger) and what are NR specific enhancements for the report content: 
-	NR accessibility failure is triggered when:
-	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.
-	The contents are enhanced with: 
[bookmark: _Hlk16509777]-	RACH failure information, if available. 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. 
-	SSB index of the downlink beams of both serving cell and neighbour cells, and SUL/NUL carrier information 
- 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.
In parallel, the agreements on beam-related and SUL/NUL information partially overlap with RAN3 concept for NR RACH report. Section 5.5.2 of the TR37.816 lists detailed impact of RACH Optimization solutions to the UE, where the foreseen UE assistance information for RACH failure report consists much broader content: 
-	Indexes of the SSBs and number of RACH preambles sent on each tried SSB  listed in chronological order of attempts
-	The frequency (NR ARFCN) of tried SSBs
-	The beam quality of each tried SSB (i.e. beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR)
-	Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold
-	Elapsed time from the last measurement prior to the beam selection time
-	Number of RACH preambles sent on SUL
-	Number of RACH preambles sent on NUL
-	Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)Contention detection indication
While, CEFreport content is useful for RACH Optimization and MDT needs, the requirement on detailed information should be unified as much as possible.
In our understanding the information determined by the LTE baseline and RAN2 conclusions in Study Item can be confirmed as required CEFreport content for MDT.
Proposal: Add in TS37.320 NR CEFreport content required for MDT:
· NR CEFreport includes failed cell id, its radio measurement results and neighbouring cells, including SSB index of the downlink beams of both serving cell and neighbour cells, tagged with location information, if available
· RACH failure information: number of sent preambles, a flag on detected contention, maximum TX power reached and time elapsed since the failure
· latest WLAN and Bluetooth measurement results, if available
· "Number of connection failures per cell" field on the number of failed connection setup attempts after RLF

Proposal: To avoid duplicate information, delta for NR RACHreport that is required for RACH Optimization takes into account CEFreport content required for MDT.

6	Conclusion
Proposa11: Add section for NG-RAN MDT solutions after LTE and UMTS specific sections. 
Proposal 2: Management Based MDT and Signalling Based MDT related definitions need to be calibrated with SA5 and RAN3.
Proposal 3: Dependency on TRACE in NR need to be confirmed with SA5 and RAN3.
Proposal 4: Requirement on Sensor information optionality is added to generic requirements in Section 4.
Proposal 5: The out-of-coverage detection and logging configuration is FFS. 
Proposal 6: NR specific RANAC is added to areaScope configuration parameter in Logged MDT configuration 
Proposal 7: Best Beam information and 'number of good beams' for the camped cell is added in the logged measurements.
Proposal 8: Add to Logged MDT configuration effectiveness span through RRC_INACTIVE for NR in addition to RRC_IDLE
Proposal 9: Add Logged MDT report availability indication in RRC Resume message.
Proposal 10: RRC_INACTIVE Logging parameters can be different from RRC_Idle
Proposal 11: Logged MDT measurements in NR are sent on SRB2.
Proposal 12: Include the concluded list of measurement for MDT from TR37.816 in TS37.320 and number them from M1 to M9
Proposal 13: For the propagation of MDT during Handover in NG-RAN, the LTE baseline is re-used in 5.1.2.3 
Proposal 14: Add in TS37.320 NR RLFreport content required for MDT:
· latest radio measurement results of the serving and neighbouring cells, including SS Block index, CSI-RS index in the serving and neighbouring cells measurement results, tagged with location information, if available
· WLAN and Bluetooth measurement results, if were configured prior RLF and are available for reporting
· “No suitable cell is found” information, if is available for reporting
Proposal 15: To avoid duplicate information, delta for NR RLFReport that is required for MRO takes into account (and re-use when possible) RLFreport content required for MDT.
Proposal 16: Add in TS37.320 NR CEFreport content required for MDT:
· NR CEFreport includes failed cell id, its radio measurement results and neighbouring cells, including SSB index of the downlink beams of both serving cell and neighbour cells, tagged with location information, if available
· RACH failure information: number of sent preambles, a flag on detected contention, maximum TX power reached and time elapsed since the failure
· latest WLAN and Bluetooth measurement results, if available
· "Number of connection failures per cell" field on the number of failed connection setup attempts after RLF

Proposal 17: To avoid duplicate information, delta for NR RACHreport that is required for RACH Optimization takes into account CEFreport content required for MDT.




