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1	Introduction
RAN2 and RAN3 made a number of agreements related to UE mobility in both RRC CONNECTED and RRC INACTIVE states. However, there are still some issues that need to be addressed, e.g.:
1. Whether the gNB needs to be aware of whether a QoE measurement session is ongoing at the UE.
2. How to handle HO/resume with full configuration in the node supporting QoE.
3. How to indicate the QoE configurations for restoration during RRC resume procedure.
This contribution discusses these topics and provides the related proposals.

2	Mobility in RRC CONNECTED
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]. Based on this, during RAN2#115-e meeting the following agreements were reached with respect to QoE handling during UE mobility in RRC CONNECTED:
	RAN2 assumes that all QoE mobility related agreements made by RAN2 are applicable at least to signalling based QoE. Whether the same applies to management-based QoE is pending further input from SA5 and RAN3.
Area scope parameter is not introduced in RRC procedures supporting QoE.
During the handover to target gNB which supports QoE, the target gNB decides which QoE configurations to keep and which to release during a handover, e.g. based on QoE configuration information received from the source gNB in Xn/Ng signalling (exact information is up to RAN3) including the RRC container.
FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement).




Based on the above agreements, 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. 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 telling that an evaluation of geographical filtering criteria shall only be done when the session starts, as highlighted above. During RAN2#115-e meeting, it was proposed to address this issue, but the decision was postponed while waiting for the clarification from SA4 on whether the related requirements holds for NR. 
	FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement).


SA4 confirmed the relevance of this requirement for NR, as can be seen in an LS in [4]:
	SA4 thanks RAN3 for their LS in (R3-212953/ S4-211062).

On your questions: 
Q1: Will the requirement for configuration changes of ongoing QMC sessions be applicable also for NR QMC?
Answer1: Yes. 


Observation 1: According to SA4 requirements, the evaluation of area scope of QoE measurement shall only be done when the session starts.

Therefore, it can be concluded that a target gNB should be aware of the QoE configurations for which there are ongoing sessions to be able to make an informed decision about which QoE configurations to keep at the UE during handover. 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, the target gNB RAN needs to be informed during a handover procedure about the fact that the UE’s QoE session is ongoing. 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 may consider the information about QoE configurations of the UE for which QoE measurement sessions are ongoing when making the decision about which QoE configurations to keep and which to release. 
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 that was discussed during RAN2#115-e meeting was handling of QoE during handover with full configuration to a gNB supporting QoE. Such procedure would be required in case the target gNB supports QoE feature but is not able to comprehend another part of UE configuration. According to the current specifications, during full configuration, the UE clears most of its dedicated radio configurations. Based on the offline discussion summary in [5], the following proposal was made:
	Proposal [046]-2: Upon FullConfig, the gNB can indicate to the UE the identifiers of QoE configurations which should be kept by the UE and the UE shall continue the QoE measurements for the indicated QoE configurations.


The reason behind the proposal was to avoid a situation where ongoing QoE measurements are released unnecessarily. In case the UE would release all QoE configurations during Full Configuration, the target gNB would have to reconfigure them after the handover. However, this would lead to interrupting the measurement session making the obtained results incomplete and most likely useless. It might also be impossible to restart the session after the reconfiguration of QoE, e.g. in case the UE moved out of the area scope or the triggering condition is not met. Such behaviour would go against SA4 requirement and would make it harder to get useful measurements results. The companies objecting to this proposal indicated on the other hand that full configuration is supposed to be clear all radio configurations of the UE and that exceptions for this principle should not be introduced. However, there is already an exception made for logged measurement configuration, which is not released during full configuration. The rationale is the same as in the case of QoE measurement configuration, i.e. to avoid loss of the measurements gathered by the UE already.
Observation 2: Logged measurement configuration is not released by the UE during full configuration for the same reason for which a similar proposal was made in the case of QoE measurement configuration, i.e. to avoid loss of the measurements gathered by the UE already.
For this reason, we see no real issue with the proposal that was discussed during the last meeting. What is more, it allows to improve the completeness and usefulness of QoE measurements as well as reduce the signalling overhead during a handover with full configuration. On this basis, we propose that RAN2 agrees the proposal, as discussed during the previous meeting, i.e.:
Proposal 5: Upon FullConfig, the gNB supporting QoE can indicate to the UE the identifiers of QoE configurations which should be kept by the UE and the UE shall continue the QoE measurements for the indicated QoE configurations.
If that is still found problematic, there could be an alternative solution to this issue where the RRC configuration of QoE is indeed released from the UE during full configuration, but the release is not indicated from AS layer to the application layer immediately. This would allow to remove the QoE radio configuration, as done for most of the radio configurations during full configuration, but at the same time would allow application layer to continue the measurements. During the RRC reconfiguration which the UE applies after full configuration procedure, the UE would have to be reconfigured with the QoE configurations, so that there is no misalignment between its QoE radio configuration and application layer QoE configuration.
Proposal 6: If Proposal 5 is found unacceptable, RAN2 should consider an approach where the RRC configuration of QoE is released from the UE during full configuration, but the release is not indicated from AS layer to the application layer immediately, allowing application layer to continue ongoing QoE measurements.
3	Mobility in RRC INACTIVE
With respect to UE mobility in RRC INACTIVE state, RAN2 made the following agreements thus far:
	The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).
When the UE resumes the connection in a gNB supporting QoE, 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. The UE shall release all QoE measurement configurations not indicated by the gNB for restoration. FFS how the indication looks like, e.g. granularity per QoE configuration or common for all QoE configurations



Hence, when the connection is resumed in a new gNB which supports 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. A simple 1-bit indication is not sufficient in this case as it would require the gNB to release all QoE configurations even in case only one or a subset of them were irrelevant, e.g. due to being out of area scope. Subsequently, the unnecessarily released configuraitons would have to be provided to the UE again, which gores against the main goal of UE keeping the configurations when moving to RRC INACTIVE, i.e. to save the overhead. Therefore, we believe that the gNB should be able to indicate the QoE configuraitons for restoration with a per QoE configuration granularity. 
Proposal 7: 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 8: When moving from RRC INACTIVE to RRC CONNECTED state, the UE shall release all QoE measurement configurations not indicated by the gNB for restoration. 
4	Conclusions
Based on the discussion in this contribution, the following is observed and proposed:
Observation 1: According to SA4 requirements, the evaluation of area scope of QoE measurement shall only be done when the session starts.
Observation 2: Logged measurement configuration is not released by the UE during full configuration for the same reason for which a similar proposal was made in the case of QoE measurement configuration, i.e. to avoid loss of the measurements gathered by the UE already.
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 may consider the information about QoE configurations of the UE for which QoE measurement sessions are ongoing when making the decision about which QoE configurations to keep and which to release. 
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: Upon FullConfig, the gNB supporting QoE can indicate to the UE the identifiers of QoE configurations which should be kept by the UE and the UE shall continue the QoE measurements for the indicated QoE configurations.
Proposal 6: If Proposal 5 is found unacceptable, RAN2 should consider an approach where the RRC configuration of QoE is released from the UE during full configuration, but the release is not indicated from AS layer to the application layer immediately, allowing application layer to continue ongoing QoE measurements.
Proposal 7: 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 8: When moving from RRC INACTIVE to RRC CONNECTED state, the UE shall release all QoE measurement configurations not indicated by the gNB for restoration. 
Since Proposals 1 may have an impact on an interface between the AS layer and application, e.g. AT commands, other WGs should be informed about it. 
Proposal 9: RAN2 should send an LS to CT1 and SA4 about an agreement to support the UE indication about QoE measurement session start/end.
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