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Introduction
Based on NR QoE SI objectives and the discussions at RAN3#109-e, this paper discusses the following:
· QoE support URLCC services;
· QoE measurement configuration;
· QoE measurement triggering and reporting; 
· Release of QoE configuration;
· QoE management handling at RAN overload;
· LSs to other WGs.
The pCR for TR 38.890 is given in the Annex.
Discussion
The abovementioned issues are discussed in the following subsections.
QoE support for URLCC services
Among the URLLC services, we believe that special attention should be dedicated to industrial applications for which it is important to monitor SLA fulfilment. Hence, we think this type of services should be considered for NR QoE management.
The TS 22.104 describes, in an informative (rather than normative) manner, many different industrial applications, indicating the corresponding service performance requirements in terms of characteristic parameters (e.g. communication service availability, end-to-end latency, update time) and influence parameters (e.g. survival time and transfer interval). 
Some interesting aspects that differentiate many such industrial applications compared to the services for which QoE metrics have already been standardized are: (1) a strict requirement on low latency, (2) a low throughput, (3) a certain traffic pattern (e.g. deterministic periodic or aperiodic). In order to fulfil the objective of the SI, we think that NR QoE management, in addition to the already agreed services, should consider industrial applications with requirements on low latency, low throughput.
In any case, while the definition of QoE metrics is generally outside RAN3 scope, it should be noted that industrial applications can be so diverse that it is difficult to find generic, common measurements valid for all of them. In many cases, a 3GPP-standardized interface between the UE module providing 5G connectivity for an industrial application (e.g. an application that runs on a sensor or an actuator) and this industrial application may not even exist. 
Based on these considerations, and to be as much generic as possible, we would like RAN3 to discuss the option to support a new service type, generically indicated as “non-3GPP”, for which QoE is of interest but there is no 3GPP standard interface defined between the UE module providing 5G connectivity and the application. 
To enable QoE configuration and QoE reporting for such applications, a possibility is to add to the QoE configuration and reporting (as an IE visible to the RAN) a generic tag (e.g. a string containing a hash, or some other type of application identifier, or a URI) related to a non-3GPP resource. Assuming that a 5G RAN operator has an SLA with the application provider, the 5G RAN operator can use this tag together with supplementary information from the application provider to understand the encoding of QoE configuration and QoE report. 
Proposal 1: RAN3 to discuss the support for non-3GPP standardized applications by adding, as an IE visible to the RAN, a generic tag to the QoE configuration and QoE reporting.
QoE measurement configuration
There is a need for improved flexibility of NR QoE management compared to LTE, and one of the aspects where this can be achieved relates to the mechanisms for QoE measurement configuration (or QoE configuration in short).
At the RAN3#109-e meeting it has been agreed that “both the management-based and signalling-based solutions for NR QoE management are supported”. 
To achieve a good flexibility in NR QoE in terms of QoE configuration, we think that RAN3 should consider an extension of the LTE framework in three different directions: 
a) QoE configuration for concurrent applications: this would enable e.g. to assess the mutual impact of applications on the user experience.
b) QoE configuration for user in case of per-user policies decided by OAM: this would enable, for example, to provide a feedback in terms of user experience after a certain per-user policy has been issued from OAM.
c) QoE configuration for single UE in a given area: this would enable, for example, to focus a certain measurement campaign in a given area when an individual UE is configured to report QoE.
Based on the above, we think that the following use cases are of interest: 
1) QoE configuration for one application in a given area;
2) QoE configuration for one application for a single UE;
3) QoE configuration for multiple applications in a given area; 
4) QoE configuration for multiple applications for a single UE.
We propose that RAN3 discusses the following:
1) For management-based QoE: 
a. To support use cases (1) and (3), a RAN node may receive from OAM a QoE configuration including:
i. a container for application layer measurement configuration (transparent to RAN);
ii. an indication of one or more applications for which UEs can be configured to perform QoE measurements on;
iii. an area scope, to limit the QoE measurement to a certain area, as in LTE. The area scope should support at least the same options as in LTE (cell list, TA list, TAI list, PLMN list). Further options, with respect to LTE, are FFS and may be discussed during the normative phase.
b. To support use cases (2) and (4), the QoE configuration may be extended to also include:
i. an identifier to pinpoint a specific UE.
