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1	Introduction
To support QoE in RRC IDLE and RRC INACTIVE, RAN2/RAN3 and SA4/SA5 have progressed in the open issues such as the area scope handling, the QoE configuration storage and retrieval, the assistance information as well as the QoE configuration applicability indictors. This contribution continues the discussions based on responses from different WGs.
2	Discussion
2.1	Area Scope handling
The area scope handling for MBS QoE measurement in different RRC states has been discussed in RAN2-122 meeting. RAN2 raised the identified questions in LS [1] to RAN3, SA4 and SA5. The LS responses [2][3][4] are available from the corresponding WGs. 
	Q1) RAN2 would like to ask SA4 and SA5 if the restriction specified in TS 26.247 and TS 26.114 means that LocationFilter cannot be configured together with Area Scope of QMC in NGAP signalling. If so, can this restriction be removed? as RAN2 would like to clarify that even when Area Scope of QMC is not used for area scope checking, it is still useful for RAN to help the gNB select proper UEs for QoE measurements configuration.
SA4 Answer: In TS 26.247 and TS 26.114, the limitation not to configure the LocationFilter together with the Area Scope of QMC in NGAP signalling was introduced in order to avoid the duplicated area scope handling in both the UE application layer and the network side. It is not recommended to remove this restriction. However, SA4 does not foresee any issues in case Area Scope of QMC is provided over NGAP signalling for other RAN related usage while the area scope filtering is handled by the UE using LocationFilter. 
SA5 Answer: From SA5 point of view, SA5 does not foresee any issues in case of Area Scope of QMC is provided over NGAP signalling while the area scope filtering is handled by the UE Using LocationFilter.



Based on responses from SA4 and SA5, there is no issue in case of the Area Scope of QMC is provided to gNB over NGAP signalling while the area scope information (via LocationFilter) is provided to UE for area scope checking. However, SA4 indicates the Area Scope of QMC provided over NGAP signalling can be used for other RAN related usage (instead of area scope checking) if the area scope checking is performed in UE.
Proposal 1: RAN2 to confirm, for the same UE, NW can provide the area scope information to gNB via NGAP signalling and the area scope information to UE’s Application Layer via LocationFilter.
	Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.
RAN3 Answer: RAN3 discussed the case where area scope checking is performed by the RAN and by the UE when the UE is in RRC_CONNECTED. RAN3 would like to remind that when a UE is in RRC_CONNECTED, the area scope checking for QoE measurement collection is done by the RAN based on the Area Scope of QMC IE in TS 38.413. RAN3 has no common understanding on whether inconsistencies can occur e.g. non-overlapping area scopes, if area scope checking is handled at two different entities at the same time. However, RAN3 thinks that the area scope check in RRC_CONNECTED should be continued to be performed in the RAN based on the Area Scope of QMC IE in TS 38.413.
SA4 Answer: As mentioned in the answer to Q1, from SA4 perspectives, the consecutive filtering in both the UE and the NG-RAN sides should be avoid. SA4 would also like to remind that the area scope of a QoE configuration shall only be evaluated at the start of a QoE measurement and reporting session (“QoE session”), i.e. if the UE moves out the coverage, the ongoing QoE Sessions should not be affected.
SA5 Answer: As Area Scope is used first by the base station to select the call/session, and the LocationFilter is used by the UE some (short) time after the QMC request is received in the UE. From SA5 point of view, SA5 does not see the problems for the duplicated area scope filtering.



For Q2, RAN3 indicates the area scope checking for UE in RRC_CONNECTED should be performed in RAN based on the Area Scope of QMC from NGAP signalling while there is no consensus whether it can be performed in UE at the same time. However, SA4 clearly indicate the simultaneous area scope checking in both in UE and RAN should be avoided. For SA5, they do not see the problem for duplicated area scope checking in UE and RAN while it seems the check is not at the same time (i.e., RAN checks the area scope to select a call/session while UE checks the area scope after receiving the QMC request). Furthermore, based on previous agreement from RAN3, it is confirmed that UE handles area scope checking for QoE measurements in RRC INACTIVE/IDLE state.
Proposal 2: RAN2 to confirm simultaneous area scope checking in both in UE and RAN should be avoided. For UE in RRC Connected, RAN performs the area scope check based on Area Scope provided over NGAP. For UE in RRC Idle/Inactive, UE performs the area scope check.
	Q3) RAN2 would like to ask SA4/SA5 if it is feasible to include PLMN/TA information in LocationFilter?
SA4 Answer: The UE application layer can obtain the PLMN/TA/Cell information via the existing AT command, i.e. +C5GREG. From SA4 perspective, there is no issue with extending LocationFilter to include the PLMN/TA information, but it has to be confirmed by SA5 since the information conveyed in the LocationFilter in the QMC configuration is provided by the OAM.
SA5 Answer: From the perspective of SA5, QMC supports the Area Scope configuration of the PLMN and TA. Therefore, SA5 considers that the LocationFilter configuration of the PLMN and TA is also feasible. However, whether the UE application layer can obtain the PLMN and TA information depends on the technical feasibility of SA4.



