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Introduction

This contribution provides our TP for TR38.890.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
QoE measurement: An application layer measurement configured by OAM, see details in [3] [4] [5] [6] for different service type.

QoE report: The result of a QoE measurement. 
Radio-related measurements: Measurements on the radio layer, whose purpose is to help network to further evaluate and improve the QoE.
Radio-related information: Information other than “radio-related measurements”, e.g. feature info, mobility history info or dual connectivity status. Radio related information could be collected from UE or RAN node or both.
Editor’s NOTE: The above three definitions may subject to further refinements once further consensus are reached.
--------------------------------------------------- Next change ---------------------------------------------------------------

5
5G services, QoE metrics and UE KPI information

Editor’s NOTE: Description of typical 5G services (e.g. VR/AR, URLLC), QoE metrics and UE KPI information for certain services (e.g. latency for URLLC service) 
NR QoE supports the Application Layer Measurement Collection functionality.
This functionality enables the collection of application layer measurements from the UE. The supported service types include:
- Streaming services [3];
- MTSI services [4];
- VR [5];
- MBMS [6];
- XR;
In addition to the QoE metrics, the radio related measurements and information to assist the NR QoE management functionality are considered. The radio related measurements and information are collected from the RAN node and/or from the UE.

6
Potential NR QoE solutions and procedures

Editor’s NOTE: Description of potential NR QoE solutions and procedures, including but not limited to reuse Trace or MDT Functionality/Framework.
6.1 
Signalling-based procedures
6.1.1
Signalling-based activation procedures

The procedure is used for activating the QoE measurement configured by OAM and triggered by CN shown in figure 6.1.1-1.

The CN initiates the activation of the QoE measurement configured by OAM, and sends the QoE measurement configuration to the NG-RAN node. UE AS layer sends the QoE measurement configuration to UE application layer. 

UE application layer generates the QoE report and sends to the UE AS layer. UE AS layer sends the QoE report to NG-RAN node. Then the NG-RAN node transmits the QoE report to the final destination configured (e.g. TCE/MCE).

Editor’s NOTE: the QoE report may also be visible at the NG-RAN node.
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Figure 6.1.1-1 Signalling-based NR QoE activation procedure

6.1.2
Signalling-based deactivation procedures
The procedure is used for deactivating the QoE measurement configured by OAM and triggered by CN shown in figure 6.1.2-1. 

The CN initiates the deactivation of QoE measurement, as configured by OAM, and sends the deactivation indication to the NG-RAN node to indicate which QoE measurement should be deactivated. The NG-RAN node checks whether there is an ongoing session pertaining to the QMC (according to the SA4 requirements). The QoE measurement configuration can be deactivated only if there is no such an ongoing session.

The NG-RAN node sends the deactivation indication to UE AS layer, and then UE AS layer sends the deactivation indication to the UE application layer.
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Figure 6.1.2-1 Signalling-based NR QoE deactivation procedure






6.2 
Management-based procedures 
6.2.1
Management-based activation procedures
Editor’s NOTE: The section concerns activation of measurement collection job. It needs to be further checked if specific UEs can be targeted by the management based QoE measurement configuration.

The procedure is used for activating the QoE measurement configured and triggered by OAM shown in figure 6.2.1-1.

The OAM sends the QoE measurement configuration to NG-RAN node. NG-RAN finds multiple qualified UEs that meet the criteria (e.g. area scope, application layer capability, service type, etc.) or a single specific UE. NG-RAN node sends the QoE measurement configuration to the AS layer of the specific UE or each qualified UE. UE AS layer sends the QoE measurement configuration to UE application layer. When a session starts, the application layer in UE checks the criteria (e.g. cell list, service type, etc.), if the criteria are met, start QoE measurement and reporting.

Multiple QoE measurements could be configured for a UE at the same time.

UE application layer sends the QoE report to the UE AS layer. UE AS layer sends the QoE report to NG-RAN node. Then the NG-RAN node transmits the QoE report to the final destination configured (e.g. the MCE). 

Editor’s NOTE: the QoE report may also be visible at the NG-RAN node. (to be confirmed)

Regarding Management-based configuration towards an individual specific UE, the following needs to be considered: 
The OAM is currently not capable of sending the QoE measurement configuration for a specific UE towards its serving gNB when the targeted UE becomes RRC connected. This is because OAM is not informed about when a specific UEs served by a certain gNB become RRC connected.
There is currently no UE identifier available in OAM which can be used to identify an UE connected to a certain gNB.
Although it is acknowledged that QoE measurement configuration towards an individual specific UE is already possible using signalling based configuration (via the CN), it should be noted that OAM can issue per-user policies for which the feedback in terms of user experience is required.
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Figure 6.2.1-1 Management-based NR QoE activation procedure

6.2.2
Management-based deactivation procedures
Note: The section concerns deactivation of measurement collection job. 
The procedure is used for deactivating the QoE measurement triggered by OAM shown in figure 6.2.2-1. 
OAM sends the deactivation indication to NG-RAN node to indicate which QoE measurement should be deactivated, 
If the NG-RAN node receices the indication that the QoE measurement configuration is to be deactivated, then NG-RAN node sends the deactivation indication to the UE AS layer, and UE AS layer sends it to the application layer in UE. 
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Figure 6.2.2-1 Management-based NR QoE deactivation procedure

6.3 
QoE measurement triggering and stopping

QoE measurement triggering and stopping can be realized using time-based and/or threshold-based criteria, configured by the OAM. Time-based QoE measurement triggering and stopping in NR is achieved by reusing mechanisms specified in LTE for the start and stop of QoE measurements. Threshold-based QoE measurement triggering and stopping allows to start and stop QoE measurement when given thresholds are passed.

Meanwhile, RAN is not allowed to intervene, i.e. pause, activate or de-activate an ongoing QoE measurement collection unless instructed otherwise by the OAM. 

6.4 
Release of QoE measurement configuration 

An NG-RAN node can issue a release of QoE measurement configuration for UEs previously configured for QoE measurement reporting, provided that the session for which the QoE measurements are reported is completed. 

Editor’s NOTE: RAN could be allowed to release an ongoing QoE measurement reporting; to be confirmed by RAN2.

6.5 
QoE measurement handling at RAN overload

In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. FFS for details under EN-DC/MR-DC operation.

6.6 
Support for Mobility 

Seamless mobility is a key functionality in NR and its impacts should be measurable at the application layer. To enable measuring the impact of the mobility on the application and users’ QoE, it is required to support QoE measurements in mobility scenarios for signalling based QoE. 

In LTE, to support the QoE measurement in mobility scenarios, the QoE configuration is forwarded from the source eNB to the target eNB as part of Trace Activation IE over X2 interface. The same IE is sent over S1 interfaces for mobility scenarios when the X2 interface is not established between the source and target. 

In NR, to support mobility for QoE measurements in  CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE. To support keeping QoE measurement configuration in INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context. The local management based QoE configuration can not override signalling based QoE configuration.
In addition, the SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration only when a session starts. This means that the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area. The SA4 requirements are RAT-independent and shall therefore be applied to the mobility solution for QoE measurement in NR, as well. The inter-RAT and inter-system mobility for continuity QoE measurements shall be supported,  the QoE continuity during inter-system handover can be down prioritized.


--------------------------------------------------- End of change ------------------------------------------------------------


