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Introduction
In this contribution we discuss the QoE support for High-Speed Mobility scenarios.

Discussion
At the RAN3#117-e meeting, the following TBC was captured:
RAN3 shall further clarify the use cases for high mobility scenario. whether enhancement is needed depends on the issues located during clarification.
One high mobility scenario of interest is the high-speed train scenario. For QoE monitoring in such a scenario, one can consider a special “region” defined by the operator that groups all the cells along the path followed by the train. However, since high-speed trains cover large distances, the number of cells included in the identified region can be very high. If we consider the present options available for the CHOICE for Area Scope, we can conclude that the “list of cells” is very limited in terms of maximum number of cells, since this list can have up to 32 entries. Increasing the maximum number of cells to a very large number can be a solution, but it does not seem to be scalable.
One could also consider setting the Tracking Areas choice option so that the set of Tracking areas covers the entire path of the train. However, the cells along the path can belong to different Tracking Areas, and those Tracking Areas may contain other cells that have nothing to do (in terms of radio coverage) with the path along which the train moves. The same consideration is valid for the option “PLMN”.
Observation 1: The number of cells along the path of a high-speed train is likely much higher than the maximum length of Cell ID list in the existing Area Scope IE (i.e., 32).
Observation 2: Emulating the list of cells along the path of a high-speed train by listing the corresponding Tracking Areas or PLMNs is inefficient, as these PLMNs and Tracking Areas likely also contain cells that are of no interest for the measurements.
Another use case of interest is the one where UEs have random trajectory and can move at different speeds. We can distinguish among: 
a) QoE/RVQoE measurement support for users when they are served by a certain type of cell (HSDN cell).
b) QoE/RVQoE measurement support for users moving at high velocity.
Both cases can be enabled with an appropriate QoE configuration, which support QoE/RVQoE measurements for users traveling along a defined path (onboard of a train). 
The QoE/RVQoE measurement support for the above scenarios can be enabled by making the following enhancements:
· Introducing a new IE in the NGAP/XnAP QoE configuration IE, indicating that the QoE measurements should be collected in HSDN cells.
· Introducing a new IE in the NGAP/XnAP QoE configuration IE, indicating a speed value or a mobility state, where the QoE measurements shall be collected if the UE is traveling at or above a certain speed, or while the UE is in a certain mobility state, e.g., “high-mobility”.
The same additions to the NGAP/XnAP QoE configuration IE can be used to support the high-speed train scenario, so there is no need for increasing the maximum number of cells.
It can also be observed that increasing the maximum number of cells in the existing Area Scope IE or sending an m-based QoE configuration only to specific cells does not provide a solution for the UEs moving at high velocity along a random path, since the geographical region where the UEs can move is unknown beforehand.
Observation 3: Increasing the maximum number of cells in the existing Area Scope IE or just configuring m-based QoE to a set of cells does not provide an effective solution for QoE/RVQoE support in high-speed mobility scenarios when UEs are free to move in any direction.
In relation to the support for HSDN cell, to be future proof, we propose to add a “Cell Type” IE (e.g., as an ENUMERATED) and set a first value for this IE to “HSDN”.
Proposal 1: To support QoE/RVQoE measurements for users served by HSDN cells, add to the NGAP and XnAP UE Application Layer Measurement Configuration Information IE an “HSDN” indicator.
To support QoE/RVQoE measurements for users moving at high velocity, we propose to introduce a “High Velocity” indicator stipulating that QoE/RVQoE measurements are limited to the UEs moving at high velocity. RAN3 should discuss whether the encoding of this indicator should consider a speed value or a mobility state. 
Proposal 2: To support QoE/RVQoE measurements for users moving at high velocity, add to the NGAP and XnAP UE Application Layer Measurement Configuration Information IE a “High Velocity” indicator that limits the measurements to UEs moving at high velocity. Detailed encoding is FFS.

Conclusion
In this contribution we discussed the QoE support for High-Speed Mobility scenarios, The following is observed and proposed:
Observation 1: The number of cells along the path of a high-speed train is likely much higher than the maximum length of Cell ID list in the existing Area Scope IE (i.e., 32).
Observation 2: Emulating the list of cells along the path of a high-speed train by listing the corresponding Tracking Areas or PLMNs is inefficient, as these PLMNs and Tracking Areas likely also contain cells that are of no interest for the measurements.
Observation 3: Increasing the maximum number of cells in the existing Area Scope IE or just configuring m-based QoE to a set of cells does not provide an effective solution for QoE/RVQoE support in high-speed mobility scenarios when UEs are free to move in any direction.
Proposal 1: To support QoE/RVQoE measurements for users served by HSDN cells, add to the NGAP and XnAP UE Application Layer Measurement Configuration Information IE an “HSDN” indicator.
Proposal 2: To support QoE/RVQoE measurements for users moving at high velocity, add to the NGAP and XnAP UE Application Layer Measurement Configuration Information IE a “High Velocity” indicator that limits the measurements to UEs moving at high velocity. Detailed encoding is FFS.
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