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1	Introduction
In Rel-18, the QoE measurement (WID RP-223488) will apply for UE in Idle/Inactive mode, e.g., to support Application Layer measurement Collection functionality for MBS broadcast service received in RRC Idle/Inactive mode. 
· [bookmark: _Hlk110940406]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.

It is expected that the UE would be able to make QoE measurements during Idle/Inactive RRC states and report QoE measurements back to the network. Based on the progress made in both RAN2 and RAN3, in this contribution we elaborate more on the potential way forward for extending the QoE framework to RRC Idle and RRC Inactive for MBS broadcast service.
2	Discussion
2.1	QoE Configuration for MBS
For MBS broadcast communication service, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area. A broadcast communication service is delivered to the UEs using a broadcast session. And a UE can receive a broadcast communication service in RRC IDLE, RRC INACTIVE and RRC_CONNECTED state. To support QoE for the broadcast service, NR QoE framework needs to enable data collection for the service that can be continued through all RRC states. 
In the previous RAN2 meetings, it was agreed that the QoE configuration for MBS broadcast service will be provided via dedicated signalling such as RRCReconfiguration and RRCResume message. The UE will then store the configuration and perform QoE measurements accordingly when it transfers to RRC idle/inactive. However, it is still FFS whether RRCRelease can be used. 
	Agreement:
· The gNB can send the QoE configuration for MBS broadcast service to UE by RRC message in RRC_CONNECTED via dedicated signalling. The UE stores the configuration for QoE and performs the application layer measurement for MBS broadcast service. 
· FFS if configuration can be done in IDLE/INACTIVE states.
· Rel-18 QoE configuration can be provided to UE as in Rel-17 (RRCreconfiguration, RRCresume). 
· FFS if RRCRelease can be used – proponents should provide detailed proposals on what is in RRCRelease, why it is needed, how to handle RRCReconfiguration + RRCRelease together.


Ag
A UE may be configured with a list of application layer measurement configurations via RRCReconfiguration and RRCResume message. However, the same dedicated QoE configurations for UE in RRC Connected state may not be reused when the UE switches to RRC inactive and RRC idle. Therefore, when UE is transferred from RRC Connected to RRC idle/inactive state, the gNB should indicate whether the QoE collection for MBS is to be continued. 
There are several options on how the gNB informs the continuity of the QoE collection configuration for MBS to UE. One option is to indicate the continuity information in RRCReconfiguration message. The other option is that the gNB can indicate the continuity of the application layer configuration in RRCRelease messages. Since RRCRelease message will be used to switch the UE from RRC Connected state to idle/inactive, it seems simple to include the application layer configuration continuity indications in RRCRelease message. Otherwise, the gNB has to issue an additional while unnecessary RRCReconfiguration to release some application layer configurations before gNB triggers the RRCRelease.
Proposal 1: RRCRelease can be used to inform UE the continuity of application layer measurement configurations for UEs being in RRC idle and RRC inactive state.
To indicate the continuity of application layer measurement configurations, the gNB can either indicate the RRC IDs for the QoE collections to be released or the RRC IDs for the QoE collections to be maintained/continued in RRCRelease message. In Rel-17, if the UE enters RRC idle state the UE should release all application layer measurement configurations. Following this principle, to continue the QoE collection for MBS when UE is in RRC idle, the gNB should indicate the RRC IDs for the QoE collections to be continued in RRCRelease message. Hence the UE should only release the application layer measurement configurations which are not indicated to be maintained/continued when it enters RRC idle. 
Proposal 2: The gNB can indicate the RRC ID(s) for the QoE collection to be maintained/continued in RRCRelease message. 
When the UE is in RRC Idle state, the other open issue is how to store the QoE configurations for MBS.
	Agreement:
· Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE AS layer stores QoE configurations (except for QoE container) for MBS broadcast.  FFS what exactly AS layer stores
· Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE APP layer should store QoE configurations (at least QoE container) for MBS broadcast. FFS what exactly is sent to AL.



