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1. Introduction 
The support for QoE measurement collection and reporting in intra-system intra-RAT mobility scenario for signaling based QoE was included in the QoE WI [1] as shown below:
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

In this paper, we discuss the details further based on the agreements in R3#112e and initial study captured in the TR [2].
1. Discussion
1. Signaling based QoE configuration in HANDOVER REQUIRED
The following was agreed in R3#112e:

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 

In this section, we discuss further on whether to include signaling based QoE configuration in NGAP HANDOVER REQUIRED message.
The following clause from TS 32.422, clause 4.1.2.16 was mentioned in the last meeting (R3#112e) and highlighted that the 5GC Trace Start procedure has to be “reinitiated” from the 5GC post N2 handover with AMF relocation.
If the subscriber or equipment which is traced makes a handover to a target NG-RAN node using the NG interface, it is the AMF's responsibility to propagate the trace control and configuration parameters to the target NG-RAN node.
If the tracing shall continue also after the relocation has been performed, the 5GC Trace Start procedure shall be re-initiated from the 5GC towards the future NG-RAN node after the Relocation Resource Allocation procedure has been executed successfully.
It was not clear what “reinitiating” the trace procedure meant i.e., whether the existing trace session is deactivated and then new trace session is initiated or simply if the trace session “continues” post receiving the source configuration.
It can be further seen from section 4.10 of TS 32.22 that:
4.10	Handling of MDT trace sessions at handover for immediate MDT in NG-RAN
For signalling based MDT configuration, when a UE that has been configured with MDT hands over to another gNB (i.e., in connected mode) and the Signalling Based MDT PLMN List conditions mentioned above are satisfied:
-   with an Xn handover for the case of intra-RAT: the MDT configuration shall be passed to the gNB in the Xn handover request for continuity of MDT data collection. The new gNB shall stop the MDT collection if the new conditions are not within the criteria for MDT data collection. 
-    with an Xn handover for the case of inter-RAT: the MDT configuraiton shall be passed to the eNB or gNB in the Xn handover request for continuity of MDT data collection.
-   with an N2 handover and with no AMF relocation: with N2 handover the AMF shall ensure the MDT configuration is sent to the new gNB. 
-   with an N2 handover and with AMF relocation: MDT configuration shall be passed on to the new AMF on AMF relocation. During inter-AMF handover, the AMF shall propagate the MDT configuration parameters to the target AMF within an N14- Forward Relocation Request message as part of inter-AMF handover procedures. The new AMF shall save the information as part of the UE context and forward the MDT configuration to the new gNB.
Observation 1: Trace/MDT configuration is propagated during all handovers (either intra-gNB, inter-gNB or inter-AMF HO) as long as PLMN check conditions are satisfied.
Observation 2: Re-initiating trace procedure post N2 handover with AMF relocation simply means that a new trace session is initiated by the target AMF (post receiving trace parameters from source AMF) and the old trace session at source AMF is deactivated. This doesn’t mean trace session continuity is lost.
Based on the clarification from Observation 1 and 2, the table below discusses two options on whether to include signaling based QoE configuration in NGAP HANDOVER REQUIRED message.
	Option 1
	Option 2

	No additional signalling impacts (Like the LTE/NR trace and MDT configuration and LTE QoE configuration in handover, the AMF can send the QoE configuration in NGAP HANDOVER REQUEST to the target node and no need to include QoE configuration in NGAP HANDOVER REQUIRED message)

	NGAP Signaling impacts (The source node needs to transfer the signaling based QoE configuration to the target node in NGAP HANDOVER REQUIRED message e.g., by introducing Trace Activation IE)

	QoE measurement continuity can be ensured (via propagation by source AMF to target NG-RAN)
	QoE measurement continuity can be ensured (via propagation by source NG-RAN via AMF to target NG-RAN)




Moreover, there were concerns raised last meeting that Pause status and potentially RVQOE configuration (that are transparent to AMF) might get lost with Option 1. But it is to be noted that all AS context (including pause status and RVQOE configuration) should be sent via Source to Target Container in NGAP HANDOVER REQUEST message irrespective of whether QoE configuration is sent or not.
Observation 3: Pause status and RVQOE configuration are transparent to AMF and are propagated in the Source to Target container during N2 based handover irrespective of whether QoE configuration is propagated in NGAP HANDOVER REQUEST.
Proposal 1: Signaling based QoE configuration need not be transferred from the source NG-RAN node to AMF in NGAP HANDOVER REQUIRED message as the source AMF is responsible to propagate QoE measurement configuration. FFS whether and how pause status and RVQOE configuration is propagated in case of N2 based handovers.
1. Non-supporting target node
The following was agreed in R3#112e:
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. 

