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1. Introduction 
In this paper, we continue the discussion on other open topics related to QoE based on open issues identified last meeting.
2. Discussion
2.1  Assistance information during RAN overload
SA5 sent a reply LS S5-235542 to RAN3 as copied below:
SA5 thanks RAN3 for the LS on the feasibility of introducing assistance information for handling of QoE reporting during RAN overload. 
SA5 has the following responses to RAN2's questions:
Q1: Can there be multiple types of consumers for receiving the QoE reports (pursuing the role of the MCE)? If yes, what are those potential consumers as supported by the current specifications?
A: No, SA5 does not specify the different types of consumers so far. Existing activation and deactivation procedures could be applied to any consumer. 
Q2: If the answer to the first part of Q1 is “yes”, and if different consumers can have different priorities in receiving the QoE reports, is the OAM able to compare and rank by priority the preferences of different consumers or rank the consumers themselves? Can the OAM make the final decision regarding setting the reporting priorities? Can the OAM coordinate with the consumers and inform the consumers if the intended priority is not met?
A: see Q1. From SA5 point of view, even though there are no different types of consumers specified by SA5, it is useful to introduce a priority per QoE configuration as assistance information to the NG-RAN node.
Q3: Is there any other issue(s) related to sending such an explicit priority per QoE configuration as assistance information to the NG-RAN node?
A: The mechanisms of QMC defined in TS 28.405 does not support such priority per QoE configuration currently. SA5 think it is possible to introduce a priority per QoE configuration for one certain service type or QoE reference in case of the QoE reporting to an NG-RAN node that is in overload.
Q4: Can the OAM indicate the “type of consumer” (as in Q1) or “characteristics of reporting” (e.g., the loop cycle, reporting periodicity, expected number of reports or amount of data to be reported etc.) as assistance to the NG-RAN node in the QoE configuration?
A: Regarding the “type of consumer”, SA5 does not specify the different types of consumers as Q1 replied. Regarding the several attributes of example in “characteristics of reporting”, the definition of these attribute needs clarifies, for example, which measurement is the loop cycle used for? In addition, according to the current specification, for the reporting periodicity, it has been already defined in the QMC config file, the difference between the two needs to be clarified. For the expected number of reports or amount of data to be reported, SA5 think it is impossible to evaluate the data size and cannot indicate such values.
Observation 1: SA5 reply LS confirms that it is feasible and useful to introduce a priority per QoE configuration as assistance information to the NG-RAN node.
In the light of the above reply LS, the following is proposed in NGAP:
Proposal 1: Enhance QMC Configuration Information in NGAP to include a priority per QoE configuration, that can be used as assistance information at NG-RAN for handling QoE reports during RAN overload.
Also, a reply to LS can be sent to SA5:
Proposal 2: Send a reply LS to SA5 confirming that RAN3 agreed to introduce a priority per QoE configuration and request SA5 to provide corresponding specification support.
2.2  Assistance information in case UE buffer is full 
RAN2 have sent a LS to RAN3 asking whether any assistance information can be obtained by gNB and further passed to UE to decide which QoE reports to discard in case the UE’s buffer becomes full.
[bookmark: _Hlk146626930]With regards to QoE measurement collection and UE buffer management in RRC_IDLE/INACTIVE, RAN2 discussed signalling of assistance information from the gNB to the UE to allow the UE to decide which QoE reports to discard in case the UE’s buffer becomes full and reached the following agreement:
