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Introduction
In this contribution we discuss the QoE support for high mobility scenarios.

Discussion
At the RAN3#117-bis-e meeting, the following was captured:
OAM should have the flexibility to collect QoE only in high mobility scenarios and/or in HSDN cells instead of collecting blindly.
FFS on enhancements are needed to support the requirement in Proposal 4.
In this contribution we discuss why enhancements are needed for supporting high mobility scenarios.
Firstly, we observe that the existing NGAP UE Application Layer Measurement Configuration Information IE contains filtering parameters, used for QoE measurement configuration and reporting when these filtering parameters are satisfied. The filtering parameters are contained in the Slice Support List for QMC IE and the Area Scope of QMC IE. 
Moreover, the same filtering parameters are found in clause 4.5.1 of TS 28.405, which states that the OAM sends to a gNB in the activateAreaQMCJob an areaScope and a SliceScope, and later the gNB sends the QMC report to the MCE associated to the SliceScope.

1. The NM sends activateAreaQMCJob to DM/EM that controls the impacted gNB(s), and includes the parameters: serviceType, areaScope, SliceScope, qoECollectionEntityAddress, pLMNTarget, qoETarget, qoEReference and QMC configuration file.
2.	The DM/EM forwards activateAreaQMCJob to impacted gNB(s), and includes the parameters: serviceType, areaScope, SliceScope, qoECollectionEntityAddress, pLMNTarget, qoETarget, qoEReference and QMC configuration file.
...
13.	The gNB sends the QMC report to the MCE associated to the qoEReference and SliceScope.

The areaScope parameter defines the area where the QMC shall take place, as specified in clause 5.4 of TS 28.405: 
The area scope parameter defines the area in terms or cells or Tracking Area/Routing Area/Location Area where the QMC shall take place. If the parameter is not present the QMC shall be done throughout the PLMN specified in PLMN target.
Observation 1: The OAM can already today send to a gNB a filtering parameter for QMC.
The use of areaScope parameter is convenient when there is an interest in performing QoE measurements in certain cells. This type of filter is essentially geographical and does not consider other common characteristics that can be of interest in the collection of QoE measurements (such as mobility, cell type etc.).
On the other hand, the slice scope parameter is a non-geographical type of filter included in the QMC Job also described in clause 4.5.1 of TS 28.405:

13.	The gNB sends the QMC report to the MCE associated to the qoEReference and SliceScope.

So, the current principle can simply be reused: the gNB receives in the QMC configuration (either from OAM or from CN) a “filter parameter” that it can use for QMC reporting.
Observation 2: The OAM can already today send to a gNB a filter parameter used for QMC reporting.
To support the high-speed train scenario, all that is needed, from OAM point of view, is an “HSDN” (or “HSDN-cell”) flag in the configuration. Since the gNB knows whether a cell is an HSDN cell or not, it will send the QMC report to the MCE only if the report was collected in an HSDN cell. The much more cumbersome alternative, proposed by some companies, would be that the OAM selects, one by one, all HSDN cells, and creates a QMC Job which includes all of them. This can be a lengthy process, prone to errors. Also, the list HSDN cells may need to be maintained all the time and updated when new cells are put in service or taken out of service.
Observation 3: The approach where the OAM prepares beforehand a (very long) list of cells to indicate where QMC collection should take place is cumbersome, prone to errors and requires maintenance.
Observation 4: The use of a flag to filter QoE reports for HSDN cells provides a simple and easily maintainable way for the OAM to collect QoE in high mobility scenario.
We note that the same filter parameter can be used by the gNB to filter RVQoE measurements. This enables the gNB to perform radio resource optimization for the high-speed train scenario, which we think deserves special attention.
Proposal 1: To support QoE/RVQoE measurements for users served by HSDN cells, add an “HSDN” filtering criterion to the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs.
The high UE velocity scenario should also be supported, where QoE degradation is monitored when a UE moves above a certain speed. This scenario has some commonalities with the high-speed train one, but it also pertains to UEs onboard buses or UEs moving along a motorway. The common characteristic for this scenario is the UE velocity (and not a geographical area). To enable the OAM to collect QoE measurements for this “high mobility scenario” a new configuration parameter would be needed, for example an indication of “UE velocity”. We can think of two types of solutions:
· Network-centric solution. The gNB receives a QoE configuration including the “UE velocity” filter parameter. When a UE is configured for QoE, the gNB requests the UE to report its velocity (for example, together with QoE reports, or together with RVQoE reports). When the gNB receives the QoE/RVQoE reports, it checks the UE velocity and, if the velocity-related condition is satisfied, the RVQoE reports are processed by the RAN, and legacy QoE reports are sent to the MCE. Otherwise, they can be discarded.
· UE-centric solution. The gNB receives a QoE configuration with the “UE velocity” filter parameter. When a UE is configured for QoE/RVQoE, the gNB sends the UE velocity filter parameter to the UE. The UE directly filters the QoE/RVQoE reports based on its velocity and sends them to the gNB.
Both solutions incur UE impact, which seems inevitable, since it is only the UE that is aware of its velocity. That aside, we slightly prefer the network-centric solution, since, at least for the aspect related to the reporting phase, it follows the principle already established for other filtering criteria, where the gNB receives the QMC measurements and send them to MCE if the filtering criterion is satisfied.
Proposal 2: To support QoE/RVQoE measurements for high-mobility UEs, add a “UE velocity” filtering parameter to the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs.
Proposal 3: Discuss whether network-centric or UE-centric solution for QMC should be specified.
Conclusion
In this contribution we discussed the QoE support in high mobility scenarios. The following is observed and proposed:
Observation 1: The OAM can already today send to a gNB a filtering parameter for QMC.
Observation 2: The OAM can already today send to a gNB a filter parameter used for QMC reporting.
Observation 3: The approach where the OAM prepares beforehand a (very long) list of cells to indicate where QMC collection should take place is cumbersome, prone to errors and requires maintenance.
Observation 4: The use of a flag to filter QoE reports for HSDN cells provides a simple and easily maintainable way for the OAM to collect QoE in high mobility scenario.
Proposal 1: To support QoE/RVQoE measurements for users served by HSDN cells, add an “HSDN” filtering criterion to the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs.
Proposal 2: To support QoE/RVQoE measurements for high-mobility UEs, add a “UE velocity” filtering parameter to the NGAP and XnAP UE Application Layer Measurement Configuration Information IEs.
Proposal 3: Discuss whether network-centric or UE-centric solution for QMC should be specified.
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