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1	Introduction
[bookmark: OLE_LINK2]The last meeting reached some consensus on QoE configuration and report, but there are still some residual issues. Further discussion on mobility management is also needed. FFSes to be discussed are listed as follow,
[bookmark: OLE_LINK12]FFS if to allow multiple QoE reports in the same RRC message, but leave it to UE. 
[bookmark: OLE_LINK5]FFS how the indication that gNB indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure looks like, e.g. granularity per QoE configuration or common for all QoE configurations. 
FFS on the maximum number of simultaneous QoE configurations in the UE  (depend on RAN2).
FFS on how to include pause status information in an appropriate inter-node RRC message .
This contribution provides further considerations on QoE configuration and report, and open issue exposed by the e-mail discussion on mobility relating to SA4 requirements.
2	Discussion
2.1 QoE report aggregation
[bookmark: OLE_LINK11]Whether multiple QoE reports can be included in the same RRC message is an open issue that we discussed before. We see no relilable reason to restrict this feature. An RRC message including multiple QoE reports can be applied when QoE report resume or UE has stored some QoE reports. In this case, allowing multiple QoE reports in one RRC message can reduce the SRB signalling overhead. Since the removal of size limitaion on QoE report, RRC segementation is more inevitable than before in QoE measurement. That also means RRC segementation will be more frequent.
In addition, there exists some possibility that the RVQoE report will be sent simultaneously with the legacy QoE report, as some contributions proposed [1]. In this scenario, multiple QoE reports included in one RRC message seems reasonable and right.
Given that the size of QoE report is mainly determined by the configured interval and metrics, the size of multiple reports may well be acceptable in some scenarios. As proposed before, including them in one RRC message can reduce the packet overhead. Hence, we see no obvious shortcoming of this feature.
We think providing this flexibility to UE can do no harm. UE can choose a prefered form to send QoE reports, depending on whether RRC segementation is applied or the complexity of aggregating QoE reports is acceptable.
[bookmark: OLE_LINK6]There are some concerns on latency and irreceivability causing by the large size of included QoE reports. Also to avoid the divergence of UE implentation, we think some guidelines to determin whether QoE reports should be included or not can be developed, such as:
· The size of each individual QoE report is small enough, e.g. less than 2000 bytes, which can be further discussed. 
· Similarily, if the size of QoE report exceeds a limit, e.g. 6000 bytes, it should be reported seperately.
· The QoE report that will be aggerated is not sensitive to latency. Perhaps a QoE measurement report timer can be configured to UE for some latency sensitive QoE measurements.
· [bookmark: _Hlk92701554]QoE report aggregation can be used mandatorily in some case, e.g. QoE resume case, which will reduce QoE measurement delay in resume and potentially reduce SRB UL Grant.
·  Allow/prohibit QoE report aggregation for a certain QoE report trigger type.
As we mentioned before, we see no relilable reason to restrict this feature. Instead, the scenrios which are suitable for QoE report aggregation or not can be further discussed.
Proposal 1: allow multiple QoE reports in the same RRC message, and discuss in what scenrios QoE report aggeration should be performed.
2.2 QoE measurement indication during RRC resume
The issue on QoE handling during mobility in RRC inactive has been discussed in several contributions[2][3][4]. Similarly, we would also like to discuss how to store QoE report and recover QoE measurement in three scenarios as follows:
1. [bookmark: OLE_LINK3]Target gNB supports exactly the same QoE measurement collection as the source gNB.
2. Target gNB does not support the same QoE measurement collection as the source gNB.
3. Target gNB does not support QoE measurement collection.
[bookmark: OLE_LINK7]In scenario 1 and 3, we think that the QoE measurement handling can be simplified. The granularity can be set common for all QoE configurations, since there are just only all supporting or not supporting at all. 
In scenrio 2, we think we a more flexible strategy can be applied here. That is to categorize QoE measurements in different groups. The identity of groups can be transferred to gNB/UE other than the identity of QoE measurement itself. Considering that the same service type may well be associated with similar QoE measurements, we assume this approach is possible to reduce signaling overhead and provide moderate granularity for QoE configurantion.
[bookmark: _Hlk92708268]Proposal 2: Disscuss whether to categorize QoE measurements into serveral groups by srevice type and assgin each group with a unique identity.
Proposal 3: Discuss whether to use the identity of QoE measurement group as indication to keep QoE measurement in RRC remuse.
In order to fulfill the requirement of SA4 that a QoE measurement shall be continued until the end of session, we think it is potentially necessary to let UE continue legacy QoE measurement but pause reporting until UE resumes RRC connection in a gNB supporting QoE in scenario 2 and 3. Namely the legacy QoE measurement can be released by network only after session. 
For RAN visible QoE, we suppose in some rare exceptions, e.g., RAN overload, it is reasonable to release those RAN visible QoE measurement, which may need further discussion.