4: RAN2 thinks that assistance information for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full could be useful at least for UEs in IDLE/INACTIVE to allow network to prioritize some reports over others. Send LS to RAN3 to ask whether and what information can be provided to the UE for this.
With respect to the above RAN2 would like to ask RAN3 the following questions:
Q1: RAN2 would like to ask if the gNB can obtain assistance information based on which the gNB can configure the UE for the purpose of prioritizing some QoE reports over others?
Q2: If the answer to Q1 is “yes”, RAN2 would like to request RAN3 to provide details about this information.
The priority information per QoE configuration (which is obtained as assistance from OAM) discussed in previous section can be reused for this purpose and signaled to UE. This can be used at UE to decide which QoE reports to discard in case the UE’s buffer becomes full. The following is therefore proposed:
Proposal 3: Send reply LS to RAN2 mentioning that a priority per QoE configuration is obtained at gNB as assistance from OAM and can be signalled to the UE to decide which QoE reports to discard in case the UE’s buffer becomes full.
2.3  Threshold-based buffer level reporting
SA4 sent the following LS R3-233813 to RAN3/RAN2:
SA4 replied to RAN2 on their LS on buffer level threshold-based RVQoE reporting in S4-230684, confirming RAN2 preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 based on the corresponding QoE configuration received from the AS layer. However, in SA4#124 meeting, SA4 has further discussed this problem and came to an understanding that buffer level on its own is not an appropriate information for RAN to be able to assist the application due to a variety of reasons, e.g.
· A higher buffer level may help reduce the probability of a playback stall, but may also increase the playback latency, so it’s a trade-off that needs to be balanced by applications. Different proprietary application mechanisms attempting to strike this balance may result in different application behavior for same buffer level or same content.
· Also, different applications (e.g., low-latency live vs. on-demand video applications) have very different behaviour of maintaining the buffer level.
Hence based on this, SA4 would like to update the reply sent in S4-230684 and does not confirm RAN2 preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 based on the corresponding QoE configuration received from the AS layer. SA4 is considering appropriate alternatives for this purpose. SA4 requests RAN2 and RAN3 to take this information in account, and that SA4 will keep RAN2 and RAN3 updated on progress in this direction.
SA4 then sent another follow up LS S4-231582 to RAN3/RAN2:
In SA4 reply LS to RAN2 and RAN3 on their LS on buffer level threshold-based RVQoE reporting in S4-231119, SA4 informed that appropriate alternatives for application layer triggering of buffer level threshold-based RVQoE reporting are being considered in SA4. SA4 has not identified any buffer level threshold-based RVQoE reporting mechanism and does not see any value in working further in this direction. SA4 would also like to point to the network assistance feature related to this problem in TS 26.501. RAN2 and RAN3 are requested to take this information in account.
As SA4 doesn’t see any value in supporting threshold-based buffer level reporting and won’t support application layer triggering of buffer level, we propose the following:
Proposal 4: Don’t support threshold-based buffer level reporting in Rel-18
2.4 QoE measurement continuity during inter-RAT HO from NR to LTE
WA: From NR to LTE, the source node adapts to the target node on deciding which one of the QoE configuration to keep.
Discuss whether and how a source NR node for handover from NR to LTE/5GC can determine for which service type(s) the UE supports QoE measurements in LTE/5GC.
UE’s capabilities in LTE are sent to a NR node as a container as highlighted below and therefore the source NR node is not aware of the UE’s QoE capabilities in LTE.
UECapabilityInformation ::=         SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        ueCapabilityInformation             UECapabilityInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}
 
