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Introduction
This paper discusses signalling aspects related to QoE configuration and reporting. More specifically, the focus is on the following objectives of the Rel-17 NR QoE WI RP-210913:
· Specify the support for QoE measurement collection in NR standalone mode. 
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify the support for per-slice QoE measurement
A corresponding NGAP CR is given in R3-212381 and the related procedures are discussed in R3-211985. Mobility-related aspects are discussed in R3-211988.
Discussion
In this section we discuss:
· Signalling- and management-based QoE aspects. 
· Configuration of multiple measurements per UE. 
· Handling at RAN overload. 
· Per-slice QoE measurements.
· The services supported in NR QoE management.
Signalling-based QoE
For activation of signalling-based QoE measurements, OAM sends to the core network (CN) a QoE measurement configuration for a UE, including a UE identifier that the CN can use to find the NG-RAN node serving the UE. 
In the study item it was agreed that QoE measurements can be collected for more than one service (as discussed in Section 2.3), and/or for one or more slices (as discussed in Section 2.5) and may be associated to radio (i.e. MDT) measurements. In principle, it is possible that different collection entities, i.e. different Measurement Collection Entities (MCE) are interested in receiving the collected QoE measurements. Finally, as agreed during the study item, OAM can be interested to apply time-based and/or threshold-based criteria for triggering and/or stopping QoE measurements.
An NR QoE measurement configuration can therefore include a list of items, where one item is associated to one service type. One item can include:
i. One container, transparent to RAN, containing application layer measurement configuration.
ii. Outside the container, one reference to one MCE.
iii. Outside the container, one indication of the service type (e.g. MTSI or streaming).
iv. Outside the container, one reference (e.g. QoE reference), e.g. to be used for alignment between QoE reports and radio measurements.
v. Outside the container, the S-NSSAI (FFS if one S-NSSAI or a list of), to be used as filtering criteria in case of per-slice QoE measurements.
vi. Outside the container, one or more time-based criteria, to be used for triggering and/or stopping QoE measurements.
vii. Outside the container, one or more threshold-based criteria, to be used for triggering and/or stopping QoE measurements.
viii. Outside the container, one or more filtering criteria, including: (1) a list of cells; (2) a list of Tracking Areas; (3) a list of PLMNs.
ix. Outside the container, one or more event-based criteria, to be used for triggering and/or stopping QoE measurements
Overriding: It was captured in the TR 38.890 that management-based QoE configuration should not override a signalling-based QoE configuration. In addition, we think that we should not preclude the possibility for a signalling-based QoE configuration to override a management-based QoE configuration.
More complex handling can be discussed later, e.g. whether a signalling-based QoE configuration can override a preceding signalling-based QoE configuration due to higher priority, or a management-based QoE configuration can override a preceding management-based QoE configuration due to higher priority.
Management-based QoE
A QoE configuration for management-based QoE can include the same configuration parameters indicated for signalling-based QoE (i.-ix.).
Proposal 1: A NR QoE measurement configuration can include, for both signalling- and management-based QoE:
i. One container, transparent to RAN, containing application layer measurement configuration.
ii. Outside the container, one Reference to one MCE.
iii. Outside the container, one indication of the service type (e.g. MTSI or streaming).
iv. Outside the container, one reference (e.g. QoE reference), e.g. to be used for alignment of QoE reports and radio measurements.
v. Outside the container, S-NSSAI (FFS if one S-NSSAI or a list of) to be used as filtering criteria in case of per-slice QoE measurements.
vi. Outside the container, one or more time-based criteria, to be used for triggering and/or stopping QoE measurements.
vii. Outside the container, one or more threshold-based criteria, to be used for triggering and/or stopping QoE measurements.
viii. Outside the container, one or more filtering criteria, including: (1) a list of cells; (2) a list of Tracking Areas; (3) a list of PLMNs.
ix. Outside the container, one or more event-based criteria, to be used for triggering and/or stopping QoE measurements
We propose to reuse the procedure currently used in NR for Trace Start and add new IEs that resembles the structure used for LTE for “UE application layer measurement configuration”, reflecting the information listed above in bullets i. to ix.
Further additions can also be discussed, e.g. considering NR deployments for private networks. As an example, such additions could be realized as refinements of basic configuration parameters, where a specific type of Cell List is organized to include NPN-only Cells.
During the activation phase for QoE measurements, the NG-RAN node receives over NGAP a request from the AMF, containing the QoE configuration, as described above.
Multiple QoE measurements per UE
In our view, the support for multiple QoE measurements cannot be presumed for all UEs. This is because e.g. memory requirements to perform concurrent QoE measurements or buffering of QoE reporting might be supported by some UEs and not others. Therefore, we propose to introduce specific, ad-hoc UE capabilities. Such UE capabilities can, e.g. indicate a maximum number of concurrent QoE measurements that a UE can perform, or if QoE reports and MDT reports are supported simultaneously. RAN2 should be consulted to define the appropriate signalling.
Proposal 2: Send an LS to RAN2 to define ad-hoc UE capabilities for supporting multiple QoE measurements.
Additional considerations related to the support of multiple QoE measurements per UE upon mobility are described in R3-211988.
[bookmark: _Ref71189791]QoE measurement handling at RAN overload
As stated in TR 38.890, 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. Moreover, at RAN2#113-e, the following has been agreed:
The gNB can release the QoE measurements at any time if needed, due to e.g. load situation.