It was agreed by RAN2 that at least QoE configuration container for MBS broadcast should be stored in UE’s APP layer when UE is being in RRC idle, hence the App layer will continue the QoE collection based on the container. At the same time, the UE should perform the area scope checking. If UE moves outside of area scope for an QoE configuration, the UE should not start new QoE sessions for the configuration. 
In our understanding, what parameters should be stored in the AS layer and what should be sent to App layer may depend on which layer will perform the area scope checking. For example, if it is AS layer who should check the area scope for a QoE configuration, the AS layer needs to store the RRC ID at least and inform the APP layer when the UE is out of the area scope or re-enters the area scope. While the RRC ID may not be needed in AS layer if the APP layer checks the area scope. However, how to check the area scope in RRC idle/inactive for a QoE collection for MBS is still open.
Proposal 3: RAN2 to discuss how to store the QoE configurations for MBS based on the conclusion of Area Scope handling for UE in RRC Idle/inactive. 

2.2	UE selection for QoE collection
Given the MBS broadcast service characteristics it can be provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast service area are authorized to receive the data). To ensure controlled data collection through all RRC states of the UEs, RAN2#119 identified an FFS to discuss the way how the gNB selects the MBS users: 
	Agreement:
FFS how does gNB determine which UEs can be configured with MBS QoE measurements



In contrary to Rel-17, Rel-18 QoE for MBS broadcast service might result in a massive reporting and long sessions. To save the Uu interface signalling overhead, there is no need to configure all the UEs in an area to collect QoE measurements. In fact, from network point of view, it is sufficient to configure only a limited number of UEs in an area for QoE collection to benchmark the QoE of the MBS service. In other words, to ensure the constrains with buffering data and generating higher load, the QoE configuration should support the option to choose UEs in a selective manner. 
The gNB may select UEs based on the requirements on how to benchmark MBS service quality. For example, network may select the UEs in a randomized way in which the QoE reports from the selected UEs can represent the overall MBS service quality of a dedicated area. Another way is that network may select UEs who have potential to have poor MBS service experience. It is gNB’s strategy to decide which UEs should be selected to configure the QoE measurements.
Proposal 4: The gNB can select MBS UEs for QoE measurement either in a randomized way or only select UEs that experience poor MBS service experience.

2.3	QoE data buffer handling for UE in RRC idle/inactive
When the UE is in RRC idle or inactive state, it is expected that the UE needs to continue collecting QoE data for MBS. Therefore, QoE data shall be stored when the UE is in RRC idle or RRC inactive state until the UE establishes a connection with the network and QoE data can be transmitted to the network. Since the UE needs to buffer the QoE data for as long as it stays in RRC idle or inactive, it means the stored data may impact the UE memory more seriously.
In RAN2-121 meeting, RAN2 agreed that UE’s AS layer should discard the QoE data if the AS layer buffer is full. While the conclusion can be re-visited if SA5 indicates any issue with this conclusion.
	Agreement:
If the AS layer buffer is full, RAN2 thinks AS layer should discard the QoE data. Can revisit this if SA5 LS reply indicates something that would create issues with this. FFS what the minimum AS layer buffer size (at least 64 kBytes, can consider whether larger value is used in UE capability discussions).



In the reply LS (S5-232760) from SA5, SA5 indicates that it is possible that OAM side provides selection policies on whether the newer or the older QoE reports should be discarded if the UE buffer is full while there are no use cases for it yet. In our understanding, the reply implies the UE can discard the QoE reports if the AS buffer is full which is aligned with RAN2 agreement.
	SA5 has the following responses to RAN2's questions:
Question 3: Is there a time after which the QoE reports collected by the UE are no longer useful for the OAM?
SA5: There is no time limit after which the QoE reports are no longer useful for the consumer, e.g. OAM, assurance or analytics functions. When a consumer has enough data, the QoE session shall be completed.
Question 4: In case of limited storage space for QoE reports at the UE, is there any preference from the OAM side on which QoE reports should be reported and which should be discarded, e.g. is there a principle that newer or older reports are more useful for the network?
SA5: From SA5’s point of view, some selection policies from consumers could be possible, but there are no use cases for it yet. But as a consistent behavior is wanted from all UEs, a default behavior should be to prioritize new data.



