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Introduction
The Work Item on QoE reporting has been agreed in RAN#96 (RP-221803) with the following objectives:
	· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.



RAN3 shall LS to SA4 for asking QoE new service types aspects. Content in LS will be discussed in round 2 discussion.
Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.
UE handles area scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 
Whether UE AS layer or UE APP layer handle the area scope is to be discussed based on RAN2 progress.
Support MBS broadcast service INACTIVE/IDLE QoE first
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
No LS on INACTIVE/IDLE QoE will be sent from RAN3 to RAN2 in this meeting.
If the UE receives the configuration in RRC connected state, a common QoE configuration mechanism is used to support QoE measurement configuration pertaining to MBS broadcast service for all RRC states, where the Rel-17 QoE configuration mechanism is adopted as baseline.
RAN3 shall consider the Rel-17 QoE configuration mechanism as baseline in INACTIVE/IDLE QoE configuration discussion.
A common QoE configuration should be used for all RRC states for MBS broadcast INACTIVE/IDLE QoE.
The advantage, use case and availability of the new QoE configuration mechanisms for INACTIVE/IDLE QoE shall be further clarified.
ran3 shall further clarify the use cases for high mobility scenario. whether enhancement is needed depends on the issues located during clarification.
ran3 shall further clarify the following aspects on keeping qoe configuration at idle ue side:
which layer(e.g. app, as layer) is responsible to keep configured inactive/idle qoe configuration at ue side when ue is in rrc_idle.
whether to keep all configuration or keep a part of configuration for inactive/idle qoe in idle ue.
Whether UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons shall be FFS.
The following aspects shall be discussed by RAN2:
which layer(e.g. app, as layer) is responsible to keep configured QoE configuration for MBS broadcast service at ue side when ue is in rrc_idle.
how long UE shall keep the QoE configuration for MBS broadcast service.
The use case and advantages of specifying a new QoE configuration mechanism for QoE measurements in INACTIVE/IDLE RRC states should be further clarified.
​RAN3 shall further clarify the use cases for high mobility scenario. whether enhancement is needed depends on the issues located during clarification.

This paper discusses the QoE measurement configuration and reporting in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service.

Discussion
QoE configuration for MBS service
The configuration for MBS service is divided by TMGI like below, and the radio configuration is configured by different TMGI. TMGI is an indication of a MBS session. For QoE reporting analysis and network optimization for MBS service, it is necessary to distinguish the QoE per-MBS session. Therefore, including TMGI information in QoE report should be discussed.
MBS-SessionInfoList-r17 ::=      SEQUENCE (SIZE (0..maxNrofMBS-Session-r17)) OF MBS-SessionInfo-r17

MBS-SessionInfo-r17 ::=          SEQUENCE {
    mbs-SessionId-r17                TMGI-r17,
    g-RNTI-r17                       RNTI-Value,
    mrb-ListBroadcast-r17            MRB-ListBroadcast-r17                        OPTIONAL,
    mtch-SchedulingInfo-r17          DRX-ConfigPTM-Index-r17                      OPTIONAL, -- Need S
    mtch-NeighbourCell-r17           BIT STRING (SIZE(maxNeighCell-MBS-r17))      OPTIONAL, -- Need R
    pdsch-ConfigIndex-r17            PDSCH-ConfigIndex-r17                        OPTIONAL, -- Need S
    mtch-SSB-MappingWindowIndex-r17  MTCH-SSB-MappingWindowIndex-r17              OPTIONAL  -- Need R
}

Proposal 1: For MBS service, RAN3 should discuss whether to include TMGI information in QoE report.

QoE configuration for MBS service in RRC_CONNECTED state
Regarding configuring UE with QoE measurement aiming at broadcast and multicast service, when the gNB received the QoE configuration from OAM or CN, it can immediately configure the qualified UEs regardless of whether the UE is receiving MBS service or not. The UE configured with MBS QoE measurement, can only initiate the measurement when it starts corresponding services, otherwise, the UE just stores the QoE configuration and keeps waiting based on the agreement we achieved in last meeting: 
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
In this case, the corresponding QoE measurement for MBS service can be configured to the UE in advance when the UE is in the RRC-CONNECTED state, so that the UE can trigger the corresponding measurement after entering the RRC_INACTIVE or RRC_IDLE states.
Proposal 2: gNB can configure the UE for MBS service in advance when UE is in RRC_CONNECTED via RRC reconfiguration.

