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Introduction
This paper discusses RAN visible QoE configuration and reporting, and the handling of RAN visible QoE during mobility. More specifically, the focus is on the following objectives of the Rel-17 NR QoE WI RP-210913:
- To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting.
Discussion
The RAN may not be able to understand or make use of the legacy QoE metrics, as they are assembled by the OAM, sent inside containers and intended to be processed by the Measurement Collection Entity in the network. If the RAN needs to make use of the QoE values, there might be requirements that QoE information should be visible by the RAN. RAN-visible QoE information is simplified QoE information abstracted from QoE metrics by UE, which RAN may use for various types of optimizations.
RAN visible QoE configuration and reporting
The RAN-visible QoE metrics can be derived from individual SA4-defined QoE metrics deemed useful for the RAN, such as buffer level. RAN-visible QoE metrics may be e.g. be simplified values derived from individual useful SA4-defined QoE metrics or combinations of these values.
And the RAN visible QoE is always configured and reported along with the legacy QoE metrics with the same period and report condition. If the legacy QoE measurement is not configured, the RAN visible QoE can’t be configured to application layer separately.
Proposal 1: RAN visible QoE should be configured along with the legacy QoE configuration, separate period and trigger condition is not needed.

For different service type, the QoE metrics is different, and the RAN visible QoE metrics should be derived from the legacy QoE metrics, and should also be specified per-service type. Since multiple QoE configuration is supported, the RAN visible QoE configuration also can be configured per-service type.
Proposal 2: RAN visible QoE should be configure and report per-service type, and multiple RAN visible QoE configurations are supported.

The RAN-visible QoE configuration is sent from RAN to the UE along with the QoE configuration from management system. There are two options for the generation of RAN visible QoE configuration:
Option1: RAN visible QoE configuration is generated by OAM. As we know the traditional QoE configuration container is encoded in XML format, but the RAN visible QoE configuration should be visible by RAN, and it should be outside the container and not encoded in XML.
Option2: RAN visible QoE configuration is generated by RAN locally, and send to UE directly.
Proposal 3: RAN visible QoE configuration can be generated by OAM, and it should be configured outside the container (Option1), or RAN visible QoE configuration can be generated by RAN locally (Option2).

If Option1 is used, the RAN visible can be controlled by the management system, and it will not be modified by the RAN locally, and if the RAN has some RAN visible metrics requirements, it can suggest the management system to add the metrics to the RAN visible metrics configuration, and the management system can define the RAN visible configuration considering the RAN suggestion.
Proposal 4: If use Option1 which is the OAM generate the RAN visible QoE, the RAN can request the RAN visible metrics to OAM, and the OAM can define the RAN visible configuration considering the RAN suggestion.

Since the RAN visible QoE is used for RAN optimization, e.g. for the real-time optimization, when there are RAN visible QoE report, it should be visible by RAN, so the RAN visible QoE metrics should be outside the QoE reporting container.
Proposal 5: RAN visible QoE report should be visible by RAN, it should be reported outside the container, and it can be used for RAN optimization. 

For the RAN visible QoE configuration and reporting, the metrics should be predefined per-service type. There are two options for management system or RAN to request the RAN visible QoE
Option1: The management system or RAN simply use 1 bit indication requesting UE to report a fixed set of RAN visible QoE metrics which is predefined. 
Option2: The management system or RAN can use a bitmap to request a subset of the metrics which is predefined. The bitmap for the corresponding bits and metrics are also predefined.
Proposal 6: The OAM or RAN can use 1 bit indication (Option1) or bitmap (Option2) to request the QoE metrics defined for each service type. 

RAN visible QoE handling during mobility
Since the RAN visible QoE is used for RAN real-time optimization, and it should be visible by RAN. If the UE is moved to target NG-RAN.
If the RAN visible configuration is generate by the management system, and it is already included in the trace message, and during mobility, the QoE configuration can be transmitted to target NG-RAN within the trace message. And the RAN visible QoE configuration will not be modified unless the management system reconfigure.
If the RAN visible configuration is generate by the RAN locally, when the UE move to target NG-RAN, it should use the target NG-RAN visible configuration. The target NG-RAN can include the target NG-RAN visible QoE configuration in HandoverCommand and RRCResume message for CONNECTED and INACTIVE mobility.
Proposal 7: If RAN visible configuration is generated by the OAM (Option1), the configuration will be transmitted to target NG-RAN along with the QoE configuration. 
Proposal 8: If the RAN visible configuration is generated by the RAN locally (Option2), the target NG-RAN can include the target NG-RAN visible QoE configuration in HandoverCommand and RRCResume message for CONNECTED and INACTIVE mobility

The measConfigAppLayer configuration is included in the RRC reconfiguration message, and it can be used in the handover procedure, and can be included in the HandoverCommand message, in RRC resume message, it also need to include the measConfigAppLayer configuration. And the RAN visible configuration can be included in the measConfigAppLayer in RRC reconfiguration and RRC resume message.
Proposal 9: The measConfigAppLayer should be included in the RRC resume message, and it need to be checked by RAN2.

Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: RAN visible QoE should be configured along with the legacy QoE configuration, separate period and trigger condition is not needed.
Proposal 2: RAN visible QoE should be configure and report per-service type, and multiple RAN visible QoE configurations are supported.
Proposal 3: RAN visible QoE configuration can be generated by OAM, and it should be configured outside the container (Option1), or RAN visible QoE configuration can be generated by RAN locally (Option2).
Proposal 4: If use Option1 which is the OAM generate the RAN visible QoE, the RAN can request the RAN visible metrics to OAM, and the OAM can define the RAN visible configuration considering the RAN suggestion.
Proposal 5: RAN visible QoE report should be visible by RAN, it should be reported outside the container, and it can be used for RAN optimization. 
Proposal 6: The OAM or RAN can use 1 bit indication (Option1) or bitmap (Option2) to request the QoE metrics defined for each service type. 
Proposal 7: If RAN visible configuration is generated by the OAM (Option1), the configuration will be transmitted to target NG-RAN along with the QoE configuration. 
Proposal 8: If the RAN visible configuration is generated by the RAN locally (Option2), the target NG-RAN can include the target NG-RAN visible QoE configuration in HandoverCommand and RRCResume message for CONNECTED and INACTIVE mobility
Proposal 9: The measConfigAppLayer should be included in the RRC resume message, and it need to be checked by RAN2.
[bookmark: _GoBack]

2

