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1  Introduction
In the Rel-18 WID [1] for Enhancements on NR QoE, an objective on MBS broadcast services has been defined:
· 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.

In this paper, we provide our initial considerations regarding this objective, mainly from RAN2 point of view.
2  Discussion
2.1 NR MBS definitions in SA4
In Rel-17, NR QoE measurement collection was introduced for streaming, MTSI and VR services and QoE metric definitions for these services are defined in SA4 specifications. For QoE measurement collection for MBS broadcast services, the QoE metric definitions would also be developed by SA4 while RAN2 can focus on signalling related parts.
Observation 1: It is expected that SA4 will define QoE metrics for MBS broadcast services.
2.2  Framework for QoE measurement collection for MBS services
In Rel-17, the QoE measurement collection mechanism is defined for services that can only be used in RRC_CONNECTED mode. When the UE is in RRC_CONNECTED mode, the UE can receive QoE configuration and then send the QoE reports to the network.
As indicated in the WID [1], QoE is supposed to be enhanced to support new services such as AR, MR, MBS. Out of these service types, MBS broadcast can be received by the UE which is not only in RRC_CONNECTED state, but also in RRC_INACTIVE and RRC_IDLE states. When thinking of measurements collection in RRC IDLE/INACTIVE states, it is worth considering whether the principles of the logged MDT framework can be referenced. Logged MDT feature can be summarized as follows:
· Signalling-based/management-based logged MDT is triggered.
· gNB sends loggedMeasurementConfiguration to a UE when the UE is in RRC_CONNECTED state. TraceReference, traceRecordingSessionRef, tce-Id, and other fields are included.
· When the UE goes into RRC_INACTIVE and RRC_IDLE states, the UE performs logged MDT and stores them in the buffer.
· When the UE goes back to RRC_CONNECTED state, the UE sends an availability indicator to the gNB, and the gNB can use UE information procedure to get the logged MDT reports.
Even though they work independently, MDT and QoE features have many similarities. We observe that the same may easily apply to logged MDT and QoE measurements collection in IDLE/INACTIVE states. Therefore, we believe that logged MDT principles may be used as a baseline for QoE collection in IDLE/INACTIVE.
Proposal 1: The baseline principles of logged MDT framework can be reused as a baseline for QoE measurement collection for MBS services in RRC_INACTIVE and RRC_IDLE states, i.e.:
1. The UE is configured with IDLE/INACTIVE QoE when the UE is in RRC_CONNECTED state.
2. The UE buffers the QoE reports generated while in RRC IDLE/INACTIVE state.
3. The UE does not setup/resume RRC connection just for QoE reporting, i.e. the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
2.3  Details for QoE measurement collection
MBS broadcast reception in RRC IDLE/INACTIVE states is discussed in both RAN2 and RAN3 WGs. We think RAN2 should focus on the following aspects of this objective:
(1) Configuration and reporting signalling
(2) Buffering of QoE reports
(3) QoE continuity during state transitions
These aspects are addressed one by one in the following sub-sections. We acknowledge that RAN2 may need to discuss additional aspects such as handling of UE mobility, time stamping of the reports (e.g. due to MDT and QoE alignment) etc., but we believe these aspects should be first discussed by RAN3 who is a leading WG for this WI.
2.3.1  Configuration and reporting signalling
QoE configuration signalling in Rel-17 was included in AppLayerMeasConfig IE which can be included in the RRCReconfigruation message. We assume that new service types that will be added to the QoE framework in Rel-18 will also be added in this IE. Since MBS service can be received in both RRC_CONNECTED and RRC IDEL/INACTIVE states, it seems straightforward that MBS QOE configuration for both these states is also added to the existing QoE configuration IE. 
For reporting signalling, there may be two options:
· Option 1: logged MDT like mechanisms, e.g. availability indication, and UEInformation procedure
· Option 2: use MeasurementReportAppLayer
For option 1, the reporting is independent from Rel-17 QoE reporting. Currently UEInformationResponse uses SRB1 or SRB2, and if a large QoE report is to be transmitted by this message, it may have negative impacts to other UL SRB/DRB.
For option 2, it will have a uniform reporting structure covering services for all RRC states. One addition that is required is for the UE to send QoE results availability indication to the gNB, so that the network can setup SRB4.
Proposal 2: QoE measurement configuration for MBS service received in RRC IDLE/INACTIVE is provided in the same IE/message as QoE configuration for services received in RRC_CONNECTED mode (i.e. in AppLayerMeasConfig IE). 
Proposal 3: When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB and the gNB setups SRB4 to allow the UE to send the measurement reports.
2.3.3  Buffering of QoE reports
For logged MDT, the UE is required to reserve at least 64KB of internal memory for logging the reports, which is captured in the description of the UE capability loggedMeasurements-r16. If the memory becomes full, the UE stops logging.
	loggedMeasurements-r16
Indicates whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE. A UE that supports logged measurements shall support both periodical logging and event-triggered logging. The memory size of MDT logged measurements is 64KB.



