3GPP TSG-RAN3 Meeting #104
R3-192957
Reno, Nevada, US, 13 - 17 May 2019
Title: 
Discussion on MDT procedures
Source: 
Huawei
Agenda item:
25.2.1
Document for:
Discussion
1   Introduction
In RAN2#105bis, RAN2 has made some progress on MDT.  In this contribution, we will discuss the MDT signalling procedures in NG-RAN based on RAN2 progress.
2   Discussion
2.1
MDT procedures overview 
In last meeting, RAN2 agreed that management based and signaling based trace procedure in LTE can be reused in NG-RAN MDT. 
Agreements of NR MDT:


1. Logged MDT, immediate MDT and accessibility report should be supported for NR MDT. LTE MDT measurements/failures could be the baseline

2. Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE. LTE 

3. Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT.

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.


Therefore, the signaling based and management based MDT procedures are drawn in Figure 1 and Figure 2.
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Figure 1: procedure of signaling based MDT
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Figure 2: procedure of management based MDT

Proposal 1: It is proposed to capture the MDT procedures for NG-RAN into the TR.  
2.2
MDT in case of MR-DC
MR-DC includes MR-DC with EPC (i.e. EN-DC), MR-DC with 5GC (i.e. NGEN-DC, NE-DC, NR-DC). In MR-DC, the network may have two SDAP/PDCP entities for one UE. The services of the same 5QI/QCI may be split to two nodes (i.e. MN terminated bearer and SN terminated bearer). In our understanding, there are some measurements in the QoS verification use cases (e.g. Data Volume, Date Loss and Latency measurements) that are collected per UE or per 5QI/QCI per UE. 

In the last email discussion of dual connectivity handling in MDT in RAN2, most of companies agree the coordination will be needed between MN and SN in case of SN terminated and split bearer scenarios. For each MR-DC UE, only the MN has one control plane connection with the CN entity. Therefore for the signalling based MDT, only the MN will receive the MDT configuration from the CN. In order to inform the SN to perform the MDT measurement, the MN need inform the SN of some MDT configuration (e.g. the data volume measurement). In order to get the exact measurement results or correlate the collection of different 5QI/QCI to the same UE, we think network shall combine the measurement results of these two nodes.
The procedure of this use case in MR-DC is shown in Figure 3.
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Figure 3 procedure of signaling based MDT in MR-DC for QoS verification
Proposal 2: It is proposed that MN informs the SN of some MDT configurations for the QoS verification in the signalling based MDT and MN sends the measurement results from MN and SN to TCE.

In LTE, the coverage use cases include the coverage mapping of Scell in CA scenario. Scell may be deployed in area where high traffic occurs. The location where a Scell is available to be added may show whether the deployment of Scell is according to the needs of capacity increase. 
In R15, NR supports NSA mode for support of EN-DC. UE cannot camp on a NSA NR cell. However, operators may want to know the coverage of NSA NR cells in order to verify whether the deployment of en-gNB matches the traffic distribution. 
Therefore it should be study how to evaluate the coverage of NR cells in NSA case. For example, if the network want to collect the measurements of NAS NR cells via immediate MDT in the signalling based MDT. In the last email discussion of dual connectivity handling in MDT in RAN2, most of companies agree the separate triggers for MN and SN towards the UE in the Uu. For the signalling based MDT, only the MN will receive the MDT configuration from the CN. Therefore the Master eNB may need to propagate the MDT configuration to the en-gNB. The SN may send the measurement results to the TCE or back to the MN. In our understanding, we think it is better to align with the procedure of QoS verification and the measurement results are for the same UE. Therefore it is better for MN to combine the measurement results of these two nodes. Also this procedure can also be used in other DC.
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Figure 3: immediate MDT procedure in MR-DC for the coverage optimisation
Proposal 3: It is proposed that MN informs the SN of some MDT configurations for the coverage optimisation in the signalling based MDT and MN sends the measurement results from MN and SN to TCE.

3   Conclusion
In this contribution, we discussed the procedures of MDT in NG-RAN and MR-DC. We has the following proposals:

Proposal 4: It is proposed to capture the MDT procedures for NG-RAN into the TR.  
Proposal 5: It is proposed that MN informs the SN of some MDT configurations for the QoS verification in the signalling based MDT and MN sends the measurement results from MN and SN to TCE.

Proposal 6: It is proposed that MN informs the SN of some MDT configurations for the coverage optimisation in the signalling based MDT and MN sends the measurement results from MN and SN to TCE.

4   Text proposals
Start of change
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 signalling 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. 

Editor’s note: The details about BRSRP/BRSRQ/BSINR for the serving cell and neighbour cells can be further studied.
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
In case of EN-DC, the master eNB may send the MDT configuration to secondary en-gNB to collect measurements of NSA NR cells. This may help operator to verify the coverage of NSA NR cells and verify whether the deployment of en-gNB matches the traffic distribution. Also this can be used in other MR-DC.
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. It also includes the QoS experience in MR-DC.
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: Senor 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. 


Editor’s note: FFS the details.
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

⁻
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

⁻
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.
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.x

MDT procedure in non-split RAN

MDT Procedures:
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Figure 5.7.3.x-1: procedure of signaling based MDT in non-split RAN
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Figure 5.7.3.x-2: procedure of management based MDT in non-split RAN

5.7.3.y

MDT procedure in MR-DC
MDT procedures in signaling based MDT in MR-DC:
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Figure 5.7.3.y-1: immediate MDT procedure in MR-DC for QoS verification
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Figure 5.7.3.y-2: immediate MDT procedure in MR-DC for the coverage optimisation
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