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Introduction
According to the WID of Rel-18 QoE [1], one of the objectives aims to specify QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS. In this paper, we examine the following issues:
· How the applicable RRC-state(s) of a QoE configuration can be indicated?
· How the UE decides which QoE report should be discarded when the AS buffer becomes full in RRC-IDLE/INACTIVE states?
· How area scope checking should be handled in all RRC states ?

Discussions
Indication for Applicable States of QoE Configurations
In Rel-17, the UEs cannot be configured to perform application layer measurements when it is in IDLE/INACTIVE modes. This makes sense considering that most of the applications requiring 5G NR communication services can only operate when the UE is in RRC-CONNECTED state. Nonetheless, in order to support QoE for services that can be received by UE in all RRC states such as MBS, Rel-18 should allow the network to configure QoE measurement at the UE in RRC-INACTIVE/IDLE states as well.
In light of this, we have agreed that RRC-Reconfiguration and RRC-Resume messages can be used to provide configurations for QoE measurements in RRC-IDLE/INACTIVE state. Furthermore, in RAN2#121bis-e we have confirmed that some indication in the QoE configuration should allow the UE to determine if such the QoE configuration is still applicable even after the UE transits to RRC-IDLE/INACTIVE state:
	5:	The QoE configuration indicates the applicable states (i.e. that the QoE measurements for CONNECTED are supposed to be gathered also in RRC_IDLE/INACTIVE). FFS whether this is explicit or implicit.


 
There are two options about this indication:
· Option 1: An explicit indication in QoE configuration that instructs the UE to continue QoE measurement in RRC-IDLE/INACTIVE state.
· Option 2: The UE continues QoE measurement in RRC-IDLE/INACTIVE state for QoE configurations corresponding to service type of MBS.
In our understanding, QoE measurement in RRC-IDLE/INACTIVE states is solely used for MBS, and therefore it seems to be simpler if the UE can determine whether the QoE configuration is still applicable in RRC-IDLE/INACTIVE states based on if the service type of the QoE configuration corresponds to MBS. However, it is still not clear whether a new service type corresponds to MBS will be introduced by RAN3. Thus, we think whether an explicit or an implicit indication should be used is hinged on RAN3’s progress.
Proposal 1: If a new service type of MBS is to be introduced, whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states can be implicitly indicated by the service type. Otherwise, explicit indication can be used.

QoE Measurement Discarding when AS Buffer is Full
For QoE measurements collected in RRC-IDLE/INACTIVE states, by default the UE does not proactively return to RRC-CONNECTED state for QoE reporting, according to the following agreement:
	1: UE can be configured to do QoE measurements for MBS broadcast in all RRC states.
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.


 
Therefore, the AS should continuously store the QoE measurements received from the APP layer, and eventually the AS buffer can become full. RAN2 has concluded that, in such cases, the older QoE measurements in the AS buffer can be over-written by the newer QoE measurements, meaning the UE can discard some stored QoE measurements to free up some buffer memory. Moreover, during RAN2#121bis-e we have further discussed how the UE should decide which QoE report to be discarded when the buffer is full. The detailed agreements are listed below:
	4: As a default behavior, when the UE’s buffer for storing QoE reports is full and a new report arrives, the UE should discard older report(s) to make room for the new one.
5: FFS whether it is possible to provide information (e.g. priority, service type, etc.) to UE about buffering for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full. 



From our perspective, there are two possible approaches for the UE to decide the QoE report to be discarded:
· Timer-based approach: The UE starts a timer when a QoE report is collected, and discard the QoE report when the timer expires. 
· Priority-based approach: Each of the QoE configuration includes a priority level. When the buffer becomes full, the UE can first discard the QoE measurements collected based on the QoE configuration with the lowest priority, in order to make some room for newer measurements.
On the other hand, there are some suggestions about discarding in accordance to the service type. However, we are not too sure how it can work as UE may not be able to tell which service type is more important than another.
SA5 has provided the following information in the reply LS (R2-2302461):
	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.