For Q3, both SA4 and SA5 confirm the LocationFilter can include the PLMN/TA information. 
Proposal 3: The LocationFilter can include the PLMN and TA information.
Based on area scope information from LocationFilter provided to UE, UE APP layer can check area scope for QoE measurement. As defined in TS 26.247 (for 3GP-DASH Streaming) and TS 26.114 (for media streaming and MTSI), the LocationFilter can be indicated via a list of cell IDs and/or a geographic area expressed with one or more instances of polygonList and/or circularAreaList. According to answers from Q3, the PLMN and TA information can be added to cell list. In this way, it seems the area scope checking in UE’s APP layer is feasible based on list of cell IDs and/or geographic area.
Observation 1: The area scope checking in UE’s APP layer is feasible based on list of cell IDs and/or geographic area (via LocationFilter).
The area scope information may be provided to gNB via NGAP signalling when the UE is in RRC CONNECTED state for the purpose of either the area scope checking in RRC CONNECTED state or for other purpose (such as UE selection for MBS QoE configuration). Based on the NGAP area scope information, the gNB may explicitly provide the QoE configuration with area scope information to UE via RRC message. UE may store the area scope information therefore it is also feasible to enable the UE’s AS layer to perform the area scope checking when the UE is in RRC IDLE/INACTIVE.
On the size of the RRC message to deliver the area scope in Uu interface, if the cell id list is to be included in the message, the maximum message size can be 3840 Bytes if the same ASN.1 in NGAP is reused in RRC message. i.e., (24 bits PLMN + 36 bits cell id) * 32 cell ids * 16 QoE configurations. Of course, the message size may be further optimized while the overhead in RRC message is considerable.
Observation 2: The area scope checking in UE’s AS layer is feasible if the Area Scope of QMC is present in NGAP signaling and the area scope information is delivered from gNB to UE AS layer in a RRC message. 
In our understanding, both UE AS layer solution and UE APP layer solution have its Pros and Cons: 
· For UE APP layer solution, it can reuse the legacy area scope definition to support the flexible area based on ‘Polygon’ shapes or ‘CircularArea’ shapes. But on the other hand, it may need frequent AS-APP layer interworking in UE to indicate the RRC state from AS to APP layer as well as the cell id change after each cell (re)selection.
· For UE AS layer solution, it will avoid the frequent AS-APP layer interworking since AS layer know the RRC state and cell id change. But on the other hand, it may cost additional RRC overhead (up to 3840 bytes) to deliver the area scope information to UE compared with the geographic area defined in LocationFilter.
The selection of the AS or APP layer for the area scope checking may depend on how the network indicates the area scope information to UE (in LocationFilter within QoE configuration container or explicitly included in RRC message). If the area scope is indicated as geographic area via ‘Polygon’ shapes or ‘CircularArea’ shapes, UE APP layer should perform the area scope check. If the area scope is indicated as cell id list or PLMN/TA, either the AS layer or APP layer can perform the check.
Proposal 4: For UE in RRC IDLE and INACTIVE, either UE AS layer or APP layer can perform the area scope checking which may depend on how network indicates the area scope to UE.
But no matter which solution is selected, the QoE application server or configuration server should make sure the area scope information can be sent to gNB/UE (e.g., via NGAP and RRC) or to UE application layer (via LocationFilter) correctly.
Furthermore, to save Uu interface overhead, it is important to avoid duplicated area scope information deliver in Uu interface. In other words, if the area scope information is included in LocationFilter as part of content in QoE configuration container, the area scope information should not be  sent to UE’s AS layer via RRC message even the Area Scope of QMC is present in NGAP signaling for either RRC Connected area scope checking or other purpose. 
Proposal 5: The area scope information should be delivered to UE via LocationFilter for area scope checking in APP layer or via explicit IE in RRC message for area scope checking in AS layer, but it should not be delivered to both layers of the UE.
As the LocationFilter within the QoE configuration container is transparent to gNB, when the gNB receives the Area Scope of QMC from NGAP signaling, it should decide whether the area scope information should be included explicitly in RRC message (and deliver it to UE’s AS layer for area scope checking in RRC IDLE/INACTIVE). Therefore, together with the Area Scope of QMC from NGAP signaling, the OAM and CN should also inform gNB whether the Area Scope of QMC from NGAP signaling should be used for area scope checking for UE in RRC IDLE and INACTIVE. That would help to determine a target layer in the UE for area scope check and avoid duplication of area scope check and area scope information delivery. 
Proposal 6: The CN should inform gNB whether the Area Scope of QMC received from NGAP signalling should be used for area scope checking for UE in RRC IDLE and INACTIVE.