2) For signalling-based QoE: 
a. To support the use cases (2) and (4), a RAN node may receive from OAM via AMF a QoE configuration including: 
i. a container for application layer measurement configuration (transparent to RAN);
ii. an indication of one or more applications for which UEs can be configured to perform QoE measurements on;
iii. an identifier to pinpoint a specific UE.
b. To support use cases (1) and (3), the QoE configuration may be extended to also include:
i. an area scope, with same structure and content as for management-based QoE.
Proposal 2: Management-based QoE and signalling-based QoE can be used for: (1) QoE measurements in a certain area; (2) QoE measurements for individual, specific UEs; (3) QoE measurements collection for one or multiple applications.
QoE measurement triggering and stopping
At the RAN3#109-e meeting it has also been agreed to “discuss event and time-based measurement triggering and stopping”. This is another aspect where more flexibility can be achieved for NR QoE management compared to LTE. In this respect, we think the following use cases are of interest: 
(1) UE starts/stops performing QoE measurements if given thresholds are passed;
(2) UE starts/stops sending QoE reports if given thresholds are passed; 
Time-based measurement triggering and stopping can be achieved by reusing mechanisms specified in LTE to start/stop QoE measurements.
To realize this, we propose to include in the QoE configuration (visible to RAN) threshold types related to QoE measurements.
Proposal 3: The RAN may receive QoE configuration parameters for QoE measurement triggering and stopping based on thresholds related to QoE measurements.
Release of QoE configuration
In general, the mechanisms that RAN can use to release QoE configurations shall be decided by RAN2 and be in accordance to existing SA4 requirements. 
We think that RAN2 should be consider in their discussion the following cases while complying to SA4 requirements:
a) UE configured for QoE measurements, with an ongoing session and remaining within the area scope indicated in QoE measurement configuration. 
b) UE configured for QoE measurements, with an ongoing session, and moves outside the area scope indicated in QoE measurement configuration. 
While the LTE solution may be reapplied to case a), this is not the case for case b).
In LTE, the QoE configuration can be released without any consideration on ongoing session for UE moving outside of the area scope. This is in contrast with SA4 requirements, which are RAT-independent, indicating that a UE configured for QoE measurements in a given area is requested to continue QoE measurements until the session is completed, even when the UE moves out of the area scope. 
A different handling is therefore needed to comply to SA4 requirements. This is discussed in detail in R3-206398.
Proposal 4: The mechanisms to release QoE configuration need to be discussed by RAN2, taking into account SA4 requirements on QoE measurements continuation until session end.
QoE management handling at RAN overload
In our view, RAN3 should discuss QoE management handling at RAN overload for two cases:
1) Standalone connectivity;
2) Dual connectivity (EN-DC, NR-DC).
The reason for the above classification, in our view, is that some basic handling can be used in the Standalone case, and more enhanced mechanisms can be used in the dual-connectivity case.
For the standalone connectivity case, we propose that RAN3 discusses the following mechanisms for handling the overload scenarios:
· [bookmark: _Hlk54251922]RAN stops new QoE measurement configuration;
· RAN releases ongoing QoE measurement configurations, to respect SA4 requirements and RAN2 agreements;
· RAN pauses QoE measurement reporting.
Proposal 5: RAN3 to agree that 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.
For the dual connectivity case, we propose that RAN3 discusses the following mechanisms to handle the overload scenarios (in addition to the mechanisms for Standalone connectivity), assuming that only one node (e.g. MN) is overloaded and the other is not overloaded (e.g. SN):
1) To allow QoE reporting towards the non-overloaded RAN node, SRB used for QoE reporting needs to be reconfigured (e.g. from MCG bearer to SCG bearer). Note: this has no impact on existing standard.
2) When the overload is solved, if some analysis is required by the node previously in overload, such node may request and obtain from the other node the QoE report received by the other node during the overload. This has the impact on X2AP (for EN-DC) and XnAP (for NR-DC).
The proposal is illustrated in Figure 1 below.
[image: ]
Figure 1: NR QoE management handling at RAN overload
Proposal 6: RAN3 to discuss the following mechanisms for QoE management handling at RAN overload: 
(1) For SA, the RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting;
(2) For EN-DC, the QoE reports received by the en-gNB (eNB) during the period of overload of the eNB (en-gNB) may be sent towards the eNB (en-gNB) used in EN-DC together with the en-gNB (eNB);
(3) For NR-DC, the QoE reports received by the NG-RAN node1 (NG-RAN node 2) during the period of overload in the NG-RAN node 2 (NG-RAN node 1) may be sent towards the NG-RAN node2 (NG-RAN node1) used in NR-DC together with the NG-RAN node1 node (NG-RAN node 2);


