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Introduction
At the RAN3#113-e meeting, the following was agreed:
Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: at least HANDOVER REQUEST.
Signalling based QoE can override an existing management based QoE configuration.
Request RAN2 to include pause status information for reporting in RRC container (Source to Target Transparent Container).
This paper discusses the way forward with respect to the above agreements and the remaining issues related to NGAP and XnAP aspects of mobility support for QoE management. A corresponding CR for TS 38.423 is presented in R3-214729.
[bookmark: _Ref71048724]Discussion
In the following, we discuss the remaining open issues related to mobility support for NR QoE management.
[bookmark: _Ref84836332]The information exchanged over Xn and NG at mobility
In the context of mobility, it is essential to make the target RAN node aware of whether the QoE measurements need to continue (when they have been started) and ensure that target node can relay the QoE reports to the MCE. This can be realized by transferring some QoE-related information elements between the source and the target, both in case of Xn Handover and NG Handover.
To realize the transfer of QoE-related information elements between source and target, RAN3 has agreed the following:
Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: at least HANDOVER REQUEST.
In our view, the above agreement requires at least 3 modifications/additions:
· NGAP HANDOVER REQUIRED message needs to be included:
· This is analysed in our related paper R3-214726.
· The XnAP RETRIEVE UE CONTEXT RESPONSE needs to be included into the agreement, to support the case of UE context retrieval during resume at another node.
· The wording “signalling based QoE measurement configuration” needs to be changed to “information about QoE measurement configuration”:
· Given that RAN nodes cannot read the XML file containing the QoE measurement configuration, it is unclear why this XML file should be transferred at handover. Hence, what is passed is rather the information about the QoE measurement configuration, rather than the configuration container itself. This IE is only needed at the time of QoE configuration. This also means that in the QoE BL CR for TS 38.413 (R3-214380), the presence of the Container for application layer measurement configuration IE needs to be changed from mandatory to optional. 
· The removal of the word “signalling based” from the agreement is justified by the fact that certain information related to an m-based configuration needs to be passed to the AMF/target node in NG/Xn handover, as well.
Proposal 1: In the QoE BL CR for TS 38.413, the presence of the Container for application layer measurement configuration IE in the UE Application layer measurement configuration IE is optional.
Proposal 2: RAN3 to modify the following RAN3#113-e agreement: 
“Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: at least HANDOVER REQUEST.” 
to: 
“Include the information about QoE measurement configuration in XnAP RETRIEVE UE CONTEXT RESPONSE message and in handover preparation messages i.e., in XnAP: HANDOVER REQUEST, NGAP: HANDOVER REQUEST, HANDOVER REQUIRED”.
Regarding the design of signalling used to convey the QoE-related information, we prefer a common design for s-based QoE and m-based QoE, with some IEs optionally present, depending on QoE configuration type. 
To support mobility for QoE in NR for a given service type, we propose to transfer from source to the target the following information, per QoE measurement configuration:
· Service type.
· QoE Measurement Type. Needed for both s-based QoE and m-based QoE mobility, since it may not be possible to implicitly inferrable. 
· Measurement Configuration Application Layer ID and QoE Reference. These IEs are needed for both s-based QoE and m-based QoE mobility. They can be used by the target to identify a QoE configuration by using the mapping between the Measurement Configuration Application Layer ID and the QoE Reference. 
· QoE Measurement Status. This IE is needed for both s-based QoE and m-based QoE mobility. It is used to transfer the indication of whether a session for a given service type is ongoing or not. Note that the AMF is not aware of this information.
· MCE IP Address. This is needed for both s-based QoE and m-based QoE mobility. The reason to include this IE is to enable a target node supporting QoE but being outside the area scope to forward the potentially received QoE reports to the MCE.
· MDT Alignment Information. This IE allows the target to identify the MDT session with which the alignment is required. The content of this IE depends on the measurement type (s- or m-based), as explained and proposed in our paper on QoE-MDT alignment (R3-214732). For the m-based case, this IE is necessary when the target is outside the QoE area scope. For s-based, the IE is necessary regardless of whether the target is within the area scope.
· Area Scope. This IE is needed for s-based QoE, for the case of Xn Handover and Retrieve UE Context procedures, since the AMF is not involved in these procedures.
· Slice List.  This IE is needed for s-based QoE, for the case of Xn Handover and Retrieve UE Context procedures since the AMF is not involved in these procedures.
· The List of Available RVQoE Metrics. As explained in R3-214731, for Xn-based handover for s-based QoE, the RAN node receives the list of available RVQoE metrics from the OAM and passes it to the target.