In relation to QoE measurement handling at RAN overload, we think that it would be beneficial to enable different handling for QoE measurement reports related to different services. For example, when RAN overload is solved, an operator may be interested to receive/analyze pending QoE reports for a service type before pending QoE reports for another service type. Considering that a UE can be configured for multiple QoE measurements, a possibility for enabling this mechanism is that OAM sends QoE configuration parameters to the NG-RAN nodes indicating a priority between service types. In this case the RAN node can expect to receive QoE reports that were not sent by the UEs due to RAN overload (pending QoE reports) in an order that reflects the priority between the service types, according to the QoE configuration received from OAM.  The RAN node can deliver such QoE reports to the corresponding MCE according to the same priority order. 
In addition to RAN3 impact, there are corresponding RAN2 impacts, related to the QoE configuration sent to the UE. The UE would need to be configured to send pending QoE reports according to the priority indicated in the QoE configuration. 
Proposal 3: RAN3 to discuss the introduction of a prioritization mechanism for UE to send to RAN pending QoE reports when RAN overload is solved.
Per-slice QoE measurements
Per-slice QoE measurements can be used for both signalling-based QoE and management-based QoE.
Some general considerations: 
· There should be one and only one application layer container per service type, but the same application layer container can be used for the more than one S-NSSAI. 
· A PDU Session is always associated to one and only one S-NSSAI, but one service type can be associated to more than one S-NSSAI. 
In terms of RAN3 impact, activation of per-slice QoE measurements and reception of QoE reports can be achieved through the steps below, applicable for both signalling-based QoE and management-based QoE. The general principle is that S-NSSAI is visible to RAN and it is included both in the QoE configuration sent to the UE, and in the QoE report(s) received from the UE and application layer is not aware of S-NSSAI.
1) The NG-RAN node receives S-NSSAI (FFS if one S-NSSAI or a list of) as part of the QoE configuration, outside the application layer container. 
2) The NG-RAN node checks if there is PDU Session already established for a UE mapped to the S-NSSAI (or a list of, FFS) present in the QoE configuration. If this is the case, the NG-RAN node sends the QoE configuration to the UE, and it includes the matching S-NSSAI value the QoE configuration. Note that the S-NSSAI is outside the application layer container. 
3) When the NG-RAN node receives QoE reports for the slice in question, it receives from the UE a QoE report containing an application layer container, and outside the container, the same S-NSSAI value previously included in the QoE configuration.
In terms of RAN3 impact, deactivation of per-slice QoE measurements can be achieved with the same mechanism for deactivation of signalling-based QoE or management-based QoE.
Proposal 4: To activate per-slice QoE measurements, NG-RAN receives S-NSSAI (FFS if one S-NSSAI or a list of) included in the QoE configuration. The received S-NSSAI are used to check if the QoE configuration can be sent to a UE, based on the S-NSSAIs associated to the PDU Sessions established for the UE. The S-NSSAI (FFS if one S-NSSAI or a list of) is included in the QoE configuration sent to the UE and in the corresponding QoE report(s) received from the UE.
Services supported
The TR 38.890 captured that the following services are supported in NR QoE management, where additional services are not precluded:
- Streaming services.
- MTSI services.
- VR.
- MBMS.
- XR.
Hence, we propose the following: 
Proposal 5: The following services are supported in NR QoE management, where additional services are not precluded:
· Streaming services.
· MTSI services.
· VR.
· MBMS.
· XR.
Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: A NR QoE measurement configuration can include, for both signalling- and management-based QoE:
i. One container, transparent to RAN, containing application layer measurement configuration.
ii. Outside the container, one Reference to one MCE.
iii. Outside the container, one indication of the service type (e.g. MTSI or streaming).
iv. Outside the container, one reference (e.g. QoE reference), e.g. to be used for alignment of QoE reports and radio measurements.
v. Outside the container, S-NSSAI (FFS if one S-NSSAI or a list of) to be used as filtering criteria in case of per-slice QoE measurements.
vi. Outside the container, one or more time-based criteria, to be used for triggering and/or stopping QoE measurements.
vii. Outside the container, one or more threshold-based criteria, to be used for triggering and/or stopping QoE measurements.
viii. Outside the container, one or more filtering criteria, including: (1) a list of cells; (2) a list of Tracking Areas; (3) a list of PLMNs.
ix. Outside the container, one or more event-based criteria, to be used for triggering and/or stopping QoE measurements
Proposal 2: Send an LS to RAN2 to define ad-hoc UE capabilities for supporting multiple QoE measurements.
Proposal 3: RAN3 to discuss the introduction of a prioritization mechanism for UE to send to RAN pending QoE reports when RAN overload is solved.
Proposal 4: To activate per-slice QoE measurements, NG-RAN receives S-NSSAI (FFS if one S-NSSAI or a list of) included in the QoE configuration. The received S-NSSAI are used to check if the QoE configuration can be sent to a UE, based on the S-NSSAIs associated to the PDU Sessions established for the UE. The S-NSSAI (FFS if one S-NSSAI or a list of) is included in the QoE configuration sent to the UE and in the corresponding QoE report(s) received from the UE.
Proposal 5: The following services are supported in NR QoE management, where additional services are not precluded:
· Streaming services.
· MTSI services.
· VR.
· MBMS.
· XR.
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