[bookmark: OLE_LINK8]2.3 Maximum number of simultaneous QoE measurement in the UE
From the reply [5], SA5 may configure multiple QoE configurations for different service types and different customers for the same service types in NR QoE. From SA5 perspective the maximum number of simultaneous QoE configurations is feasible. Therefore, the choice is left for RAN groups to decide.
Since the conclusion that is accepted by all is not reached, we do not think it is appreciated to prematurely determine the maximum number of simultaneous QoE measurement. Also, it is obvious that the number of QoE measurement can be processed simultaneously is not infinite.
Therefore, we would like to make a modification in UE capability information to inform the network the maximum number of QoE measurements that can be processed simultaneously by UE. The set of this parameter can be set as 4, 8, 16, 32 and 64. How the network chooses a suitable value can be discussed afterwards.
[bookmark: OLE_LINK15]Proposal 4: Discuss whether to let UE report the maximum number of QoE measurement can be processed simultaneously in UE capability information.
Proposal 5: Discuss how the network determins the maximum number of simultaneous QoE measurement according to UE capability information.
[bookmark: OLE_LINK9]2.4 Pause Status information in inter-node RRC message
[bookmark: OLE_LINK16]Since the HandoverPreparationInformation message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g., in case of resume or re-establishment, including UE capability information and also used for transferring the information between the CU and DU, we suppose it is a desirable message to bear the pause status information.
AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo                            OPTIONAL
    ]],
    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL   -- Cond HO2
    ]],
    [[
    selectedBandCombinationSN               BandCombinationInfoSN                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-r16              ConfigRestrictInfoDAPS-r16                          OPTIONAL,
    sidelinkUEInformationNR-r16             OCTET STRING                                        OPTIONAL,
    sidelinkUEInformationEUTRA-r16          OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationEUTRA-r16        OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationSCG-r16          OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL,   -- Cond HO2
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-v1640            ConfigRestrictInfoDAPS-v1640                        OPTIONAL
]]
[[
[bookmark: OLE_LINK13]qoePauseReportNR-r17	                  QoePauseReportNR-r17                                OPTIONAL
]]
}
QoePauseStatusNR-r17 ::= SEQUENCE {
measConfigAppLayerToPauseList-r17   SEQUENCE (SIZE (1..maxNrofQoE-r17) OF MeasConfigAppLayerId-r17)
}
A modification of pause status information can be shown as above. Since RAN2 #116 e-meeting has agreed selectively pause and resume, we assume it is requisite to support selectively pause in inter-node RRC message.
2.5 Another open issue on mobility
Given that there are multiple solutions to meet the SA4 mobility requirements[6], it requires more disscussions to ascertain the best solution from a technical point of view .
[bookmark: OLE_LINK4]As RAN3 replied, QoE measurements will continue until the end of the session, UE can send the strat/stop indication when the application layer sessions start/stop to the network. The network can release the measurement of ongoing session at a proper time based on start/stop indication. 
Considering the possibility that UE may move outside the area and the agreement from RAN3 that the network is responsible for keeping track of UE, Sending session start/stop indication to the network is a more compatible method for QoE mobility management. 
We think the most intuitive approach is when UE moves out of the configured area, UE will send a stop indication and network will release the QoE measurement. If Ue does not send a stop indication and it removes outside the configured area, whether UE stills need to send QoE report and whtether the network should forward it will be an open issue. This abnormal behaviour can be furether discussed with RAN3 
It is clear that in this case the network can not release QoE measurement since it does not receive the stop indication from UE. If the QoE report outside configured area is necessary, we believe it would be more appropriate to have the network handle the geographing filtering, because UE handling geographical filtering adds extra signalling interaction and overheads. Besides, multiple QoE configurations and reports in NR requires larger UE memory space if the geographical filtering is UE handled.
According to TS 26.247 Annex L.2, if geographical filtering is handled on the network side, no LocationFilter should be specified in the QoE configuration. But LocationFilter is configured by OAM/CN, NG-RAN is not supposed to read QoE configuration. The conflict of geogarphical filtering and LocationFilter can be discussed with SA4.
The standardization can be arranged after some modifications for the network-based solution being more acceptable. RAN3/SA4 should be also be informed.

3	Summary
This contribution discusses NR QoE configuration and mobility, and provides following proposals,
[bookmark: OLE_LINK10]Proposal 1: allow multiple QoE reports in the same RRC message, and discuss in what scenrios QoE report aggeration should be performed.
Proposal 2: Categorize all QoE measurement in different sets/containers by service type and assgin the set/container with unique identify.
Proposal 3: Prioritize the use of identify of set/container to indicate gNB which QoE configurations should be kept.
Proposal 4: Discuss whether to let UE report the maximum number of QoE measurement can be processed simultaneously in UE capability information.
Proposal 5: Discuss how the network determins the maximum number of simultaneous QoE measurement according to UE capability information.
[bookmark: OLE_LINK19]As to the issue on mobility management of QoE measurement, there exists various solutions and disagreements on QoE measurement release. We hope to further discuss this issue, whether to communicate with SA4 or internal discussion are all appreciated.
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