Proposal 3: Extend the XnAP HANDOVER REQUEST, XnAP RETRIEVE UE CONTEXT RESPONSE, NGAP HANDOVER REQUIRED and NGAP HANDOVER REQUEST messages, by adding, for each QoE Reference:
· Service type.
· QoE Measurement type.
· QoE Measurement Status (for both s-based QoE and m-based QoE).
· Measurement Configuration Application Layer ID (for both s-based QoE and m-based QoE).
· QoE Reference (for both s-based QoE and m-based QoE).
· MCE IP Address (for both s-based QoE and m-based QoE).
· MDT Alignment Information (for both s-based QoE and m-based QoE).
· Area Scope (for s-based QoE).
· Slice List (for s-based QoE).
· The List of Available RVQoE Metrics (for s-based QoE).
Mobility outside Area Scope and towards a node not supporting QoE
As per the SA4 requirements, and both for s-based QoE and m-based QoE, once the QoE measurements are started, they should continue until session end, regardless of whether a UE always remains inside the area scope, moves totally outside the area scope, or goes in and out of the area scope. An exception to this rule is that the target does not support QoE, in which case the target can release the QoE configuration. 
Observation 1: According to the SA4 requirements, for both s-based QoE and m-based QoE, the QoE measurements should continue until session end. An exception to this rule is mobility to a target not supporting QoE, where the target can release QoE configuration.
Proposal 4: In case of mobility to a target node not supporting QoE, the target node can release the QoE configuration.
Proposal 5: An ongoing QoE measurement should continue even if the UE moves out of the area scope. The configurations pertaining to QoE measurement(s) not started yet should be released if the UE moves out of the area scope.
Coexistence of s-based and m-based configurations
One remaining issue is mutual overwriting between QoE configurations. RAN3 agreed earlier that an m-based configuration cannot overwrite an existing s-based one. Nevertheless, our understanding of SA5 specifications is that nothing prevents the coexistence of an m- and an s-based configuration pertaining to the same service type at a UE.
Proposal 6: RAN3 to confirm that the coexistence of an s- and an m-based configuration pertaining to the same application session, at the same UE is possible. 
Based on the discussion in previous sections, we propose that the CR capturing the above proposals is agreed.
Proposal 7: Agree the CR for TS 38.423 in R3-214729. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this paper we observe the following:
Observation 1: According to the SA4 requirements, for both s-based QoE and m-based QoE, the QoE measurements should continue until session end. An exception to this rule is mobility to a target not supporting QoE, where the target can release QoE configuration.
The following is proposed:
Proposal 1: In the QoE BL CR for TS 38.413, the presence of the Container for application layer measurement configuration IE in the UE Application layer measurement configuration IE is optional.
Proposal 2: RAN3 to modify the following RAN3#113-e agreement: 
“Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: at least HANDOVER REQUEST.” 
to: 
“Include the information about QoE measurement configuration in XnAP RETRIEVE UE CONTEXT RESPONSE message and in handover preparation messages i.e., in XnAP: HANDOVER REQUEST, NGAP: HANDOVER REQUEST, HANDOVER REQUIRED”.
Proposal 3: Extend the XnAP HANDOVER REQUEST, XnAP RETRIEVE UE CONTEXT RESPONSE, NGAP HANDOVER REQUIRED and NGAP HANDOVER REQUEST messages, by adding, for each QoE Reference:
· Service type.
· QoE Measurement type.
· QoE Measurement Status (for both s-based QoE and m-based QoE).
· Measurement Configuration Application Layer ID (for both s-based QoE and m-based QoE).
· QoE Reference (for both s-based QoE and m-based QoE).
· MCE IP Address (for both s-based QoE and m-based QoE).
· MDT Alignment Information (for both s-based QoE and m-based QoE).
· Area Scope (for s-based QoE).
· Slice List (for s-based QoE).
· The List of Available RVQoE Metrics (for s-based QoE).
Proposal 4: In case of mobility to a target node not supporting QoE, the target node can release the QoE configuration.
Proposal 5: An ongoing QoE measurement should continue even if the UE moves out of the area scope. The configurations pertaining to QoE measurement(s) not started yet should be released if the UE moves out of the area scope.
Proposal 6: RAN3 to confirm that the coexistence of an s- and an m-based configuration pertaining to the same application session, at the same UE is possible. 
Proposal 7: Agree the CR for TS 38.423 in R3-214729. 
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