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.

Upon reception of a non-supporting QoE configuration, whether the target node should release or pause or send full config is FFS.
4.10	Handling of MDT trace sessions at handover for immediate MDT in NG-RAN
In case of signalling based trace activation , the gNB shall propagate the Trace Session parameters together with the MDT specific parameters to the target cell regardless of whether the source or target cell is part of the configured area scope in case of an Intra-PLMN handover over Xn or N2. 
[bookmark: _Toc516654938][bookmark: _Toc28278129][bookmark: _Toc36134404][bookmark: _Toc44686889][bookmark: _Toc51928659][bookmark: _Toc51929228][bookmark: _Toc68510722]For NG-RAN, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
Observation 4: Signaling based MDT configuration is propagated from source to target NG-RAN node irrespective of whether the target cell is part of the configured area scope or whether the target node supports the source node’s MDT configuration
5.10.2	Area Scope
The Area Scope optional parameter defines the area in terms or Cells or Tracking Area/Routing Area/Location Area where the MDT data collection shall take place. 
The Area Scope parameter in LTE and NR is either 
-	list of Cells, identified by E-UTRAN-CGI or NG-RAN CGI. Maximum 32 CGI can be defined.
Observation 5: The area scope in QoE measurement configuration can contain a combination of QoE supporting Rel-17 gNBs and QoE non-supporting Rel-16 gNBs or a combination of LTE and NR cells
Proposal 2: Signaling based QoE configuration is propagated from source to target NG-RAN node irrespective of whether the target cell is part of the configured area scope or whether the target node supports the source node’s QoE configuration
Upon handover to a cell outside the configured area scope (or handover to a node not supporting the source node’s QoE configuration), the target node behaviour can be any of the following options:
· The target node may use "Full Config” so that UE's QoE configuration from source cell is deleted 
· [bookmark: _Hlk78843034]The target node may implicitly release SRB4 (via absence of SRB4 in target node’s configuration). Upon which, the source node can either
· Pause QoE reporting and resume it only when UE moves to a QoE supporting node (similar mechanism as overload handling), or,
· Deactivate/release the QoE configured to the UE
Proposal 3: Whether the target node may use “Full Config” or whether the source node can deactivate/release the QoE configured to the UE upon handover to a cell outside the configured area scope (or handover to a node not supporting the source node’s QoE configuration) by target node, depends on SA4’s reply LS for ongoing QMC session continuity.
If SA4 reply LS to R3-21xxxx mentions that QoE configuration can’t be released in the middle of an application session, then we need some mechanism to ensure QMC session continuity upon handover to a cell outside the configured area scope (or handover to a node not supporting the source node’s QoE configuration). A pause/resume mechanism (similar mechanism as overload handling) can be reused by the source node.
Proposal 4: Upon handover to a cell outside the configured area scope (or handover to a node not supporting the source node’s QoE configuration), the target node may implicitly release SRB4 (via absence of SRB4 in target node’s configuration). Upon which the source node can pause QoE reporting and resume it only when UE moves to a QoE supporting node.
Proposal 5: Target node should store the QoE configuration received from source node irrespective of whether the target cell is part of the configured area scope or whether the target node supports the source node’s QoE configuration and forward it to a subsequent node during future handovers/resume
1. Overriding QoE configurations
The following was agreed in R3#112e:
Management based QoE should not override an existing signaling based QoE configuration. 
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

Since signaling based QoE is intended for a single UE and management based QoE is intended for a group of UEs, signaling based QoE takes precedence over management based QoE. Overriding same type of QoE configurations should be possible while s-based QoE can also override a m-based QoE.

