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1 Introduction

The study item “RAN-centric Data Collection and Utilization for LTE and NR” was agreed in RAN3, corresponding RAN2 work is started.
In this contribution, we will discuss the support of MDT in NR.
2 Discussion
General

In general, NR MDT should be based on LTE MDT, therefore, the following LTE MDT procedures should be supported in NR:
1. Logged MDT

2. Immediate MDT

3. Accessibility measurements
4. Enhanced RLF report with detailed location information

Proposal 1: NR to support the following MDT procedures:

1. Logged MDT

2. Immediate MDT

3. Accessibility measurements

4. Enhanced RLF report with detailed location information

Potential enhancements in NR
2.1.1 Inactive state support
In LTE, logged MDT is applicable to idle state. NR supports inactive state, it is fair enough that logged MDT can be extended to inactive state.
Proposal 2: NR support logged MDT in both idle and inactive state.

2.1.2 Multi-Beam operation support

NR supports multi-beam operation, beam measurement results is supported to be included in MR, thus can be naturally used for immediate MDT and RLF report. For logged MDT, and accessibility measurement, beam measurement results would also be useful information to include to help network to identify the problem beam. Thus, we suggest:
Proposal 3: Beam measurement results logging is supported for logged MDT and accessibility measurement.

2.1.3 BWP support

For idle/inactive mode UE, UE camped on the initial BWP of a Cell. Depends on the deployment, it could be possible that a Cell is configured with multiple initial BWPs by operator. If this is the case, and all these initial BWPs shall the same Cell id, UE can, by implementation, camp on any of the initial BWPs. Then if connection establishment failure happens, it would be better if network can know on which initial BWP the UE encounters problem.
For connected UEs, NR supports to have one active UL & DL BWP for a UE at any time. In general, network knows which UL/DL BWP UE dwells on. But, there is still cases that network may not know the BWP UE is on. For example, if UE is performing RA procedure on the active BWP, and a PDCCH order is received to perform BWP switch, it is up to UE implementation to decide whether to continue the RA or perform BWP switch. Then, if RA fails due to preamble transmission failure, network would not know which BWP has problem.

Proposal 4:  NR supports to include BWP information in logged MDT, immediate MDT, RLF report, accessibility measurements.
2.1.4  BFR support
NR introduces BFR procedure for the support of multi-beam operation. BFR procedure is based on RA procedure. The RA parameters for BFR such as preambleTransMax, powerRampingStep and RA parameters for other reasons are independently configured. As such, there is a need for network to know whether RA is triggered by BFR or not if RLF occurs due to RA failure, in order for network to know whether RA failure is due to unproper configuration of BFR RA parameters. Besides, different measures might be taken for BFR caused RLF and RLF caused by other reason triggered RA. For example, network may need to reconfigure beam set for BFR triggered RLF, but may not for other reason triggered RLF.
Proposal 5: NR supports to indicate whether RA is triggered by BFR or not in RLF report.
2.1.5 SUL support

NR supports to configure UE with two UL carriers for a Serving Cell: SUL carrier and non-SUL carrier. UE can choose either SUL carrier or non-SUL carrier based on: 1. network indication; 2. RSRP value of the DL carrier of PSCell. UE performs RA on the selected UL carrier, and all the UL transmissions of the RA is performed in one UL carrier. 

If connection establishment failure or RLF happens, network can know which UL carrier has the problem based on the reported DL measurement results or network indication. There is no need to report to network about the selected SUL. However, if UE has concurrent RAs triggered by network and UE itself, and if the UL carrier to perform RA indicated by network is different from the selected UL carrier for UE initiated RA,  as it is UE implementation to decide which RA procedure to carry on, gNB wouldn’t know which RA procedure is chosen and which UL carrier is selected. Thus, if RA problem occurs, network will not be able to know whether this RA is initiated on SUL or non-SUL carrier (at least for the case that MSG1 is failed to be decoded by network). For this case, the carrier (SUL/non-SUL) may be required in SCG-RLF.

Proposal 6: Carrier information (SUL or non-SUL) can be included in RLF report.
2.1.6 On demand SI support

In NR idle and inactive state, UE can request for system information using RACH procedure. SI request can either be Msg1 or Msg3 based. After RACH failure for SI request it is UE implementation when to retry the SI request. It is possible that UE is not be able to acquire the requested SI. For LTE, it is not a problem since UE only passively receives the required SI. But for on-demand SI in NR, it might not be the case as UE needs to perform RA, which consumes a lot of UE power. Therefore, we should consider ways to let network know there is problem in acquiring on demand system information in some cells. 
Proposal 7: Consider support of logging and reporting the failure to acquire on demand SI.
2.1.7 UE out of coverage entries collection

In RAN #82 meeting, SA2 asks whether UE out of coverage entries can be collected for idle UE[1]:
SA2 thinks it is necessary for NWDAF to collect the “UE out-of-coverage entries” which indicates the number of out of coverage entries when UE is in idle mode. 

And RAN replied in [2] that:
For LTE UE the concept of Minimisation of Drive Test (MDT) exists since Rel-10, which allows the RAN (eNB) on request from the MME or O&M to configure a UE to perform either measurements in connected mode with immediate measurement reporting to the eNB while in RRC connected mode (“immediate MDT”), and also allows the UE to store measurements performed in idle mode and reporting once a new RRC connection is established by the UE (“logged MDT”). Details can be found in the MDT stage-2 TS 37.320. 

For NR this MDT functionality has not yet been defined as part of Rel-15, but a Rel-16 SI on “RAN-centric Data Collection and Utilization for LTE and NR” [RP-182105] has been approved at RAN#80. This SI aims to study how to define the missing SON/MDT functionality for NR, taking LTE as a baseline for the measurement collection and reporting.
In conclusion it can be confirmed from RAN (on behalf of RAN2/3), that the LTE logged MDT functionality, with some (possible) enhancements, could in principle be used as a basis to log and retrieve “out-of-coverage entries” from the UE. For NR similar functionality is currently under study for Rel-16.

Therefore, we think RAN2 should study to support UE out of coverage entries collection for NR.
Proposal 8: RAN2 consider to support UE out-of-coverage entries collection in NR.
3 Conclusions 
Proposal 1: NR to support the following MDT procedures:

1. Logged MDT

2. Immediate MDT

3. Accessibility measurements

4. Enhanced RLF report with detailed location information
Proposal 2: NR support logged MDT in both idle and inactive state.

Proposal 3: Beam measurement results logging is supported for logged MDT and accessibility measurement.

Proposal 4:  NR supports to include BWP information in logged MDT, immediate MDT, RLF report, accessibility measurements.
Proposal 5: NR supports to indicate whether RA is triggered by BFR or not in RLF report.
Proposal 6: Carrier information (SUL or non-SUL) can be included in RLF report.

Proposal 7: Consider support of logging and reporting the failure to acquire on demand SI.
Proposal 8: RAN2 consider to support UE out-of-coverage entries collection in NR.
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