2.2	QoE configuration storage and retrieval
In RAN3 LS [5], RAN3 indicated that the QoE measurement configuration information should be made available to the gNB serving the UE when the UE transits from the RRC_IDLE to RRC_CONNECTED state. But it is not clear whether the QoE measurement configuration information should be stored at the UE or at the AMF while the UE is in RRC_IDLE state. Therefore, RAN2 is asked to identify any technical issues with storing and retrieval of the corresponding QoE measurement configuration information at UE. According to the RAN3 LS, the QoE measurement configuration information to be stored includes the following, per QoE configuration:
· QoE reference.
· The IP address or ID of the Measurement Collection Entity.
· The measConfigAppLayerID.
· Service type.
· QoE measurement type (s-based or m-based measurement) for MBS broadcast service.
· (Working Assumption): available RAN visible QoE metrics.
· Additional information to be stored is FFS.

In addition to above configuration information, for UE-based solution, we think the area scope information should also be stored in UE when the UE is in RRC IDLE. Otherwise, when the UE transits from the RRC_IDLE to RRC_CONNECTED state, it is not possible for the new serving gNB to perform the area scope check.
Observation 3: For UE-based solution, the QoE measurement configuration information to be stored should include area scope information for each QoE configuration.  
After the UE transits from the RRC_IDLE to RRC_CONNECTED state, this information should be provided to the serving gNB.  However, the list of parameters to be stored per QMC context is relatively long, especially the area scope information. The legacy QMC feature supports 16 QMC configuration which may result in about 4000 bytes data volume. The UL transmission for the high amount of information will cost additional UE battery consumption and PUSCH resource usage compared to CN-based solution. Therefore, our first concern for UE-based solution is the high amount of information to be stored and to be transmitted to network.
Observation 4: For UE-based solution, high amount of information needs to be stored in UE and transmitted to network which may cause additional resource and UE power consumption.
Additionally, the high amount of information that needs to be transmitted is clearly too much for Msg5 (RRCSetupComplete or RRCResumeComplete) because it may delay the call setup. Having the information available from the very start (Initial UE Context Setup in CN-based solution) helps to align the Rel-18 framework with the legacy (Rel-17) framework. For UE-based solution, probably the context information would need to be sent in the RRC messages later than Msg5 (e.g., via UEInformationRequest/Response). Therefore, our second concern for UE-based solution is the timing when the information becomes available to the gNB, i.e., in this particular case the network will not have a full view of configured QoE sessions for MBS during the initial phase of the call. The exact UE impact would depend on the gNB implementation, but one can expect this could delay network decisions for resource allocation for the UE which are normally taken during the connection setup procedure. Need for additional RRC reconfiguration towards the UE could come as a result. For new signalling-based and management-based QMC requested in the serving cell: If RRC ID information can’t be present in msg5, the serving cell will need to wait for UEInformationRequest/Response procedure to be executed before sending any new QoE configuration to the UE. 
Observation 5: For UE-based solution, the timing when the QoE configuration information become available to gNB could delay network decisions for resource allocation for the UE, with impacts on the UE depending on the gNB implementation. Impacts linked to new QoE session setup if QoE configuration information is not included in msg5 for UE-based solution.
Furthermore, since the QoE configuration information is to be stored in UE, absence of integrity protection of the information may cause security issue. A rogue UE may modify or even invent configuration information. For example, the rogue UE may redirect QoE reporting to a different MCE instead of the one configured by network. One may argue that the configuration storage in UE is similar or same as logged MDT. However, MDT has user consent hence it may be regarded as an agreement for UE to follow the MDT configuration. In the RAN3 LS [5], we observed SA3 is informed as well. In our view, anyway, the security concern should be addressed by SA3.
Observation 6: For UE-based solution, the security concern regarding the storage of the QoE configuration in UE should be addressed by SA3.
On the MCE configuration, it was indicated by RAN3 that the MCE IP address or MCE ID should be stored in UE. Similar as logged MDT, in case MCE IP address can’t be revealed to the UE, the MCE ID should be stored in UE instead. However, it will add configuration burden for the Operator since the MCE ID should be allocated to each MCE IP address. MCEs may be deployed per application, and a relatively high number of MCEs might therefore exist in the network. A lookup table has to be prepared by operator and sent to gNB to convert the MCE ID to MCE IP address.
Observation 7: For UE-based solution, it will add configuration burden for operator if MCE ID needs to be allocated (in case the MCE IP address cannot be revealed to UE).
Based on above analysis, it seems hard to say the UE-based solution is simple. Instead, RAN2/RAN3 and SA3 should address above concerns before agreement to go UE-based solution.
Proposal 7: RAN2 to confirm below issues/concerns for UE-based configuration storage for UE in RRC IDLE and INACTIVE.
· High amount of information needs to be stored in UE and transmitted to network which may cause additional resource and UE power consumption.
· The timing when the QoE configuration information become available to the gNB could delay network decisions for resource allocation and delay the setup of any new QoE session for the UE.
· The security concern regarding the storage of the QoE configuration in UE should be addressed by SA3.
· Configuration burden added for operator if MCE ID needs to be allocated (in case the MCE IP address cannot be revealed to UE).
Based on the identified issues and concerns for UE-based solution, RAN2 can reply RAN3 LS to include the  technical issues/concerns.
Proposal 8: Reply LS to RAN3 with the identified issues and concerns for UE-based solution.

