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Introduction
At the RAN3#112-e meeting, the following was agreed:
Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: HANDOVER REQUEST. FFS on NGAP HANDOVER REQUIRED 
Signaling based QoE measurement configuration is stored in NG-RAN when UE enters RRC_INACTIVE and is propagated to new serving NG-RAN using Retrieve UE context procedure when UE resumes RRC connection in another NG-RAN i.e. include signaling based QoE configuration in RETRIEVE UE CONTEXT RESPONSE in XnAP.
Include multiple sets of signaling-based QoE measurements configuration in Xn/NG: HANDOVER REQUEST and Xn: RETRIEVE UE CONTEXT RESPONSE. FFS on NGAP HANDOVER REQUIRED 
Management based QoE should not override an existing signaling based QoE configuration. 
Option 1 is agreed by RAN3 on area handling for QoE i.e. the network is responsible for keeping track of whether the UE is inside or outside the area and the network configures/releases configuration accordingly. Send LS to RAN2 and SA4 informing RAN3 agreements.
Upon the reception of QoE configuration on a non-supporting node, the target node should not set up any QoE session with MCE and should not initiate any QoE measurement collection. 
Liaise SA4 to check if QoE requirement for ongoing session continuity is also applicable for NR QMC and in case QoE configuration release is received during an ongoing session.
Meanwhile, the following issues are to be discussed further:
Whether a management based QoE configuration can be released before handover or if it must be propagated to target node to fulfil SA4 requirement on QoE measurement continuity; pending SA5 reply LS on support for management-based QoE and SA4 reply LS on ongoing session continuity requirement.
Whether a QoE Measurement Type indicator is included in QoE configuration and signaled to target node during Handover preparation and Retrieve UE Context Procedures
Whether a management based QoE configuration can override another management based QoE configuration and whether a signaling based QoE configuration can override another signaling based QoE configuration.
Upon reception of a non-supporting QoE configuration, whether the target node should discard the non-supporting QoE configuration or store it in order forward it to a subsequent node during future handovers/resume.
This paper discusses the way forward with respect to the above issues and agreements. A corresponding CR for TS 38.423 is presented in R3-213316.

[bookmark: _Ref71048724]Discussion
In the following, we discuss the remaining open issues related to mobility support for QoE measurement collection.
General principles of QoE mobility
We think that a solution for QoE mobility should consider the following aspects, applicable to both signalling-based QoE and management-based QoE:  
1) Option 1 is agreed by RAN3 on area handling for QoE i.e. the network is responsible for keeping track of whether the UE is inside or outside the area and the network configures/releases configuration accordingly.
2) Management based QoE should not override an existing signaling based QoE configuration. 
3) A RAN node supporting QoE and not included in the area scope can still receive QoE reports from UE if SRB4 is set up. 
4) QoE measurements start only when application session starts. A consequence of this is that QoE measurements may be ongoing or not before mobility (UE connected to source node)
5) QoE reporting can be paused (before and/or after mobility) while QoE measurements are ongoing (see also R3-213317 – QoE configuration and reporting).
6) The SA4 requirement states that “the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area”. In our understanding this requirement cannot be fulfilled in the following scenario:
· A UE with ongoing QoE measurements moves to a target node that does not support QoE (e.g., the target is a Rel-16 node). In this case, we expect the target node to prepare an RRC Reconfiguration message to be sent to the UE containing a full-Config. Existing QoE configurations will be released, and ongoing QoE measurements (if any) will be lost.
Note: for a UE configured for QoE measurements, if the UE moves to a target node not supporting QoE before QoE measurements are started, QoE configuration will be released but no QoE measurements will be lost. 
Proposal 1: In case of mobility to a node not supporting QoE, and for both signalling-based QoE and management-based QoE, the QoE configuration at the UE is released.
QoE configuration type and QoE measurement status
Upon mobility (Xn or NG), the source RAN node should send to the target RAN node indications specifying whether signaling-based or management-based QoE is configured for a service type, and if corresponding QoE measurements are ongoing for the service type. The reason is that this information can be used by a target RAN node supporting QoE:
- To check whether an alternative QoE configuration can be applied to the same UE for the same service type or not: if signalling-based QoE for a service type is configured for the UE, target RAN node cannot apply a management-based QoE configuration to the UE for the same service type.
- To fulfil SA4 requirements: if management-based QoE for a service type is configured for the UE, and QoE measurements are ongoing, QoE measurements should continue until session end.
- To set up SRB4 for the UE in order to receive QoE reports, if necessary (e.g., in case session ends in target node).
Proposal 2: At mobility, for both signalling-based QoE and management-based QoE, add to the: 
1) XnAP HANDOVER REQUEST; 2) NGAP HANDOVER REQUIRED; 3) NGAP HANDOVER REQUEST messages the following: 

· a QoE measurements Type IE indicating if s-based QoE or m-based QoE is configured for a service type, 
· a QoE measurements Status IE indicating whether corresponding QoE measurements are ongoing.
