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1
Introduction
This is a re-submission of R2-1904827, and there is no technical change.

At RANP#80, a new SI ‘Study on RAN-centric Data Collection and Utilization for NR’ was approved [1], some objectives of this SI are:

1. Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].
2. Identify necessary standard impact on data collection and utilization for the defined use cases and scenarios, including, 
In LTE Rel-15, a WI ‘QoE Measurement Collection for streaming services’ was complete [2], besides this, QoE measurement collection for MTSI service was also supported in TEI15. Based on QMC feature, operators can collect and utilize the QoE measurement information of streaming services and MTSI services for optimizing their networks.
In this paper, we will have discussion on QoE measurement collection for streaming service and MTSI service in NR.
2
Discussion
2.1
Use case and benefits for QoE measurement collection (QMC)
Rel-15 QoE measurement collection feature supports both streaming service and MTSI service. As mentioned in [2], the use case of QoE measurement collection is shown as below:
We think it is beneficial to introduce the QoE Measurement Collection for streaming services by following the MDT enhancements concept/framework. It provides means for operators to better understand the user perception from RAN side, and it gives more control of the QoE measurement collection. Thus, operators can figure out the problems of user experience on streaming services. In addition, based on both QoE and radio measurements (e.g. from existing MDT means), operators could choose the appropriate way for network optimization and enhance user experience.
For LTE MDT, typical use cases are coverage hole, weak coverage, QoS verification, and etc. From operators’ point of view, QMC can be used to assess user experience for some services and optimize their network and it can be seen as part of QoS verification use cases (TS 37.320).
Annex B (informative):
QoS verification use cases

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. 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.
-
Data Throughput measurements can be collected, aiming to reflect QoS for bandwidth limited traffic.

-
For E-UTRA, Data Loss and Latency measurements can be collected, aiming to reflect QoS for conversational traffic.
It is noted that the legacy User QoS Experience is to assess the QoS experience with location information, and it is our understanding that the network (RAN or OAM) correlates separate QoS measurements and location information and the correlations are implementation related, e.g. time stamp. This handling is still applicable for QMC, e.g. RAN or OAM gets separate QoE measurements and location information and then correlates all measurements.
Observation 1: QoE measurement collection is used to assess user experience for some services and it can be seen as part of QoS verification use cases.
Observation 2: Follow the legacy User QoS Experience, QoE measurements can be correlated with location information and it depends on network implementation.

At RAN2#98 meeting (the first meeting for LTE QMC), following agreements were achieved:

Agreements:

1
Both signalling based QMC initiation and management based QMC initiation should be supported in E-UTRAN.
2
QMC is only active in E-UTRAN RRC_CONNECTED mode and no need to consider the suspending and recovering in other state (such as light connection).

3
FFS: QoE measurement will be continued in case of intra-eNB HO and inter-eNB HO, if no explicitly released by the eNB, and both source and target cell belong to defined same measurement reporting area.

From RAN2 point of view, Rel-15 QMC feature uses MDT framework, and it is aligned with the guideline in the WID [2]: We think it is beneficial to introduce the QoE Measurement Collection for streaming services by following the MDT enhancements concept/framework.
Observation 3: Rel-15 QMC feature uses MDT framework.
Regarding the benefits of QMC, there were some descriptions in the WID [2]. Basically the benefits are operators can utilize QoE measurement to evaluate user experience more accurately and by correlating QoE measurement with radio measurements, operators can optimize the network accordingly to achieve better user experience.
Observation 4: QMC feature is beneficial for operators as operators can utilize QoE measurement to evaluate user experience more accurately and by correlating QoE measurement with radio measurements, operators can optimize the network accordingly to achieve better user experience.
In addition, in [3] Report of offline coordination of uses cases for RAN-centric DCU, some requirements may be related to QoE measurement collection and can be realized based on the QMC feature. Currently, in LTE Rel-15 QMC, it is forward compatible, i.e. service type field has some spare values and could be used for more services for QMC purposes.
Based on observation 1, 2, 3 and 4, we think same use case and benefits will be also valid for RDCU topic, so we propose to agree on use case of QMC.
Proposal 1: It is proposed RAN2 to agree on the use case of QoE measurement collection for streaming and MTSI services.
2.2
Solutions
To study QoE measurement collection of streaming service and MTSI service in NR, the mechanism in LTE can be regarded as the starting point.

a) Activation of QoE measurement collection
In LTE Rel-15, QoE measurement collection is activated by Trace Function from the MDT network. Both signalling based and management based initiation cases are allowed. In NR, this mechanism can be reused.
b) QoE measurement configuration

In LTE, the QoE measurement configuration from OAM or CN in E-UTRAN is included in a container of RRCConnectionReconfiguration message and forwarded to the UE, and the QoE measurement configuration is supported for UEs in RRC_CONNECTED only. In NR, same mechanism can be used, i.e., the QoE measurement configuration is included in a container can be reused, and QoE measurement configuration is only supported for connected UEs.
c) QoE measurement report

In LTE, given that the QoE reporting information may be large, a new SRB4 is introduced to carry QoE reporting information, moreover, a new uplink RRC message “application layer measurement report” is also introduced for transferring the QoE measurement report. A container in the new message is defined to send the QoE measurement report. The QoE measurement reporting is supported for UEs in RRC_CONNECTED state only. In NR, the mechanism that QoE measurement report is carried by SRB and using a container to carry the QoE measurement report can be reused. Whether introducing new SRB or reusing the existing SRB is FFS.
Proposal 2: QoE measurement collection for streaming service and MTSI service in E-UTRAN is regarded as the starting point, including:

- The feature is activated by Trace Function from the MDT framework, both signalling based and management based initiation cases are allowed;

- The QoE measurement configuration is included in a container;

- The QoE measurement report is carried by SRB, and using a container to carry the QoE measurement report;
- The QoE measurement configuration and measurement reporting are supported for UEs in RRC_CONNECTED state only.

3
Conclusion
In this paper, we have discussed QoE measurement collection for streaming service and MTSI service in NR, and we have the following observations:
Observation 1: QoE measurement collection is used to assess user experience for some services and it can be seen as part of QoS verification use cases.

Observation 2: Follow the legacy User QoS Experience, QoE measurements can be correlated with location information and it depends on network implementation.

Observation 3: Rel-15 QMC feature uses MDT framework.
Observation 4: QMC feature is beneficial for operators as operators can utilize QoE measurement to evaluate user experience more accurately and by correlating QoE measurement with radio measurements, operators can optimize the network accordingly to achieve better user experience.
Bases on these observations, we have the following proposals:

Proposal 1: It is proposed RAN2 to agree on the use case of QoE measurement collection for streaming and MTSI services.

Proposal 2: QoE measurement collection for streaming service and MTSI service in E-UTRAN is regarded as the starting point, including:

- The feature is activated by Trace Function from the MDT framework, both signalling based and management based initiation cases are allowed;

- The QoE measurement configuration is included in a container;

- The QoE measurement report is carried by SRB, and using a container to carry the QoE measurement report;

- The QoE measurement configuration and measurement reporting are supported for UEs in RRC_CONNECTED state only.
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