3GPP TSG-RAN WG2 Meeting #108




R2-1915856
Reno, Nevada, USA, 18th – 22nd Nov 2019
        Revision of R2-1912750
Agenda Item:

6.12.2
MDT
Source:


Huawei, HiSilicon
Title:



Discussion on remaining aspects on immediate MDT
WI code(s):


NR_SON_MDT-Core
Document for:

Discussion and Decision
1
Introduction
In the last meeting, RAN2 made some agreements about the location reporting and other sensor information reporting. 
Agreements:

1
For reporting the IE locationInfo should be common for logged MDT and immediate MDT.

2
The following IEs should be common for logged MDT and immediate MDT:

-
the uncompensated barometric pressure measurement

-
UE speed

-
UE orientation

Also in meetings during the SI and WI, RAN2 has agreed the UL delay measurement. The objectives of the WID [1] on SON/MDT support for NR include the specification of MDT for NR-DC and EN-DC scenario.

	· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]

· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 
· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 
· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
· NOTE: NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort, but W1 specification work for MDT is not included in this WID.



In the last meeting, RAN2 also agreed the principles on how to deal with the logged MDT configuration received by the NG-RAN when the UE is in RRC_INACTIVE. The principles on how the deal with the immediate MDT configuration is FFS.
In this contribution, we discuss some issues on sensor reporting principles, UL delay reporting in MR-DC and the principles on how to deal with the immediate MDT configuration received by the NR-RAN when UE is in RRC_INACTIVE.
2
Discussion
2.1
Sensor measurement reporting

In immediate MDT of LTE, for both event-based and periodic reporting, RAN2 introduced the includeLocationInfo-r10 IE in the ReportConfigEUTRA/ReportConfigInterRAT which informs the UE to include location information in the measurement reporting. The eNB can also request the UE to attempt to make GNSS location information available, therefore LTE introduced the obtainLocation IE in the otherConfig. The UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. The UE may not succeed because the user can manually disable the GPS functionality or the user is not able to get any GPS signal due to no/poor satellite coverage. In immediate MDT of LTE, the detailed location information is included if the report is transmitted within the validity time after the detailed location information was obtained. The validity evaluation of detailed location information is left to UE implementation. It is desired that the UE provides fresh location information with each immediate MDT measurement report. The details how this is achieved is up to UE implementation.
In NR, RAN2 has agreed the locationInfo IE should be common for logged MDT and immediate MDT. In the email discussion [107bis#83] for the running CR, the draft running CR has introduced the includeLocationInfor IE and the includeSensor-Meas IE in the report configuration and has introduced the obtainLocation IE  and the SensorNameListConfig IE in the otherConfig IE.
In our understanding the location information, UE orientation, the uncompensated barometric pressure measurement, and UE speed belong to the sensor-based data. We think the principles of reporting should be the same.
Proposal 1: The principles of the validity time of UE location information are the baseline for sensor-based data reporting in NR MDT.

2.2
UL delay measurement
In LTE, the eNB sends the ul-DelayConfig-r13 within the ReportConfigEUTRA in the RRCConnectionReconfiguration. The ul-DelayConfig-r13 includes the delay threshold value used by UE to provide results of UL PDCP Packet Delay per QCI measurement. The UE reports the excess queueing delay ratio per QCI in the UL-PDCP-DelayResultList-r13 in the MeasurementReport.

According to the definition of UL packet delay measurement in L2 measurement of NR, the RAN part of the UL delay is measured by the gNB at DRB level. The RAN part of the UL delay is defined as the delay from the packet entering the UE’s PDCP upper SAP to leaving the gNB’s PDCP upper SAP. It is separated into D1 and D2. D1 includes the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which includes the delay until the UE gets resources granted (from sending SR/RACH to getting first grant). D2 includes HARQ (re)transmission delay, RLC delay, F1 delay and PDCP re-ordering delay in gNB. D1 is measured by the UE and is reported to the gNB in RRC. D2 is measured by the gNB. As discussed in [2], we think the UL delay measurement in immediate MDT reuses the measurement methods of RAN part of packet UL delay in L2 measurement. According to the TR 37.816, we think the D1 is reported as the average delay value, it is not the excess queuing delay ratio in UL as in LTE. Therefore UE should report the UL PDCP queuing delay value. 
Proposal 2: UE reports the UL PDCP queuing delay value in the measResults of measurementReport
In our understanding the D1 measurement will increase the per packet processing load and impact UL peak data rate because UE needs to calculate the D1 of every packet. Also the operator may only want to collect the delay of some services. RAN has agreed that the UL packet delay is measured by UE at DRB level. Therefore we think the network needs to inform the UE which DRBs are needed to be measured and inform the UE of the measurement period. In order to control the reporting overhead of Uu and satisfy the different requirements of services, we think the measurement period of different DRBs may be different.