For logging of QoE measurements for MBS broadcast services, the following aspects need to be addressed:
· The minimal memory requirement. RAN2 needs to evaluate the required memory size based on aspects such as expected duration of service reception in RRC IDLE/INACTIVE, size of the reports, their periodicity etc. Input from other WGs (e.g. SA4) may be needed.
· Whether AS or application layer is responsible for storing the QoE reports. In Rel-17, when discussing pause/resume solutions, there were some technical analysis for two options, and they can be referenced here. This aspect may also require involvement from SA4.
Proposal 4: For buffering of QoE reports generated in RRCL IDLE/INACTIVE state, RAN2 should discuss:
· the minimal memory size requirement
· which protocol layer is responsible for storing the QoE reports
2.3.3  QoE continuity during state transitions
In Rel-17, the UE receives the MBS configuration for a broadcast service via MBS Control Channel, i.e. MCCH, which is common for UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states. When the UE performs MBS broadcast services in RRC_IDLE and RRC_INACTIVE, it is possible that the UE may do the state transition to RRC_CONNECTED (or vice versa) and the UE continues to receive MBS broadcast service after the state transition.
Therefore, a question arises whether the QoE measurement configuration is provided separately for RRC_CONNECTED and RRC IDLE/INACTIVE state or the same configuration is reused for all RRC states. If the UE performs the QoE measurement collection for MBS services in RRC_IDLE and RRC_INACTIVE, it is a question whether and how the UE should keep the QoE measurement collection when the services continue during the state transition. Such aspects can be discussed in future, but in our opinion, it is important to agree on the principle that the UE can continue to perform the QoE measurement for a certain MBS broadcast session when switching between different RRC states.
Proposal 5: It should be possible for the UE to continue the MBS broadcast QoE measurements for a particular QoE measurement session after the UE changes its RRC state.

3  Conclusions
In this paper, we provide some initial considerations on QoE measurement collection for MBS broadcast services. We have the following observations and proposals:
Observation 1: It is expected that SA4 will define QoE metrics for MBS broadcast services.
Proposal 1: The baseline principles of logged MDT framework can be reused as a baseline for QoE measurement collection for MBS services in RRC_INACTIVE and RRC_IDLE states, i.e.:
4. The UE is configured with IDLE/INACTIVE QoE when the UE is in RRC_CONNECTED state.
5. The UE buffers the QoE reports generated while in RRC IDLE/INACTIVE state.
6. The UE does not setup/resume RRC connection just for QoE reporting, i.e. the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
Proposal 2: QoE measurement configuration for MBS service received in RRC IDLE/INACTIVE is provided in the same IE/message as QoE configuration for services received in RRC_CONNECTED mode (i.e. in AppLayerMeasConfig IE). 
Proposal 3: When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB and the gNB setups SRB4 to allow the UE to send the measurement reports.
Proposal 4: For buffering of QoE reports generated in RRCL IDLE/INACTIVE state, RAN2 should discuss:
· the minimal memory size requirement
· which protocol layer is responsible for storing the QoE reports
Proposal 5: It should be possible for the UE to continue the MBS broadcast QoE measurements for a particular QoE measurement session after the UE changes its RRC state.
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