Based on the above discussions, we propose the following:
Proposal 7: RAN3 to agree the pCR for TR 38.890, presented in the Annex.
LSs to other WGs
Certain considerations discussed above require coordination across various 3GPP groups. Hence, we propose the following:
Proposal 8: RAN3 to send an LS to SA4 in order to discuss a generic approach to support QoE for non-3GPP standardized applications.
Proposal 9: RAN3 to send one LS to SA4 to inform about the outcome of RAN3 discussion on: 
(1) QoE configuration for concurrent applications;
(2) QoE configuration for user in case of per-user policies decided by OAM; 
(3) QoE configuration for single UE in a given area;
(4) QoE configuration parameter for QoE measurement triggering and stopping.
Proposal 10: RAN3 to send an LS asking RAN2 to discuss the NR mechanisms for releasing an active QoE configuration and respect SA4 requirements.


Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: RAN3 to discuss the support for non-3GPP standardized applications by adding, as an IE visible to the RAN, a generic tag to the QoE configuration and QoE reporting.
Proposal 2: Management-based QoE and signalling-based QoE can be used for: (1) QoE measurements in a certain area; (2) QoE measurements for individual, specific UEs; (3) QoE measurements collection for one or multiple applications.
Proposal 3: The RAN may receive QoE configuration parameters for QoE measurement triggering and stopping based on thresholds related to QoE measurements.
Proposal 4: The mechanisms to release QoE configuration need to be discussed by RAN2, taking into account SA4 requirements on QoE measurements continuation until session end.
Proposal 5: RAN3 to agree that 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.
Proposal 6: RAN3 to discuss the following mechanisms for QoE management handling at RAN overload: 
(1) For SA, the RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting;
(2) For EN-DC, the QoE reports received by the en-gNB (eNB) during the period of overload of the eNB (en-gNB) may be sent towards the eNB (en-gNB) used in EN-DC together with the en-gNB (eNB);
(3) For NR-DC, the QoE reports received by the NG-RAN node1 (NG-RAN node 2) during the period of overload in the NG-RAN node 2 (NG-RAN node 1) may be sent towards the NG-RAN node2 (NG-RAN node1) used in NR-DC together with the NG-RAN node1 node (NG-RAN node 2);
Proposal 7: RAN3 to agree the pCR for TR 38.890, presented in the Annex.
Proposal 8: RAN3 to send an LS to SA4 in order to discuss a generic approach to support QoE for non-3GPP standardized applications.
Proposal 9: RAN3 to send one LS to SA4 to inform about the outcome of RAN3 discussion on: 
(1) QoE configuration for concurrent applications;
(2) QoE configuration for user in case of per-user policies decided by OAM; 
(3) QoE configuration for single UE in a given area;
(4) QoE configuration parameter for QoE measurement triggering and stopping.
Proposal 10: RAN3 to send an LS asking RAN2 to discuss the NR mechanisms for releasing an active QoE configuration and respect SA4 requirements.