Proposal 5: Based on SA5 reply LS, RAN2 can confirm the agreement that AS layer should discard the QoE data if the AS layer buffer is full.
Furthermore, SA5 informs RAN2 that the default behaviour in UE should be to prioritize new QoE data reporting instead of the old one. To support this principle, the UE should discard the old QoE data and store the new data if the UE’s QoE buffer is full. Most importantly, SA5 indicated that if network wants to change the order on the newer or older data to be reported, all the UEs should have a consistent behaviour.
Since SA5 has not identified the use case to define different selection policies for QoE data reporting, at least in Rel-18, we think a predefined rule on how UE should handle the QoE data buffer is enough. If the UE’s AS layer QoE buffer is full, UE should discard the old QoE reports and store the new one received from the Application layer.
Proposal 6: If the AS layer QoE buffer is full, the UE can overwrite the old QoE data when it receives a new QoE report from the application layer. This principle can be predefined in the specification.

2.4	Area Scope handling
On the aspect of QoE measurement area scope handling, RAN3 agreed that in case QoE measurements are collected by the UE in RRC IDLE/INACTIVE state, area scope is checked by the UE. However, it is not clear whether the area scope check should be handled in UE’s AS layer or Application layer hence RAN2 sent LS R2-2213054 to SA4 in order to confirm whether the applicable area scope of a QoE configuration can be provided to the application layer as part of the QoE configuration container. SA4 confirmed in the reply LS S4-230369 that, the area scope of a QoE configuration can be provided within the QoE configuration container and it can be indicated via the Location Filter, which can be a list of cell IDs.
	Question 1: Can information about the applicable area scope of a QoE configuration be provided to the application layer in the UE as part of the QoE configuration container? If it can, how is this information defined at the application layer, e.g. does it indicate applicable tracking area, applicable cells etc.?
SA4 reply: For QMC of 3GP-DASH Streaming, VR Streaming and MTSI, the area scope of a QoE configuration can be provided within the QoE configuration container and it can be indicated via the Location Filter, which can be a list of cell IDs and/or a geographic area expressed with one or more instances of polygonList and/or circularAreaList. Tracking area is not supported.
Question 2: Can the application layer know the UE location on the proper level (e.g. tracking area, cell) and use this information to decide whether to start QoE measurements when triggering conditions are met?
SA4 reply: The application layer can know the UE’s location on a proper level (e.g. cell ID, geographical coordinates). The QoE configuration is then evaluated by the client at the start of a QoE measurement and reporting session (“QoE session”) associated with a streaming session. This includes evaluation of any filtering criteria such as by geographical area or cell ID. When the trigger conditions are met, e.g. the UE is in the target area at the start of the session, the QoE session is started for QoE measurement and reporting.
As a reminder, SA4 specifications assume that LocationFilter can only be included in the QoE configuration container, if geographical filtering is not handled on the network side, i.e. to avoid otherwise redundant location filtering at network and UE sides, as mentioned in TS 26.247 and TS 26.114. As for AS layer filtering, SA4 assumes that the area scope filtering will not be based on GNSS locations and polygon/circular shapes, but rather on radio network parameters like Cell Id or Tracking Area. 



