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1. Introduction
In the last meeting, RAN3 has discussed the CPAC and has the following agreements and open issues.
Support mobility for QoE measurements in CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE. 
QoE measurement configuration for a UE is exchanged between network nodes to support keeping the QoE measurement configuration in INACTIVE state mobility.
Discuss the potential solutions fulfilling SA4 requirement that a QoE measurement for an ongoing session shall not be interrupted, even if the UE moves across area boundaries during the session (out of the area or intermittently in and out of the area).
Discuss whether, and under which conditions, the target node may decide the subsequent handling of management-based QoE configuration. 
Discuss whether inter-RAT and/or inter-system mobility for QoE measurements should be supported.
All of the above applies at least to signaling-based activation; management-based activation to be further checked
For management-based activation:
1: whether QoE measurement configuration should be exchanged between src and tgt at mobility?
2: behavior of target: should it follow the configuration given by source, or is it allowed to change it?
 To be continued...
In this contribution, we discuss the open issues.
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2.1 Management based QoE measurement configuration during handover
In LTE and NR, the QoE measurement is activated by Trace Function from the MDT framework. For the signalling based immediate MDT in both LTE and NR, the source RAN forwards the MDT configuration to the target RAN in the handover request message. For the management based immediate MDT, the source RAN does not need to forward the MDT configuration to the target RAN. The target RAN configures the management based immediate MDT according to the MDT configuration received from OAM. 
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5.1.2.3	MDT context handling during handover
The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.
In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:
-	The MDT configuration configured by management based trace function will not propagate during handover.
-	For LTE, 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.
-	For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.
-	For NR, 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. [FFS]
NOTE:	In the case of SRNS relocation, MDT may be reactivated by the Core Network following a successful relocation.



In LTE, the source eNB only explicitly forwards the signalling based QoE configuration to the target eNB via the X2 interface. The source eNB also transfers the RRC configuration information as a container to the target eNB for the target eNB to determine the need to change the RRC configuration during the handover preparation phase. The RRC configuration information includes the QoE measurement configuration that has been sent to the UE. For the management based QoE measurement, considering a fact that the target may also have received management based QoE measurement from OAM, then it is up to target to decide whether to continue the original one or configure a new one based on its local configuration. For example, the target eNB can compare whether the QoE measurement configuration in the UE is same to the QoE measurement configuration received from the OAM. If they are different, the target eNB can release the QoE measurement of the source eNB and configure the new QoE configuration. If they are the same, the target eNB can continue the original one. If the target eNB does not receive the configuration from the OAM, it can release the QoE configuration.  
In the last meeting, RAN3 has agreed that the signalling based QoE measurement configuration transfer is supported on the Xn and NG interfaces, and we think the local management based QoE measurement configuration at target side should not override the signalling based QoE measurement configuration received from source side. The transfer of management based QoE measurement configuration is still FFS. In our understanding, the management based QoE measurement targets the UEs in a specified area. The RAN should configure the management based QoE measurement according to the configuration received from the OAM. Therefore like the principle in LTE, the source RAN does not need to forward the management based QoE measurement configuration to the target RAN in the Trace Activation IEs. The target node decides whether to continue/release the original one or configure a new one based on its local configuration and the RRC configuration received from the source node.
Observation 1: In LTE, both the signalling based and management based QoE measurement configuration could be included in the container in the handover request message from the source RAN node to target RAN node.
Observation 2: In LTE, only the signalling based QoE measurement configuration from source RAN node is explicitly forwarded to target RAN node as part of HO preparation info. 
Proposal 1: For signalling based QoE measurement configuration, the local management based QoE measurement configuration received from OAM/CN at target side should not override the signalling based QoE measurement configuration received from source side
Proposal 2: For management based QoE measurement configuration, there is no need to explicitly include it the HO preparation info. 
Proposal 2bis: For management based QoE measurement configuration, the target node decides whether to continue/release the original one if received from the container or configure a new one, based on its local configuration received from CN/OAM. 
2.2 Inter-RAT/Inter-system mobility for QoE measurements
In the last meeting, some companies think the QoE measurement is RAN-agnostic and think the QoE measurement continuity in inter-RAT/inter-system mobility should be supported. 
In LTE, the QoE measurement configuration includes the area scope.  The area scope includes the E-CGI based scope, TAC list based scope, TAI list based scope, and the PLMN list based scope, but inter-RAT/inter-system mobility for QoE measurement is not supported, since all the RRC configuration in source RAT will not be forwarded to target RAT during inter-RAT handover. 
In our understanding, if the continuity is needed, for example, the CN/OAM needs to send the area scope of the signalling based QoE measurement. As we know, the CGI of different RAT/system is different, the length of TAC of different system is different, which means that the source side should understand the area scope of different RAT. Also, RAN3 has agreed to add the slice scope in the QoE measurement configuration. Therefore RAN3 needs to add two area scopes in the QoE measurement configuration if the inter-RAT/Inter-system mobility is supported.
As discussed in the last meeting, the supported service types of QoE measurement between NR and LTE are different. For example, the QoE measurement of VR is only supported in NR. Therefore we think the network needs to release the QoE measurement when the service is not supported in the target RAT/system.
In the inter-RAT/inter-system mobility of R15&R16, the source RAN does not forward the RRC configuration of the source RAN to the target RAN. Therefore the target RAN does not know whether the source RAN has configured the QoE measurement configuration for the UE. RAN needs to discuss how the target RAT/system know the source RAT/system has configured the QoE measurement for the UE.
Observation 3: In LTE, QoE measurement is not supported during inter-RAT handover process.