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 in RRC_CONNECTED state, the QoE configuration can be included in RRC release message to configure the UE.
Proposal 3: QoE configuration can be included in RRC release message to configure the UE.

 QoE configuration in RRC_INACTIVE and RRC_IDLE states
M-based QoE configuration in RRC_INACTIVE and RRC_IDLE states
In Rel-17, QoE configuration is sent to UE only in RRC_CONNECTED state, but for some service type, such as MBS, it will be proceeded even when UE in RRC_INACTIVE and RRC_IDLE state. For m-based QoE configuration, it targets all the qualified UEs in certain area scope, there is no need to wait for all the UEs in the area scope to enter CONNECTED state, and then send the QoE configuration. There is also no need to setup the connection only for sending QoE configuration which will cause signaling overhead.
Since MBS has its own SIB message and MCCH message, management-based QoE configuration for MBS can be included in the SIB or MCCH configuration for MBS which can save the RRC signaling overhead, and it is easy to send the QoE configuration for all UEs in RRC_IDLE and RRC_INACTIVE state. 
Proposal 4: RAN3 should discuss whether SIB message or MCCH message can be used to configure m-based QoE configuration for MBS service.

S-based QoE configuration for MBS service in RRC_INACTIVE and IDLE state
Since the UE may stay in RRC_INACTIVE and RRC_IDLE states and start to receive the MBS service, if it didn’t been configured with QoE measurement in RRC_CONNECTED, then how to configure the QoE configuration for MBS service in RRC_INACTIVE and IDLE state need to be discussed. Since the UE is not in RRC_CONNECTED state, whether s-based QoE configuration can be configured from OAM need to be further discussed.
Proposal 5: How to configure the s-based QoE configuration for MBS service when UE in RRC_INACTIVE and IDLE state need to be further discussed.

 QoE reporting for MBS service
An FFS has been made in the last meeting:
Whether UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons shall be FFS.
In Rel-17, QoE reporting can only be sent in RRC_CONNECTED state. It would be inappropriate for the UE to setup/resume an RRC connection just because the QoE report needs to be uploaded. Since the QoE report collecting the RRC_INACTIVE and RRC_IDLE state measurements and after all, it needs post-processing by OAM for further optimization, there is no additional requirement for real-time report in this case, so this FFS should become an agreement. 
Proposal 6: UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons.

Meanwhile in last RAN2 #119e meeting, the following agreement has been made:
When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.
In our understanding, when gNB received the QoE measurements availability indication from UE, gNB can decide when to retrieve the QoE reports which are likely to be large. The gNB can request UEs to report their QoE measurements report when it is ready. Considering other logged measurement reporting, UE information procedure can be reused for QoE measurement as well.
Proposal 7: UE information procedure can be reused for QoE measurement reporting when UE turn from RRC_IDLE/INACTIVE state to RRC_CONNECTED state.

 QoE mobility continuity for MBS service
Regarding UE setup RRC connection in new cell after QoE measurement period, the target new gNB cannot retrieve the QoE configuration information from the source gNB. A straight way is 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 8: For MBS service, the QoE configuration sent to UE should include QoE reference and MCE IP address.

Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: For MBS service, RAN3 should discuss whether to include TMGI information in QoE report.
Proposal 2: gNB can configure the UE for MBS service in advance when UE is in RRC_CONNECTED via RRC reconfiguration.
Proposal 3: QoE configuration can be included in RRC release message to configure the UE.
Proposal 4: RAN3 should discuss whether SIB message or MCCH message can be used to configure m-based QoE configuration for MBS service.
Proposal 5: How to configure the s-based QoE configuration for MBS service when UE in RRC_INACTIVE and IDLE state need to be further discussed.
Proposal 6: UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons.
Proposal 7: UE information procedure can be reused for QoE measurement reporting when UE turn from RRC_IDLE/INACTIVE state to RRC_CONNECTED state.
Proposal 8: For MBS service, the QoE configuration sent to UE should include QoE reference and MCE IP address.
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