Proposal 3: The UL PDCP queuing delay measurement configuration includes the reporting periods and measured DRB IDs. The reporting periods are configured per DRB. The results are reported per DRB.
In the email discussion, there is one FFS about the UL delay measurement in NR-DC. In the SI, RAN2 has agreed that immediate MDT configurations are supported for DC scenario. In MR-DC, there are MN terminated bearers and SN terminated bearers. According to the definition of the RAN part of UL delay, it includes the D1 and D2. D2 includes the HARQ (re)transmission delay, RLC delay, F1 delay and PDCP re-ordering delay in gNB. Therefore the SN need know the D1 of the SN terminated bearers to calculate the UL delay.

Observation 1: For the SN terminated bearers, it is the SN to calculate the UL delay.
 Also according to the LS from SA2, RAN needs to send the UL delay of one QoS flow to the CN. According to the agreements of RAN2, the delay may be provided to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment. For the SN terminated bearers, it is the SN which decides the mapping of QoS flow to the DRB. For the SN terminated bearers, the MN does not know the mapping of QoS flow to the DRB.
Observation 2: For the SN terminated bearers, it is the SN which decides the mapping of QoS flow to the DRB and it is the SN to send the UL delay of one QoS flow to the CN.
Therefore, we suggest that the SN configures the D1 measurement to the UE via the SN RRC message (SRB3 or SRB1). The UE sends the D1 measurement to the SN via the SN RRC message. According to the following agreements in the SI, we think it is feasible. 

-
If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.

-
If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3
Proposal 4: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message.
2.3
immediate MDT configuration when UE is in RRC_INACTIVE
In LTE, in case of immediate MDT in signalling based MDT and the UE is in idle mode, the MME is not required to initiate paging of the UE in order to send the configuration. In case of immediate MDT in management based MDT, the eNB selects the UE according to the UE capability and user consent from CN and the UE will only be selected when the UE is in RRC_CONNECTED. The eNB also does not initiate paging of the UE in order to send the configuration.

Observation 3: In LTE, the CN/RAN will not initiate paging of UE in order to send the immediate MDT configuration.
In the last meeting, RAN2 made the following agreements on how to deal with the logged MDT configuration received by the NG-RAN when UE is in RRC_INACTIVE. 
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If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:

⁻
The NG-RAN stores the logged MDT configuration in the UE context. 

⁻
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

⁻
When the UE resumes the RRC connection in one new NG-RAN, the last serving NG-RAN can propagate the logged MDT configuration to the new NG-RAN.


This agreement should be confirmed by RAN3.

4
If the management based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE, 

⁻
No requirement for the NG-RAN to store the logged MDT configuration in the UE context 

⁻
When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

⁻
When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.

In our understanding, the management-based immediate MDT configuration will not propagate because the new (or target) NG-RAN can configure MDT based on the MDT configuration received by the new (or target) NG-RAN from the OAM. The signalling-based immediate MDT configuration will propagate, then the new (or target) NG-RAN can continue to configure the MDT. Therefore, we think the principles on how to deal with the immediate MDT configuration received by the NG-RAN is the same as the principles of logged MDT.
Proposal 5: The principles on how to deal with the immediate MDT configuration received by the NG-RAN is the same as the principles of logged MDT 
3
Conclusions
In this paper, we have discussed some remaining issues on immediate MDT, and it is proposed:
Proposal 1: The principles of the validity time of UE location information are the baseline for sensor-based data reporting in NR MDT.

Proposal 2: UE reports the UL PDCP queuing delay value in the measResults of measurementReport
Proposal 3: The UL PDCP queuing delay measurement configuration includes the reporting periods and measured DRB IDs. The reporting periods are configured per DRB. The results are reported per DRB.
Proposal 4: For the SN terminated bearers, the SN configures the D1 measurement to the UE via SN RRC message (SRB3 or SRB1). The UE reports the D1 measurement results to the SN via SN RRC message.

Proposal 5: The principles on how to deal with the immediate MDT configuration received by the NG-RAN is the same as the principles of logged MDT 
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