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1	Introduction
During the SI phase of QoE work, RAN2 identified three potential approaches for QoE area handling during UE mobility, which were captured in TR 38.890 ([1]) in the following way:
	To fulfil the SA4 and SA5 QoE requirements of mobility, the details of Area Handling at mobility shall be addressed in the WI. For the Area Handling at mobility there are three main options, as follows:
-	Option 1, where the network is responsible for keeping track of whether the UE is inside or outside the area and configures / releases configuration accordingly. 
-	Option 2, where the network is responsible for keeping track of whether the UE is inside or outside the area, and the UE responsible to manage start/stop of QoE accordingly. 
-	Option 3, where the UE is responsible for area checking (UE has the area configuration) and to manage start/stop of QoE accordingly.



RAN3 discussed this topic further during RAN3#112-e meeting and agreed to use option 1, as informed in an LS provided in [2]. Furthermore, RAN2 agreed during RAN2#113bis that: “The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).”
In this contribution we discuss detailed RAN2 aspects of QoE handling during UE mobility in RRC Connected and in RRC Inactive states, taking into consideration current agreements made by RAN2 and RAN3.
2	Discussion
2.2	Mobility in RRC CONNECTED
With respect to UE mobility in RRC CONNECTED mode, RAN3 made the following agreements during RAN3#112-e meeting: 
	· 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.


In particular, RAN3 agreed that “the network is responsible for keeping track of whether the UE is inside or outside the area and the network configures/releases configuration accordingly”. 
At least for signaling-based QoE measurement configuration, the target gNB can check whether the UE is inside the QoE area based on the information received from the source gNB, as per RAN3 agreement. Subsequently, it can release the configurations which are no longer relevant for the UE, i.e. are not valid under the coverage of this gNB/cell. However, the important factor that has to be considered, is how to meet the requirements mentioned by other WGs. In particular, there is a following requirement from SA4, as captured in TS 26.114 [3]:
	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.


If the gNB was only checking whether the QoE configuration is relevant within its coverage, it could happen that a configuration for an ongoing measurement may be released. This would go against the requirement of continuing the measurements that have already started as stated in TS 26.114 [3]. A simple solution to address this issue would be for the network not to release the QoE configuration for which there is an ongoing QoE measurement even when the UE goes out of the area scope. To achieve this, it would be required that the target gNB RAN is informed during a handover procedure about the fact that the UE’s QoE session is ongoing, to ensure that RAN does not release the QoE configuration in such case. Therefore, we propose to agree on the following:
Proposal 1: The UE informs the gNB when the QoE measurement session starts or when the session ends.
Proposal 2:  During a handover, source gNB informs target gNB about the QoE measurement sessions which are ongoing at the UE.
Proposal 3: In case the UE moves out of the measurement area during a handover, the target gNB should release the QoE configuration of the UE if the related QoE measurement session is not ongoing and should keep the QoE configurations for which the QoE measurements are ongoing (regardless of whether the UE stays within the associated QoE area or not).
Proposal 4: In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement session for this QoE configuration.
Another aspect to be considered, is how to handle a situation where the UE hands over to a gNB not supporting QoE feature. In this case, such gNB will not provide any QoE configuration to the UE within handover command and all the QoE configurations will be implicitly released. However, there can be some ongoing QoE measurements at the UE, which the UE will continue in the application layer. The application will keep on providing the reports to the UE, but since the UE will have no associated QoE configuration nor SRB4 established, it will not be able to send the reports to the network. There are two potential ways to address this scenario:
1. The UE discards the reports received from application layer in case it has no associated QoE configuration / SRB4 established.
2. [bookmark: _GoBack]The UE stores such QoE reports and sends them to the network once it enters the coverage of the QoE capable gNB.
Second approach seems to be more advantageous as the UE may keep gathering the QoE data even within the cells not supporting QoE and provide it to the network at a later stage. On the other hand, there are numerous issues which would have to be solved to make it work, e.g. which layer should store the QoE reports, how to send them to the network once the UE enters the coverage of QoE capable gNB etc. Since, it should be rather an infrequent case that a UE moves under the coverage of the gNB not supporting QoE when it has an ongoing QoE session ongoing, we propose to apply the first approach due to its simplicity.
Proposal 5: The UE discards the reports received from application layer in case it has no associated QoE configuration / SRB4 established.
2.2	Mobility in RRC INACTIVE
As mentioned in the introduction section, RAN2 has already agreed that a UE should keep its QoE configuration upon moving to RRC INACTIVE state, for potential use when the UE goes back to RRC Connected state. Similarly, TR 38.890 ([1]) captures that: “To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context.” 
When the connection is resumed in another gNB supporting QoE feature, the gNB will find out whether the UE is configured with QoE measurements based on the context it fetches from the anchor node. However, the new gNB may want to release the QoE measurement configuration, e.g. due to RAN overload or because it does not belong to the QoE area of a specific QoE configuration. It should be then possible for the new gNB to decide whether to restore or release each of the QoE measurement configurations during RRC resume procedure. To achieve that, a similar approach can be used as for DCCA enhancements where the network can decide whether the UE should keep its SCells or SCG configuration when resuming the connection by using restoreMCG-SCells and restoreSCG parameters. Similarly, the gNB could include the flag in RRCResume message telling the UE whether the specific QoE measurement configuration should be kept or released. Such behaviour would also be aligned with how QoE configurations are agreed to be handled during mobility in RRC Connected state where target gNB decides which configurations to keep and which to release.
Proposal 6: The target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g. in RRCResume message.
It should be noted that such indication can only be sent by the gNB supporting QoE feature. gNB not supporting QoE will not be able to send this indication. In such situation, the UE should release all of its QoE configurations. It is then worth clarifying that:
Proposal 7: When moving from RRC INACTIVE to RRC CONNECTED state, the UE shall release all QoE measurement configurations not indicated by the gNB for restoration. 
3	Conclusions
Based on the discussion in this contribution, the following is proposed:
Proposal 1: The UE informs the gNB when the QoE measurement session starts or when the session ends.
Proposal 2:  During a handover, source gNB informs target gNB about the QoE measurement sessions which are ongoing at the UE.
Proposal 3: In case the UE moves out of the measurement area during a handover, the target gNB should release the QoE configuration of the UE if the related QoE measurement session is not ongoing and should keep the QoE configurations for which the QoE measurements are ongoing (regardless of whether the UE stays within the associated QoE area or not).
Proposal 4: In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement session for this QoE configuration.
Proposal 5: The UE discards the reports received from application layer in case it has no associated QoE configuration / SRB4 established.
Proposal 6: The target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g. in RRCResume message.
Proposal 7: When moving from RRC INACTIVE to RRC CONNECTED state, the UE shall release all QoE measurement configurations not indicated by the gNB for restoration. 
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