[bookmark: _GoBack]Annex: pCR to TR 38.890
-------------------------------------------Change 1-------------------------------------------
[bookmark: _Toc47689706]6	Potential NR QoE solutions and procedures
Editor note: Description of potential NR QoE solutions and procedures, including but not limited to reuse Trace or MDT Functionality/Framework.

[bookmark: _Toc20752809]6.x1 Support for Non-3GPP services
A large variety of services that can exploit the 5G system for connectivity are not (yet) specified by 3GPP. These services can be broadly classified as “Non-3GPP” services. Examples of “Non-3GPP” services are the cyber-physical control applications for automation, as described in 3GPP TS 22.104 [xx]. The communication services supporting cyber-physical control applications need to be ultra-reliable, dependable with a high communication service availability, and often require low or (in some cases) very low end-to-end latency (e.g. URLLC services).
A 5G network operator can be interested in observing the QoE metrics associated to Non-3GPP services, e.g. to monitor SLA fulfilment. Hence, from a standardization point of view, generic, common QoE metrics applicable for all cases can be defined. Alternatively, subsets of QoE metrics common for a large number of Non-3GPP services, e.g. QoE metrics for applications with a certain traffic pattern (e.g. deterministic periodic or aperiodic). The large variety of the use cases makes it challenging to find QoE metrics for non-3GPP services that are of interest for 3GPP standardization.
To address the above, NR QoE management can support a generic service type, that can be used for QoE measurement configuration and QoE measurement reporting. A generic tag (e.g. a string containing a hash, or some type of application identifier) can be used as part of the QoE measurement configuration and QoE measurement reporting. If the 5G RAN operator has an SLA with the application provider, the 5G RAN operator can use this tag together with supplementary information from the application provider to understand the encoding of QoE configuration and QoE report. This approach can be applied for any given non-3GPP service.

6.x2 QoE measurement configuration
The NR QoE management supports: 
· QoE configuration for concurrent applications;
· QoE configuration for user in case of per-user policies decided by OAM;
· QoE configuration for single UE in a certain area.
The use cases addressed by QoE measurement configuration can be classified as follows.
· Use case 1: QoE configuration for one application in a certain area;
· Use case 2: QoE configuration for one application for a single UE;
· Use case 3: QoE configuration for multiple applications in a certain area;
· Use case 4: QoE configuration for multiple applications for a single UE.

6.x3 QoE measurement triggering and stopping
QoE measurement triggering and stopping can be realized using time-based and/or threshold-based criteria.
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.

6.x4 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. 

6.x5 QoE measurement handling at RAN overload
The mechanisms for NR QoE management handling in case of RAN overload are supported for the cases of standalone connectivity and dual connectivity.
For standalone connectivity the following options for QoE measurement handling at RAN overload are possible:
· RAN stops new QoE measurement configurations;
· RAN releases existing QoE measurement configurations;
· RAN pauses QoE measurement reporting.
For dual connectivity the following options for QoE measurement handling at RAN overload are possible:
· RAN stops new QoE measurement configurations;
· RAN releases existing QoE measurement configurations;
· RAN pauses QoE measurement reporting;
· For EN-DC, the QoE reports received by the en-gNB (eNB) during overload of the eNB (en-gNB) may be sent towards the eNB (en-gNB) that provides the EN-DC connectivity to the UE, together with the en-gNB (eNB);
· For NR-DC, the QoE reports received by the NG-RAN node1 (NG-RAN node 2) during overload in the NG-RAN node 2 (NG-RAN node 1) may be sent towards the NG-RAN node2 (NG-RAN node1) that provides the NR-DC connectivity to the UE together with the NG-RAN node1 node (NG-RAN node 2);

-------------------------------------------End of changes-------------------------------------------
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