Observation 1: The area scope of a QoE configuration can be provided within the QoE configuration container in UE’s Application layer, which is already supported in current specification.
Since the area scope can be provided to UE’s application layer based on current SA4 specification and the UE should keep the QoE configuration when it transfers from RRC Connected to RRC idle/inactive, the UE can exactly know the area scope to be checked when it moves to RRC idle/inactive.
To minimize the specification impact, we think it is a reasonable way-forward to reuse the area scope information in the application layer for area scope checking when the UE moves to RRC idle/inactive.
Proposal 7: When UE moves to RRC idle/inactive, the UE should perform the area scope check based on the area scope information provided in Application layer.
Furthermore, SA4 indicated that the application layer can know the UE’s location on a proper level (e.g. cell ID, geographical coordinates). It implies the area scope check can be performed in UE’s Application layer as well. However, SA4 also mentioned the UE only check the area scope at the start of a QoE session. 
Observation 2: The area scope can be checked in UE’s application layer at the start of a QoE session.
In our view, the area scope checking in UE’s application layer is the most straight-forward way and it minimizes the impact to UE’s AS layer and RRC specification. RAN2 may also need to discuss whether the area scope checking only happened in QoE session start is acceptable or not.
Proposal 8: RAN2 to further discuss whether the area scope check can be done in UE’s application layer, with the restriction that the checking can only be triggered at the start of a QoE session.

2.5	QoE reporting for MBS
According to the agreements in RAN2#120 meeting, as a baseline, UE does not trigger RRC connection setup or resume just for the sake of reporting QoE measurement results. It is FFS whether there are cases where UE can trigger RRC connection Setup for the sake of reporting QoE.  
	Agreement:
As a baseline, UE does not tigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.



As discussed in section 2.3, since the UE needs to buffer the QoE data for as long as it stays in RRC idle or inactive, it means the stored data may impact the UE memory seriously. When the UE’s AS layer buffer is full, the UE has to discard the old QoE reports and store the new one received from Application layer, or vice versa.  For the MBS transmission observability, e.g., to compare reception of the service in idle/inactive UEs, we believe Rel-18 solution should provide certain means to overcome discarding QoE data at a high rate. One possibility is to extend UE memory requirement, but it can only mitigate the issue instead of resolving the issue. From network point of view, if the system load is low enough, it makes no sense to forbid UE to trigger the RRC connection for the QoE data report before the UE discards it. Therefore, we would like to suggest that gNB could control whether the UE is allowed to resume or setup the RRC connection to report the QoE data which is to be discarded.
Proposal 9: When UE’s QoE buffer is full, the UE is allowed to trigger RRC Resume or Setup to report the QoE data if it is allowed by network.

3	Conclusion
This document has made the following observations and proposals:
Proposal 1: RRCRelease can be used to inform UE the continuity of application layer measurement configurations for UEs being in RRC idle and RRC inactive state.
Proposal 2: The gNB can indicate the RRC ID(s) for the QoE collection to be maintained/continued in RRCRelease message. 
Proposal 3: RAN2 to discuss how to store the QoE configurations for MBS based on the conclusion of Area Scope handling for UE in RRC Idle/inactive. 
Proposal 4: The gNB can select MBS UEs for QoE measurement either in a randomized way or only select UEs that experience poor MBS service experience.
Proposal 5: Based on SA5 reply LS, RAN2 can confirm the agreement that AS layer should discard the QoE data if the AS layer buffer is full.
Proposal 6: If the AS layer QoE buffer is full, the UE can overwrite the old QoE data when it receives a new QoE report from the application layer. This principle can be predefined in the specification.
Observation 1: The area scope of a QoE configuration can be provided within the QoE configuration container in UE’s Application layer, which is already supported in current specification.
Proposal 7: When UE moves to RRC idle/inactive, the UE should perform the area scope check based on the area scope information provided in Application layer.
Observation 2: The area scope can be checked in UE’s application layer at the start of a QoE session.
Proposal 8: RAN2 to further discuss whether the area scope check can be done in UE’s application layer, with the restriction that the checking can only be triggered at the start of a QoE session.
Proposal 9: When UE’s QoE buffer is full, the UE is allowed to trigger RRC Resume or Setup to report the QoE data if it is allowed by network.


