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1. Introduction
In RAN #86 meeting, the new SID [1] on NR QoE management and optimizations for diverse services was agreed. The objective of SI is listed as following:

	In order to support 5G existing services (e.g. streaming services) and new emerging services in the future, the potential mechanisms to support for the following aspects should be studied in NR.

· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]

· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
· Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]


This paper tried to give an overview on NR QoE measurement of this SID.
2. Discussion
The network will provide different service for various kinds of users, the QCI/5QI service requirements may not be enough to provide good user experience satisfying all the user requirements.The motivation of QoE measurement is to evaluate user experience at UE side according to the application layer measurements specified by SA4, thus the operators can optimize the network accordingly to achieve better user experience when such QoE measurement results are collected at network side.
In LTE, the QoE measurement framework for streaming services and MTSI services has been specified. The QoE measurement configuration and reporting of streaming services and MTSI services are specified in TS 26.247 and TS 26.114 respectively by SA4. 5G network will provide service for various kinds of vertical industries and various kinds of users. SA4 has finished the QoE measurement configuration and reporting of VR services in TS 26.118. 
Observation 1: SA4 has defined the QoE metrics for streaming service, MTSI services and VR services

Proposal 1: The SI should at least include the service type of streaming, MTSI, VR/AR for the support of QoE measurement. 
In LTE, the QoE measurement adopts the mechanism of MDT framework. Both signalling based and management based mechanisms are allowed. For the signalling based mechanism, the QoE measurement is initiated towards a specific UE up the request from CN ; for the management based case, the QoE measurement is initiated towards all the UEs within an area up the request from OAM (without targeting a specific UE). In our understanding, the operator shall have a capability to request collection of QoE information for a specified area or for one specified UE. Therefore we think RAN should support the signalling based and management based QoE measurement.

Proposal 2: The SI should discuss how to support both the management based and signalling based QoE measurement mechanisms. 
The QoE measurement procedure of LTE is shown in Figure 1. The eNB receives the QoE measurement configuration from OAM or CN. The QoE measurement configuration is encapsulated in a transparent container. Then the eNB forwards the QoE measurement configuration to the UE. The UE reports the measurement results to the eNB in a transparent container. The eNB forwards the measurement results to the TCE. In LTE, the eNB is agnostic to QoE measurement configuration and results. According to the scope of SI, the objective of SI include the studying of potential solutions (e.g. LTE based solutions and reusing MDT mechanism) for the configuration and reporting of UE KPI information.  
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Figure 1 QoE measurement procedures in LTE
Proposal 3: Discuss the solutions (e.g. LTE based solutions and reusing MDT mechanism) for configuring and reporting of QoE measurements.
As we know that immediate MDT is supported for EN-DC scenario in R16, but actually application layer will not know whether dual connection is configured or not in the RAN side, it is up to RAN to decide whether to configure (DC) or not, but configuring QoE measurement should also be independent of dual connectivity configuration. Taking the two aspects into account, we think QoE measurement should be independent on connectivity operation at RAN side, i.e. both standalone and MR-DC operation should be included. 
Proposal 4: The QoE measurement should apply to both the standalone operation and MR-DC operation.

In LTE, the QoE measurement configuration and measurement reporting are supported in RRC_CONNECTED state only. In R15, NR/LTE introduced the RRC_INACTIVE state, during which the UE suspends all SRB(s) and DRB(s), except SRB0. The QoE measurement reflects the user experience when UE uses the services, in addition we think the network will not send the UE to RRC_INACTIVE when the UE uses the streaming, MTSI and VR services. Therefore the QoE measurement configuration and reporting in RRC_INACTIVE is not needed. 
Proposal 5: The QoE measurement and reporting is supported in RRC_CONNECTED state only.

In LTE, E-UTRAN can release the QoE measurement configuration towards the UE at any time. The motivation is that the network may release the QoE measurement configuration when the load in the network is very high or the UE has moved out of the area of QoE measurement. In our understanding, this mechanism could be reused in NR.
Proposal 6: The release of QoE measurement configuration towards the UE should also be supported in NR.
3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: SA4 has defined the QoE metrics for streaming service, MTSI services and VR services

Proposal 1: The SI should at least include the service type of streaming, MTSI, VR/AR for the support of QoE measurement. 

Proposal 2: The SI should discuss how to support both the management based and signalling based QoE measurement mechanisms.
Proposal 3: Discuss the solutions (e.g. LTE based solutions and reusing MDT mechanism) for configuring and reporting of QoE measurements.
Proposal 4: The QoE measurement should apply to both the standalone operation and MR-DC.

Proposal 5: The QoE measurement and reporting is supported in RRC_CONNECTED state only.

Proposal 6: The release of QoE measurement configuration towards the UE should also be supported in NR.
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