Proposal 6: A signaling based QoE configuration can override another management based QoE configuration
Proposal 7: A management based QoE configuration can override another management based QoE configuration
Proposal 8: A signaling based QoE configuration can override another signaling based QoE configuration
1. Pause status propagation during mobility
The NG-RAN node may initiate the procedure to pause/resume some QoE measurement reporting by sending a list of QoE reference ID with explicit pause/resume indication to UE (exact details pending RAN2 discussion). 
Since each NG-RAN has full autonomy w.r.t handling of pause/resume at overload, the pause status needs to be signalled to the target node during mobility. 
For example. if the QoE reporting is paused in the source node because of overload, the pause status should be transmitted to the target node as part of QoE configuration transfer during mobility. If the target node has no overload situation, the target node can resume the QoE reporting.
Observation 6: Whether the QoE configuration(s) are paused in the source node due to overload needs to be signalled to the target node during mobility so that target node can take appropriate action (pause/resume) based on its overload status.
Proposal 9: Introduce a “Pause status” IE within the UE Application layer measurement configuration. FFS whether this IE is per QoE Reference or a single pause indication for all QoE Reference (pending RAN2 discussion)
Proposal 10: “Pause status” IE is propagated to the target node as part of QoE configuration transfer during Xn and NG handovers and retrieve UE context procedure.
1. Conclusion
Observation 1: Trace/MDT configuration is propagated during all handovers (either intra-gNB, inter-gNB or inter-AMF HO) as long as PLMN check conditions are satisfied.
Observation 2: Re-initiating trace procedure post N2 handover with AMF relocation simply means that a new trace session is initiated by the target AMF (post receiving trace parameters from source AMF) and the old trace session at source AMF is deactivated. This doesn’t mean trace session continuity is lost.
Observation 3: Pause status and RVQOE configuration are transparent to AMF and are propagated in the Source to Target Container during N2 based handover irrespective of whether QoE configuration is propagated in NGAP HANDOVER REQUEST.
Proposal 1: Signaling based QoE configuration need not be transferred from the source NG-RAN node to AMF in NGAP HANDOVER REQUIRED message as the source AMF is responsible to propagate QoE measurement configuration. FFS whether and how pause status and RVQOE configuration is propagated in case of N2 handovers.
Observation 4: Signaling based MDT configuration is propagated from source to target NG-RAN node irrespective of whether the target cell is part of the configured area scope or whether the target node supports the source node’s MDT configuration
Observation 5: The area scope in QoE measurement configuration can contain a combination of QoE supporting Rel-17 gNBs and QoE non-supporting Rel-16 gNBs or a combination of LTE and NR cells
Proposal 2: Signaling based QoE configuration is propagated from source to target NG-RAN node irrespective of whether the target cell is part of the configured area scope or whether the target node supports the source node’s QoE configuration
Proposal 3: Whether the target node may use “Full Config” or whether the source node can deactivate/release the QoE configured to the UE upon handover to a cell outside the configured area scope (or handover to a node not supporting the source node’s QoE configuration) depends on SA4’s reply LS for ongoing QMC session continuity.
Proposal 4: Upon handover to a cell outside the configured area scope (or handover to a node not supporting the source node’s QoE configuration), the target node may implicitly release SRB4 (via absence of SRB4 in target node’s configuration). Upon which the source node can pause QoE reporting and resume it only when UE moves to a QoE supporting node.
Proposal 5: Target node should store the QoE configuration received from source node irrespective of whether the target cell is part of the configured area scope or whether the target node supports the source node’s QoE configuration and forward it to a subsequent node during future handovers/resume
Proposal 6: A signaling based QoE configuration can override another management based QoE configuration
Proposal 7: A management based QoE configuration can override another management based QoE configuration
Proposal 8: A signaling based QoE configuration can override another signaling based QoE configuration
Observation 6: Whether the QoE configuration(s) are paused in the source node due to overload needs to be signalled to the target node during mobility so that target node can take appropriate action (pause/resume) based on its overload status.
Proposal 9: Introduce a “Pause status” IE within the UE Application layer measurement configuration. FFS whether this IE is per QoE Reference or a single pause indication for all QoE Reference (pending RAN2 discussion)
Proposal 10: “Pause status” IE is propagated to the target node as part of QoE configuration transfer during Xn and NG handovers and retrieve UE context procedure.
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