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1
Introduction
In the last meeting, RAN2 made some agreements for the MDT and there were also some open issues. In this contribution, we will provide the analysis on these issues.

FFS:
For Logged MDT, the beam-level RSRP/RSRQ should be included in the measurement logging together with cell-level RSRP/RSRQ. The details about the number of BRSRP/BRSRQ values for the serving cell and neighbour cells can be further studied.

FFS:
In Rel-16, a UE supports the location report if the location information is available, i.e., do not include the “locationReport” in the UE-NR-Capability field.

Agreements:

1
For Immediate MDT, the measurement quantities should consider both cell-level RSRP/RSRQ/SINR and BRSRP/BRSRQ/BSINR. The details about BRSRP/BRSRQ/BSINR for the serving cell and neighbour cells can be further studied.

2
From RAN2 perspective both Management-based MDT & signaling-based MDT can be either Logged MDT or Immediate MDT.

3
For Signaling-based MDT in NR, the user consent is required as in LTE.
In addition, we also provide some analysis on the out of coverage measurement.
2
Discussion
2.1
Beam level reporting in logged MDT
In LTE, UE reports the DL downlink pilot strength measurement results of cells in logged MDT. NR introduces the beam (i.e. SSB and CSI-RS). UE derives the cell measurement results based on the beam measurement results. In our understanding, from UE point of view, the measurement quality of different beams may be different and the qualities of beams will affect the quality of cell. With SSB beam-level measurements, the operators could adjust the coverage of some beams to improve the coverage of cell.
Therefore we think it is beneficial for UE to report the measurements of beams. In idle and inactive, UE only measures the SSB beam, so UE only needs to report the SSB measurement results.

Proposal 1: For the logged MDT, it is proposed RAN2 to agree on including the SSB beam-level measurements, e.g. RSRP, RSRQ.
In idle, UE RRC receives the beam measurements from physical layer and UE RRC does not do the L3 beam filtering. We think that the UE measurement logging should as much as possible rely on the existing measurements, so the UE supporting the SSB beam-level measurements does not have to do the L3 beam filtering.
Currently, for the beam reporting in RRC_CONNECTED, UE firstly sorts quantities based on the reporting configuration, and then UE reports the result of the best beam and the remaining beams whose sorting quantity is above one threshold. The max number of reporting beams is configured by the network. In our understanding, the beam measurement results from physical layer will vary quickly and the MDT measurements are not real time reporting, so we think the threshold may not be needed in logged MDT. We also think the method of sorting beam quantity should be sample in logged MDT in order to reduce the processing of UE. We propose that UE sort the beam quantity based on the RSRP.  
Proposal 2: For logged MDT, 
· UE does not do the L3 beam filtering for the beam measurement results reporting.  

· UE sorts the beam results based on the RSRP

· The network only configure the max number of beam to report
2.2
UE consent in management based MDT
At RAN2#105, it was agreed that:

3
For Signaling-based MDT in NR, the user consent is required as in LTE.

According to 4.6.2 in the TS 32.422, the user consent is also required for area based MDT (or management based MDT). For NR MDT, we proposed to follow LTE design that the user consent is required in management based MDT in NR.

4.6.2
Area based MDT

In case of area based MDT getting user consent is required before activating the MDT functionality because of privacy and legal obligations. The same user consent information can be used for area based MDT and for signalling based MDT (i.e. there is no need to differentiate the user consent per MDT type).
Collecting the user consent shall be done via customer care process. The user consent information availability shall be considered as part of the subscription data and as such this shall be provisioned to the HSS database. 
The following figure shows an example scenario summarizing the functionality.
Proposal 3: For management based MDT, the user consent is required as in LTE.
2.3
Enhancement on the out of coverage measurement
In LTE, the network configures the MDT PLMN list to indicate the PLMNs where measurement collection and log reporting is allowed. When RPLMN is not part of the MDT PLMN list, the logging is suspended, i.e. the logged measurement configuration and the log are kept but measurement results are not logged. And if the RPLMN is not included in the MDT PLMN list, UE will not send the logging results to the network. In "any cell selection" state, a UE may perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected' and time stamp) in order to log coverage holes, while the UE is in "camped on any cell" state, the periodic logging stops.
For "camped on any cell" state, the UE camps on an acceptable cell and the cell may be in another PLMN. In our opinion, the UE may be in a cover hole and Figure 1 illustrates the problem. The UE firstly camps on cells in operator 1, and then suddenly the UE cannot find a suitable cell and thus it goes to “camped on any cell” state. Later, the UE may reselect to cells of operator 2. From operator 1 point of view, the UE is now in out-of-coverage state even if the UE is camping on a cell. 
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Figure 1
As a summary, if the UE loses its coverage in one PLMN and reselects to a cell in another PLMN, we think it may be good to identify a coverage hole, e.g. the UE could log some available information in “camped on any cell” state. Same to the LTE, if the RPLMN is not included in the MDT PLMN list, UE will not send these logging results to the network. 

Proposal 4: It is proposed RAN2 to study whether UE needs to log some available information (e.g. at least indicator "camped on any cell" and time stamp)  in "camped on any cell" state.

In LTE, UE only logs the out-of-coverage when the network selects and configures the UE to log. But these selected UEs may never go through some out-of-coverage areas. Then the operator cannot find this coverage hole in time. Therefore we think we need to enhance the out-of-coverage measurement mechanism. For example, UE can auto log the out-of-coverage when UE finds the out-of-coverage without the need for prior configuration by the network, like the RLF report and RRC establishment failure report. 

In additional, in LTE, the UE will log the coverage information when UE is the camped normally state. But the memory for MDT is limited and UE will stop the logging when the memory reserved for MDT is full. This will impact the logging of out-of-coverage. Sometimes the operators may only want to collect the out-of-coverage information. Therefore we think we need to enhance the out-of-coverage measurement mechanism. For example, UE can only log the out-of-coverage information and does not log the normal coverage information. In this case the UE can logs with or without the need for prior configuration by the network.  
Proposal 5: It is proposed RAN2 to study whether UE can log the out-of-coverage without the need for prior configuration by the network, and whether UE can only log the out-of-coverage information without logging the normal coverage information.
3
Conclusions
In this paper, we discussed these FFS issues of MDT. We provided the following proposals:
Proposal 1: For the logged MDT, it is proposed RAN2 to agree on including the SSB beam-level measurements, e.g. RSRP, RSRQ.
Proposal 2: For logged MDT, 

· UE does not do the L3 beam filtering for the beam measurement results reporting.  

· UE sorts the beam results based on the RSRP

· The network only configure the max number of beam to report

Proposal 3: For management based MDT, the user consent is required as in LTE.
Proposal 4: It is proposed RAN2 to study whether UE needs to log some available information (e.g. at least indicator "camped on any cell" and time stamp)  in "camped on any cell" state.

Proposal 5: It is proposed RAN2 to study whether UE can log the out-of-coverage without the need for prior configuration by the network, and whether UE can only log the out-of-coverage information without logging the normal coverage information.
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