Proposal 3: For the QoE measurement continuity during inter-RAT/Inter-system mobility, RAN needs to consider the following issues:
· How the area scope is configured to indicate the QoE measurement continuity 
· How QoE measurement continuity and service continuity is handled
· How the target RAT/System know the source RAT/system has configured the QoE measurement for the UE
2.3 The potential solutions fulfilling SA4 requirement
In our understanding, we think we need to clarify the SA4 requirement. The requirement in TS 26.247 is list as following. 
	The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.


Observation 4: The logging and reporting of the QoE measurement of an ongoing session should not be affected by the change of the QoE configuration.  The description in SA4 does not exclude that the network cannot release the QoE measurement of an ongoing session.
In our understanding, the requirement of area scope is that the operators only want to know the QoE measurement results of these specified area. 
Observation 5:  The operators configure the area scope only when they want to know the QoE measurement result of these specified area.
In the last meeting, there are three options on how to deal with the QoE measurement when the UE move out of the area scope:
Option 1: Sending the entire area configuration list to the UE
Option 2: Sending the release command to the UE upon the UE moving outside the area
Option 3: Sending WithinArea indication to the UE upon handover
For option 3, if the withinArea indicates that the target cell is outside the area scope, the UE continues the QoE measurement of the ongoing sessions but does not start any new measurement. Otherwise the UE continues all the QoE measurement. Firstly we think it increases the signalling overhead because the network needs to send the withinArea in each handover. Secondly the UE will continue the measurement when the UE is outside the area scope. We think it violates the objective of the operators. The servers or operators still need to filter these reported results. Thirdly, it needs more TA command interaction between the AS and application layer. 
The purpose of option 1 and option 3 are the same. The only difference is that the option 1 does not need to inform the UE in each handover. We think it is better than the option 3. But we think it also violates the objective of the operators.
For option 2, it coincides with the objective of the operators. In our understanding, the scenario that option 1 and option 3 try to solve is that the UE moves continuously in and out of the area. In our understanding, the operators will configure the continuous coverage in the area scope for the UE to measure. Therefore the scenarios in option 1 and option 3 are the rare case. Even if there are some UEs move out of the area, the operators can know the QoE of the network based on the reporting of other UEs. Therefore we think RAN can release the QoE measurement upon the UE moving outside the area.
Proposal 4: Sending the release command to the UE upon the UE’s moving outside the area 
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation 1: In LTE, both the signalling based and management based QoE measurement configuration could be included in the container in the handover request message from the source RAN node to target RAN node.
Observation 2: In LTE, only the signalling based QoE measurement configuration from source RAN node is explicitly forwarded to target RAN node as part of HO preparation info. 
Observation 3: In LTE, QoE measurement is not supported during inter-RAT handover process.
Observation 4: The logging and reporting of the QoE measurement of an ongoing session should not be affected by the change of the QoE configuration.  The description in SA4 does not exclude that the network cannot release the QoE measurement of an ongoing session.
Observation 5: The operators configure the area scope only when they want to know the QoE measurement result of these specified area.
Proposal 1: For signalling based QoE measurement configuration, the local management based QoE measurement configuration received from OAM/CN at target side should not override the signalling based QoE measurement configuration received from source side
Proposal 2: For management based QoE measurement configuration, there is no need to explicitly include it the HO preparation info. 
Proposal 2bis: For management based QoE measurement configuration, the target node decides whether to continue/release the original one if received from the container or, configure a new one based on its local configuration received from CN/OAM. 
Proposal 3: For the QoE measurement continuity during inter-RAT/Inter-system mobility, RAN needs to consider the following issues:
· How the area scope is configured to indicate the QoE measurement continuity 
· How QoE measurement continuity and service continuity is handled
· How the target RAT/System know the source RAT/system has configured the QoE measurement for the UE
Proposal 4: Sending the release command to the UE upon the UE’s moving outside the configured area for QoE measurement.
5. Annex: TP
[bookmark: _Toc56437927]6.6 	Support for Mobility 
Seamless mobility is a key functionality in NR and its impacts should be measurable at the application layer. To enable measuring the impact of the mobility on the application and users’ QoE, it is required to support QoE measurements in mobility scenarios at least for signalling based QoE. 
Editor's NOTE: Management-based activation to be further checked.
In LTE, to support the QoE measurement in mobility scenarios, the QoE configuration is forwarded from the source eNB to the target eNB as part of Trace Activation IE over X2 interface. The same IE is sent over S1 interfaces for mobility scenarios when the X2 interface is not established between the source and target. 
In NR, to support mobility for QoE measurements in CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE. To support keeping QoE measurement configuration in INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context.
During handover process, for signalling based QoE measurement configuration, the local management based QoE measurement configuration received from OAM/CN at target side should not override the signalling based QoE measurement configuration received from source side; for management based QoE measurement configuration, the target node decides whether to continue/release the original one if received from source node or, to configure a new one based on its local configuration received from CN/OAM.
For QoE measurements during inter-RAT and/or inter-system mobility process, if continuity is to be supported, some issues need to be considered, including how the area scope is configured to cover inter-RAT/inter-system, how service continuity is dealt together with QoE measurements, how the target RAT/System know if the source side has configured the QoE measurement for the concerned UE.
In addition, the SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration only when a session starts. This means that the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area. The SA4 requirements are RAT-independent and shall therefore be applied to the mobility solution for QoE measurement in NR, as well. If the RAN node detects UE’s moving outside of the configured area for QoE measurement, it should release the QoE measurement configuration for the concerned UE.
Editor's NOTE: the solutions enabling the fulfilment of the SA4 QoE requirements are FFS.
Editor's NOTE: FFS whether inter-RAT and/or inter-system mobility for QoE measurements should be supported.
Editor's NOTE: FFS whether, and under which conditions, the target node may decide the subsequent handling of management based QoE configuration.
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