The same indication can also be used in case of Resume:
Proposal 3: In resume scenario and for both signalling-based QoE and management-based QoE, add to the XnAP RETRIEVE UE CONTEXT RESPONSE message:
· a QoE measurements Type IE indicating if s-based QoE or m-based QoE is configured for a service type, 
· a QoE measurements Status IE indicating whether corresponding QoE measurements are ongoing.
QoE configuration transfer
For mobility in case of signaling-based QoE, the complete QoE configuration of the UE should be sent from source RAN node to target RAN node. If the target RAN node does not support QoE, the QoE configuration will be released (target RAN sends a full-Config to the UE in the Handover Command). If the target RAN node supports QoE, but the node is not included in the area scope, it can still read QoE configuration, set up SRB4 and receive QoE reports. As long as the UE moves within a geographical area covered by RAN nodes supporting QoE, it will be possible to continue QoE measurements and fulfil SA4 requirements. 
For Xn-based handover, where Trace Activation IE is present within the HANDOVER REQUEST, we can extend the Trace Activation IE with a new QoE Measurement Configuration IE. 
For NG-based handover, where Trace Activation IE is present in the HANDOVER REQUEST (from the AMF to the target NG-RAN node), but not in the HANDOVER REQUIRED (from the source NG-RAN node to the AMF), we propose to:
1) add a QoE Measurement Configuration IE within the HANDOVER REQUEST message.
2) add a QoE Measurement Configuration IE within the HANDOVER REQUIRED message.
Proposal 4: At mobility for signalling-based QoE, add a QoE measurement Configuration IE in the following messages: 1) XnAP HANDOVER REQUEST, 2) NGAP HANDOVER REQUEST, 3) NGAP HANDOVER REQUIRED.
For mobility of UEs configured for management-based QoE towards a RAN node supporting QoE, we propose:
· To not transfer application layer container from source RAN node to target RAN node.
· The source node sends to the target node (at least) the MCE address, enabling the target node to forward QoE reports it may receive from UE to the collection center. This is to account for the case of a target node not included in the area scope (i.e., it did not receive any QoE configuration settings). 
Proposal 5: At mobility for management-based QoE, add MCE address to following messages: 1) XnAP HANDOVER REQUEST, 2) NGAP HANDOVER REQUEST, 3) NGAP HANDOVER REQUIRED.
In case of Resume of a UE configured with signalling-based QoE, continuation of QoE measurements after resume can be enabled by adding the QoE configuration for the UE in the XnAP RETRIEVE UE CONTEXT RESPONSE message. The same mechanism as described for the handover case can be used, i.e. inclusion of QoE-specific IE as part of Trace Activation IE.  
Proposal 6: In case of resume of signalling-based QoE, include a QoE measurement configuration IE in XnAP RETRIEVE UE CONTEXT RESPONSE message.
In case of Resume of a UE configured with management-based QoE, a situation similar to the mobility case will occur.
Proposal 7: In case of resume for management-based QoE, include the MCE address in XnAP RETRIEVE UE CONTEXT RESPONSE message.
In R3-213316 we have provided a CR for TS 38.423, capturing the conclusions of the discussion above.
Proposal 8: Agree the CR for TS 38.423 in R3-213316. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in this paper, the following is proposed:
Proposal 1: In case of mobility to a node not supporting QoE, and for both signalling-based QoE and management-based QoE, the QoE configuration at the UE is released.
Proposal 2: At mobility, for both signalling-based QoE and management-based QoE, add to the: 
1) XnAP HANDOVER REQUEST; 2) NGAP HANDOVER REQUIRED; 3) NGAP HANDOVER REQUEST messages the following: 
· a QoE measurements Type IE indicating if s-based QoE or m-based QoE is configured for a service type, 
· a QoE measurements Status IE indicating whether corresponding QoE measurements are ongoing.
Proposal 3: In resume scenario and for both signalling-based QoE and management-based QoE, add to the XnAP RETRIEVE UE CONTEXT RESPONSE message:
· a QoE measurements Type IE indicating if s-based QoE or m-based QoE is configured for a service type, 
· a QoE measurements Status IE indicating whether corresponding QoE measurements are ongoing.
Proposal 4: At mobility for signalling-based QoE, add a QoE measurement Configuration IE in the following messages: 1) XnAP HANDOVER REQUEST, 2) NGAP HANDOVER REQUEST, 3) NGAP HANDOVER REQUIRED.
Proposal 5: At mobility for management-based QoE, add MCE address to following messages: 1) XnAP HANDOVER REQUEST, 2) NGAP HANDOVER REQUEST, 3) NGAP HANDOVER REQUIRED.
Proposal 6: In case of resume of signalling-based QoE, include a QoE measurement configuration IE in XnAP RETRIEVE UE CONTEXT RESPONSE message.
Proposal 7: In case of resume for management-based QoE, include the MCE address in XnAP RETRIEVE UE CONTEXT RESPONSE message.
Proposal 8: Agree the CR for TS 38.423 in R3-213316. 
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