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1	Introduction
Last meeting several agreements have been achieved regarding configuration and reporting, and there are still FFSes to be discussed, which are listed as follows,
FFS if the RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer.
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.
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).
This contribution provides further considerations on configuration and reporting.
2	Discussion
2.1 MeasConfigAppLayerId to APP layer
According to the progress of last meeting, the agreements related to MeasConfigAppLayerId is quoted as follows,
It is the RAN2 understanding that the QoE Reference does not need to be sent to or from the UE in RRC signaling for QoE measurements in RRC_CONNECTED. The RRC ID, MeasConfigAppLayerId, is sufficient to identify the QoE configuration between UE and gNB. 
RAN2 assumes that gNB keeps the mapping between MeasConfigAppLayerId and QoE Reference. The mapping is sent to the target gNB as part of QoE configuration and information at handover. 
And as indicated in the flow chart of TS 28.405 [3],
[image: ]
It can be seen from the above flow chart that the QoE Reference is explicitly included in the QoE report message over Uu for LTE QoE. Our understanding is that this QoE Reference signalled explicitly is used by eNB to identify which QoE Reference the QoE report container is associated to, and eNB will use this information to send the QoE report container to the correct MCE adress.
Similarly, since the MeasConfigAppLayerId is used instead of QoE Reference over Uu, by following the same reason, MeasConfigAppLayerId should be explicitly included in the QoE report message over Uu for NR QoE.
Since it is a common understanding that multiple QoE configurations can be configured at the UE side, during the configuration procedure, if the MeasConfigAppLayerId is not indicated to the UE APP layer, both UE AS and UE APP will not know which MeasConfigAppLayerId the QoE report container is associated to for the subsequent reporting procedure. So the mapping between two IDs should be coordinated between UE AS and UE APP during the configuration procedure, and it is straight-forward that UE AS forwards the MeasConfigAppLayerId to UE APP upon reception of the QoE configuration message over Uu.
Observation 1: The mapping between MeasConfigAppLayerId and QoE Reference should be coordinated between UE AS and UE APP during the QoE configuration procedure.
Proposal 1: Confirm that RRC forwards the MeasConfigAppLayerId to UE APP upon reception of the QoE configuration message over Uu.
2.2 Clarification on full configuration
Last meeting left an FFS to decide the granularity of the indication in the RRC Resume message. Before that, a more important issue is to further clarify whether the QoE configuration container should be included in the RRC message if full configuration is used, and such clarification can be applied to both RRC Resume and RRC Reconfiguration case.
Recall that the agreement we achieved last meeting gives us a clue that the QoE configuration can be stored at UE when UE enters RRC Inactive. As a result, under both UE resume and handover cases, the QoE configuration has already been stored at the UE side, and there’s no need to send the QoE configuration again in RRC Resume or RRC Reconfiguration message. However, if full configuration is set for the RRC message, the normal operation for UE is to release all the stored configuration information and apply the new ones as indicated in the new RRC message. Since NR QoE has supported multiple simultaneous QoE configurations and the maximum size for one QoE configuration container could be even more than 1kB, if QoE configuration containers are included in the RRC message at full configuration, the extra overhead introduced would be huge and unnecessary. So exception is preferred for QoE configuration within RRC Resume or RRC Reconfiguration message at full configuration.
For the granularity issue for the indication, our understanding is that the gNB should be provided with the flexibility to keep/release part of the QoE configurations, especially for the case when the area scopes of the associated QoE configurations are different for different service types. So the granularity of the indication should better be per QoE configuration.
Proposal 2: For the indication that indicates which QoE configurations should be kept,
· If the QoE configuration has already been stored at UE and no modification/release is required, even at full configuration, it is enough to just provide the indication (i.e. no QoE configuration container is needed to be provided) for QoE configuration within RRC Resume or RRC Reconfiguration message.
· The indication is provided per QoE configuration, and MeasConfigAppLayerId could be reused.
2.3 SA4’s service continuity requirement
During this meeting cycle a reply LS from SA4 has been received in [6], within which the feedback on service continuity requirement by SA4 is provided, and the feedback is quoted as below,
Q1: Will the requirement for configuration changes of ongoing QMC sessions be applicable also for NR QMC?
Answer1: Yes.

