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Introduction
The Work Item on QoE reporting has been agreed in RAN#96 (RP-221803) with the following objectives:
	· Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· [bookmark: _GoBack]Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.



This paper discusses to support the QoE measurement configuration and reporting in RRC_INACTIVE and RRC_IDLE states for MBS service.

Discussion
New service type for MBS 
In this meeting, RAN3 has received the “reply LS to RAN3 on new service types for NR QoE”(R3-230044), the details are listed below:
Q1: RAN3 respectfully asks SA4 the status and plans to define QoE metrics for AR, MR and MBS in Rel-18.
SA4 reply: It is too early for SA4 to provide a definitive answer. SA4 activities on Rel-18 Study and Work Items regarding AR/MR and which cite QoE as an area for further study or normative specification (i.e., related description in the Justification and/or Objectives sections of the associated SIDs/WIDs) have just begun. Specifically, those Rel-18 SIs/WIs are: FS_ARMRQoE, FS_SmarTAR, FS_eiRTCW, MeCAR, and iRTCW. With regards to MBS, there is a related Rel-18 SI in FS_MS_NS_Ph2, and similarly, a related WI in 5GMS_Ph2. However, besides the ongoing work on these two items being still very early, neither the SID or WID contains any mentioning of QoE in the Justification or Objectives sections.

Q2: For MBS, RAN3 would further like to check if QoE metrics for multicast and broadcast would be defined separately, or a common set of QoE metrics would be defined for both multicast and broadcast.
SA4 reply: SA4 expects a common set of MBS QoE metrics to apply for services transported by either multicast or broadcast delivery mode.
SA4 will keep the RAN3 LS questions in mind as developments of its Rel-18 AR, MR and MBS study and work items progress into 2023, and will strive to provide to RAN3, in a timely manner, any updated information regarding planned or ongoing normative specification of QoE metrics pertaining to AR, MR and MBS.


Based on the SA4’s reply, a common set of MBS QoE metrics is expected instead of multicast and broadcast as separate QoE metrics, thus there is no need to separate MBS-broadcast and MBS-multicast as two different measurement type. 

Observation 1: A common set of MBS QoE metrics is expected from SA4 based on the reply LS.


Considering whether to define MBS as a service type or communication service in QMC, the simple way is to treat MBS as a service type in the QoE configuration, which indicates the configuration is aimed at MBS service. In LTE, there is one set of MBS service metrics instead of MBS-for-streaming or MBS-for-voice, since the MBS QoE metric would not distinguish the application service, RAN3 can define MBS as a service type in QoE configuration. 

Proposal 1: RAN3 can define MBS as a service types in the QoE configuration in Rel-18.

 QoE configuration in RRC_INACTIVE and RRC_IDLE states
With respect to keep the QoE measurement for MBS service when UE in RRC_INACTIVE and RRC_IDLE states, UE needs to check the QoE area scope itself since gNB no longer can do that for UEs. In this case, gNB should configure the UE with “area scope” information when the MBS QoE measurement collected in RRC_INACTIVE and RRC_IDLE states.
Proposal 2: QoE Area Scope information should be included in the QoE configuration to UE when QMC collected in RRC_INACTIVE and RRC_IDLE states.

 QoE reporting for MBS service
An FFS has been made in the last meeting:
Confirm the following issues and further discuss the solution for these issues within?UE-based solution and CN-based solution:
How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.

Regarding How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Since gNB has no information of the UE switched from RRC_IDLE to RRC_CONNECTED, gNB should be informed about whether there is MBS QoE measurement and corresponding QoE reports. Both CN-based and UE-based solution seems to be feasible to handle this issue, but considering CN-based solution would bring large impacts on Core Network which need to store all the network instance QoE configuration for each UEs, UE-based solution is simpler and straightforward to store its some of configuration for gNB and report it within the legacy QoE report just like what we did in the logged MDT mechanism.
Proposal 3: RAN3 agrees UE-based solution to handle the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.

Regarding UE-based solution to enable UE to keep corresponding configuration information, then UE can send the configuration information along with QoE report to the new gNB. 
A) QoE reference: The new gNB lacks of QoE reference information which is MCE required to distinguish QoE measurements. 
B) MCE IP address: The new gNB lacks of MCE IP address information so that it cannot figure out which MCE and where to report the QoE report.
Proposal 4: For MBS service, UE should include QoE reference and MCE IP address information in QoE report when the UE switches from RRC_IDLE to RRC_CONNECTED.

Regarding Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED. UE-based solution is preferred to handle it with additional information when UE enters RRC_CONNECTED.

To avoid potential overriding issue, the measurement type and the amount of configured QoE measurement should be indicated to gNB, then gNB can send the application layer measurement configurations to the UE based on the number of QoE measurement configurations in the UE to avoid overriding issue. UE reports its QoE configurations information containing the number of idle QoE configuration in RRCSetupComplete message. 
Proposal 5: UE should include the number of idle QoE configuration when the UE switches from RRC_IDLE to RRC_CONNECTED in RRCSetupComplete message.

QoE configuration for MBS service in RRC_CONNECTED state
When preparing to release the connection of a UE and in the meantime the gNB receive a QoE configuration for MBS service, in order to avoid keeping the UE longer in RRC_CONNECTED state, the QoE configuration can be included in RRC release message to configure the UE for MBS QMC.
Proposal 6: MBS QoE configuration can be included in RRC release message to configure the UE.


Conclusion
[bookmark: _In-sequence_SDU_delivery]Observation 1: A common set of MBS QoE metrics is expected from SA4 based on the reply LS.
Proposal 1: RAN3 can define MBS as a service types in the QoE configuration in Rel-18.
Proposal 2: QoE Area Scope information should be included in the QoE configuration to UE when QMC collected in RRC_INACTIVE and RRC_IDLE states.
Proposal 3: RAN3 agrees UE-based solution to handle the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Proposal 4: For MBS service, UE should include QoE reference and MCE IP address information in QoE report when the UE switches from RRC_IDLE to RRC_CONNECTED.
Proposal 5: UE should include the number of idle QoE configuration when the UE switches from RRC_IDLE to RRC_CONNECTED in RRCSetupComplete message.
Proposal 6: MBS QoE configuration can be included in RRC release message to configure the UE.
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