UECapabilityInformation-IEs ::=     SEQUENCE {
    ue-CapabilityRAT-ContainerList      UE-CapabilityRAT-ContainerList           OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                             OPTIONAL,
    nonCriticalExtension                SEQUENCE{}                               OPTIONAL
}
 
[bookmark: _Toc60777486][bookmark: _Toc139045880]  UE-CapabilityRAT-ContainerList
The IE UE-CapabilityRAT-ContainerList contains a list of radio access technology specific capability containers.
UE-CapabilityRAT-ContainerList information element
-- ASN1START
-- TAG-UE-CAPABILITYRAT-CONTAINERLIST-START
 
UE-CapabilityRAT-ContainerList ::=    SEQUENCE (SIZE (0..maxRAT-CapabilityContainers)) OF 
UE-CapabilityRAT-Container
 
UE-CapabilityRAT-Container ::=        SEQUENCE {
    rat-Type                              RAT-Type,
    ue-CapabilityRAT-Container            OCTET STRING
}
 
-- TAG-UE-CAPABILITYRAT-CONTAINERLIST-STOP
-- ASN1STOP
 
	UE-CapabilityRAT-ContainerList field descriptions

	ue-CapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:
For rat-Type set to nr: the encoding of UE capabilities is defined in UE-NR-Capability.
For rat-Type set to eutra-nr: the encoding of UE capabilities is defined in UE-MRDC-Capability.
For rat-Type set to eutra: the encoding of UE capabilities is defined in UE-EUTRA-Capability specified in TS 36.331 [10].
For rat-Type set to utra-fdd: the octet string contains the INTER RAT HANDOVER INFO message defined in TS 25.331 [45].
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Observation 2: During an intra-5GC inter-RAT HO from NR to LTE, the source gNB is not aware of the UE’s LTE QoE capabilities.
Considering the above observation, the following options are possible in regard to forwarding QoE configurations from source gNB to target ng-eNB over Xn during intra-5GC inter-RAT handover (if multiple QoE configurations are provided to UE in source gNB):
· Option 1: Source gNB blindly selects one QoE configuration and forwards just the selected QoE configuration to target ng-eNB (no impacts to ng-eNB implementation)
· Option 2: Source gNB forwards all QoE configurations to target ng-eNB. Target ng-eNB can select one among the multiple forwarded QoE configuration e.g., based on service type and UE’s LTE capabilities (has impact on ng-eNB implementation)
Irrespective of Option 1 or 2, the QoE configuration which needs to be continued in the target ng-eNB will be informed to the UE via LTE RRCReconfiguration within the MobilityFromNRCommand. Also, UE will release all the QoE configurations provided by the source gNB and start QoE measurement collection for the “new” QoE configuration provided by the target ng-eNB in MobilityFromNRCommand.
Considering the above discussion, the following is proposed:

Observation 3: The following options are possible in regard to forwarding QoE configurations from source gNB to target ng-eNB over Xn during intra-5GC inter-RAT handover (if multiple QoE configurations are provided to UE in source gNB):
· Option 1: Source gNB blindly selects one QoE configuration and forwards just the selected QoE configuration to target ng-eNB (no impacts to ng-eNB implementation)
· Option 2: Source gNB forwards all QoE configurations to target ng-eNB. Target ng-eNB can select one among the multiple forwarded QoE configuration e.g., based on service type and UE’s LTE capabilities (has impact on ng-eNB implementation)
Considering there are impacts on ng-eNB implementation with option 2, we prefer option 1 even though it might not be optimal all the time and a blind selection need to be done at the source gNB. 
Proposal 5: To avoid impacts to ng-eNB implementation, Option 1 is preferred i.e., source gNB blindly selects one QoE configuration and forwards just the selected QoE configuration to target ng-eNB
3. Conclusion

Assistance information during RAN overload
Observation 1: SA5 reply LS confirms that it is feasible and useful to introduce a priority per QoE configuration as assistance information to the NG-RAN node.
Proposal 1: Enhance QMC Configuration Information in NGAP to include a priority per QoE configuration, that can be used as assistance information at NG-RAN for handling QoE reports during RAN overload.
Proposal 2: Send a reply LS to SA5 confirming that RAN3 agreed to introduce a priority per QoE configuration and request SA5 to provide corresponding specification support.
Assistance information in case UE buffer is full
Proposal 3: Send reply LS to RAN2 mentioning that a priority per QoE configuration is obtained at gNB as assistance from OAM and can be signalled to the UE to decide which QoE reports to discard in case the UE’s buffer becomes full.
Threshold-based buffer level reporting
Proposal 4: Don’t support threshold-based buffer level reporting in Rel-18
QoE measurement continuity during inter-RAT HO from NR to LTE

Observation 2: During an intra-5GC inter-RAT HO from NR to LTE, the source gNB is not aware of the UE’s LTE QoE capabilities.
Observation 3: The following options are possible in regard to forwarding QoE configurations from source gNB to target ng-eNB over Xn during intra-5GC inter-RAT handover (if multiple QoE configurations are provided to UE in source gNB):
· Option 1: Source gNB blindly selects one QoE configuration and forwards just the selected QoE configuration to target ng-eNB (no impacts to ng-eNB implementation)
· Option 2: Source gNB forwards all QoE configurations to target ng-eNB. Target ng-eNB can select one among the multiple forwarded QoE configuration e.g., based on service type and UE’s LTE capabilities (has impact on ng-eNB implementation)
Proposal 5: To avoid impacts to ng-eNB implementation, Option 1 is preferred i.e., source gNB blindly selects one QoE configuration and forwards just the selected QoE configuration to target ng-eNB
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