Q2: Does “QoE configuration changes” also include a QoE configuration release scenario i.e. should logging and reporting criteria for ongoing session be unaffected even if the client receives a release of the QoE configuration?
Answer2: No. For QoE configuration change, the network still wants the QoE reports from the UE side, but for QoE configuration release, the network does not want the UE to perform QoE measurements and reporting. The QoE configuration release has been defined in RAN2/RAN3, and it depends on network when to send the indication to the UE. Based on the difference, the logging and reporting criteria for ongoing session should be affected when the client receives a release of the QoE configuration.

Q3: If the answer to Q2 is no, can RAN3 assume that QMC configuration release can be used to stop QoE measurement collection and reporting, even in the middle of an application session?
Answer3: Yes.

According to the reply LS, we can obtain that if we would like to maintain the service continuity of the QoE measurement collection in NR, the gNB cannot modify a QoE configuration by just releasing the old QoE configuration and setup the new one. Thus, a specific modification operation would be needed to satisfy the service continuity requirement.
Proposal 3: Introduce a specific modification operation instead of release/setup for QoE configurations to satisfy the service continuity requirement from SA4.
On the other hand, for the question on whether gNB needs to know the QoE configurations for which there are still ongoing sessions, our understanding is that we need to check which parameters sent from OAM should be kept after the QoE configuration modification.
As indicated by RAN3 LS [7], the parameters sent from OAM to gNB are: QoE Reference, MCE Address, service type, area scope, slice scope and the configuration container. 
Firstly, our understanding is that QoE Reference and service type would be kept the same after QoE configuration modification; secondly, if we follow the SA4’s requirements that once the session starts, it will be kept ongoing regardless of whether it is within the area scope, so the area scope is not needed to be kept (and so does the case for the slice scope if we do not want to break the principle for the ongoing session regarding slices); Thirdly, the configuration container is agnostic to RAN, so the container is not needed to be kept. Consequently, the open issue actually depends on whether the MCE Address could be modified during QoE configuration modification. And in our opinion, it would be an open issue that is out of RAN2 scope.
Observation 2: Whether gNB needs to know the QoE configurations for which there are still ongoing sessions is depending on whether the MCE Address could be modified for a specific QoE configuration.
2.4 Other open issues
Regarding the pause and restart for NR QoE, TS 28.405 [3] has captured such mechanism in LTE, and RAN impact has also been given which is quoted as follows,
4.2.4	Temporary stop and restart of QoE information reporting during RAN overload in LTE
In case of overload in RAN, the eNB may temporarily stop the reporting from the UE by send the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to temporarily stop application layer measurement reporting in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the temporary stop request. The application stops the reporting and stops recording further information when the data in the reporting container is used. Then the recorded data is kept until it is reported or when the UE request session is ended. 
When the overload situation in RAN is ended the eNB restart the reporting from the UE by send the RRCConnectionReconfiguration message [8] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to restart application layer measurement reporting in otherConfig [8]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the restart request. The application restarts the reporting and recording if it was stopped.
Similarly, such mechanism can also be reused by NR QoE reporting, which is clear and simple which does not require too much standardization work in RAN2.
Proposal 4: Support measConfigAppLayer to be set to pause the QMC upon temporary stop procedure.
Proposal 5: Support measConfigAppLayer to be set to restart the QMC upon QMC restart procedure.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: The mapping between MeasConfigAppLayerId and QoE Reference should be coordinated between UE AS and UE APP during the QoE configuration procedure.
Proposal 1: Confirm that RRC forwards the MeasConfigAppLayerId to UE APP upon reception of the QoE configuration message over Uu.
Proposal 2: For the indication that indicates which QoE configurations should be kept,
· If the QoE configuration has already been stored at UE and no modification/release is required, even at full configuration, it is enough to just provide the indication (i.e. no QoE configuration container is needed to be provided) for QoE configuration within RRC Resume or RRC Reconfiguration message.
· The indication is provided per QoE configuration, and MeasConfigAppLayerId could be reused.
Proposal 3: Introduce a specific modification operation instead of release/setup for QoE configurations to satisfy the service continuity requirement from SA4.
Observation 2: Whether gNB needs to know the QoE configurations for which there are still ongoing sessions is depending on whether the MCE Address could be modified for a specific QoE configuration.
Proposal 4: Support measConfigAppLayer to be set to pause the QMC upon temporary stop procedure.
Proposal 5: Support measConfigAppLayer to be set to restart the QMC upon QMC restart procedure.
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