Thus, it seems there is no time-sensitivity for QoE reports, and therefore Timer-Based based approach does not seem to provide much benefits. Conversely, we think priority-based approach is a straightforward way for the UE to know the ordering of discarding. Furthermore, RAN3 has agreed that some assistance information can be provided to RAN to handle QoE reporting upon RAN overload, according to the LS from RAN3 (R2-2302425):
	In case assistance information for handling of QoE reporting upon RAN overload is sent to the RAN, it is sent together with QoE measurement configuration. RAN3 to further discuss what the assistance information is. From RAN3 perspective, there is no need to send assistance information to UE.



In our understanding, although it is not fully confirmed, the assistance information could be some type of priority level associating to each QoE configuration. Thus, the gNB is able to use such information to decide which QoE configuration should pause/resume its reporting when the RAN is overloaded. Hence, it seems to be useful if such assistance information is also provided to the UE for the purposes of QoE report discarding in RRC-IDLE/INACTIVE states. It is worth noting that, from RAN3 perspective, such information is not needed to be provide to UE.  Therefore, if we can agree that QoE report discarding behaviour in RRC-IDLE/INACTIVE may be based on such assistance information, RAN2 should let RAN3 to know about this. We have prepared a draft reply LS in [2].
Proposal 2: Priority level per QoE configuration should be introduced for the UE to decide which QoE report can be discarded first when the buffer becomes full in RRC-IDLE/INACTIVE states.
Proposal 3: Send a reply LS to RAN3 to notify that the assistance information for handling of QoE reporting upon RAN overload may also be useful for UE to handle QoE report discarding in RRC-IDLE/INACTIVE states.

Area Scop Verification
When the UE moves out of the area scope for the QoE configuration, it was agreed that the UE should keep the QoE configuration but not to start the QoE session:
	5: If UE moves outside of area scope for QoE configuration, UE keeps the QoE configurations and does not start new QoE sessions.



The more important question is, which entity is responsible in checking whether the UE is in the area scope or not. When the UE is in RRC-IDLE/INACTIVE state, the network is not able to track the UE location. But when the UE is in RRC-CONNECTED state, it is still not clear whether the area scope for MBS should be checked by the UE or the network. Moreover, RAN2 had some debate about whether area scope checking should be handled by UE AS or UE APP. The agreements made in RAN2 #121bis-e are the following:
	1: For MBS broadcast services: 
-	Area scope is checked by the UE when the UE is in RRC IDLE/INACTIVE state. 
-	FFS whether area scope is checked by the network or by the UE when the UE is in RRC CONNECTED state for MBS broadcast services. 

2:  FFS whether area scope checking for MBS broadcast is done by UE Application layer. FFS if this is for all RRC states.



From our perspective, we should keep it simple by not changing the entity that handles the area scope checking too much or too frequently. Ideally, we think the area scope should be verified by the same protocol layer of the same node always, regardless of the RRC state. In our view, the overall framework may be more complicated if we switch the area scope verification responsibility across different entities and/or layers whenever there is a RRC state transition. 
According the reply LS from SA4 (R2-2301940), this is very clear that the applicable area scope can be provided to application layer in the container. Furthermore, the application layer is able to know the UE’s location:
	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. 



Hence, with all these considerations and information in mind, we think it is much simpler if the area scope is handled by UE APP in all RRC states.
Proposal 4: Area scope checking should be handled by UE APP in all RRC states.

Conclusions
In this contribution, we have discussed some of views about QoE measurements in IDLE/INACTIVE states for MBS. The following are proposed:
Proposal 1: If a new service type of MBS is to be introduced, whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states can be implicitly indicated by the service type. Otherwise, explicit indication can be used.
Proposal 2: Priority level per QoE configuration should be introduced for the UE to decide which QoE report can be discarded first when the buffer becomes full in RRC-IDLE/INACTIVE states.
Proposal 3: Send a reply LS to RAN3 to notify that the assistance information for handling of QoE reporting upon RAN overload may also be useful for UE to handle QoE report discarding in RRC-IDLE/INACTIVE states.
Proposal 4: Area scope checking should be handled by UE APP in all RRC states.
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