2.3	Report of MBS QoE measurement status
In RAN3 LS [5], RAN3 also indicated that after a UE configured for QoE measurements transits from the RRC_IDLE to the RRC_CONNECTED state, the gNB serving of the UE should be aware of the status of MBS QoE measurement session. RAN2 is expected to discuss how to ensure that the gNB serving the UE is aware of whether there are ongoing QoE measurements for MBS.
We understand the intention of the request is to immediately let the gNB know the session status when the UE connects gNB from RRC IDLE, for the purpose of knowing how to handle the area scope checking in the gNB. For example, if there is ongoing MBS QoE session, gNB should not check the area scope because the area scope of a QoE configuration shall only be evaluated at the start of a QoE measurement session, i.e., if the UE moves out the coverage, the ongoing QoE Sessions should not be affected. If the MBS QoE session is stopped, the network may release the QoE configuration based on area scope checking. Therefore, when the UE transits from RRC IDLE to RRC CONNECTED state, UE should report the status of QoE measurements (e.g., QoE session started, QoE session stopped) for MBS per QoE configuration in Msg5.
Proposal 9: When the UE transits from RRC IDLE to RRC CONNECTED state, UE reports the status of QoE measurements (e.g., QoE session started, QoE session stopped) for MBS per QoE configuration in Msg5.

2.4	QoE configuration applicable for RRC IDLE/INACTIVE
In RAN2-122 meeting, RAN2 reached working assumption that explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states. But the WA can be confirmed only if the MBS QoE is not a service type.
	As working assumption, RAN2 will use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states. Can be revisited if RAN3 decides to introduce a service type.



RAN3 sent LS [6] to SA4 to decide MBS should be considered as “Service Type” or “a communication service” in Rel-18 for QoE collection.
	Q1: RAN3 kindly requests SA4 to provide guidance on which of the options RAN3 should pursue in Rel-18, in order to support QMC for application sessions delivered via MBS broadcast or multicast.
· Option 1: Consider MBS as a new “Service Type” for QMC of existing service types (e.g., DASH, MTSI, VR) and for MBS specific QoE metrics. This might require SA4 to define MBS-specific QoE metrics.
· Option 2: Consider MBS as a communication service, which is based on its definition in TS 23.247. In this context, the intention is to support QMC for existing service types carried via an MBS broadcast session or MBS multicast session. In this case, the QoE measurement configuration would consider the MBS delivery mode (e.g., broadcast or multicast) used in the session.



SA4 replied in LS [7] and indicated MBS is considered as a communication service instead of a new service type.
	Answer: As mentioned in previous LS S4-230347, since there are no ongoing Rel-18 study or normative work regarding MBS QoE in SA4, SA4 suggests RAN3 to pursue the Option 2 in Rel-18. The "MBS" is considered as a communication service only, which can be used to deliver the application services, e.g. DASH streaming, VR streaming.   



Based on SA4 response (no service type introduced for MBS QoE), we think RAN2 can confirm the WA.
Proposal 10: RAN2 confirm explicit indicator will be used in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.

2.5	Assistance information for QoE buffer handling
At RAN2-123 meeting, RAN2 reached an agreement that assistance information for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full could be useful at least for UEs in IDLE/INACTIVE to allow network to prioritize some reports over others. 
	RAN2 thinks that assistance information for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full could be useful at least for UEs in IDLE/INACTIVE to allow network to prioritize some reports over others. Send LS to RAN3 to ask whether and what information can be provided to the UE for this. 



RAN2 sent LS[8] to RAN3 to ask if the gNB can obtain assistance information based on which the gNB can configure  the UE for the purpose of prioritizing some QoE reports over others. According to SA5 LS [9], SA5 think it is useful to introduce a priority per QoE configuration as assistance information to the NG-RAN node and it is possible to introduce a priority per QoE configuration for one certain service type or QoE reference in case of the QoE reporting to an NG-RAN node that is in overload. Therefore, we think RAN2 can confirm the assistance information on priority to decide which reports to discard can be provided to UE. Details on what information which can be provided can wait for more input from RAN3.
Proposal 11: RAN2 confirm priority assistance information (to decide which reports to be discarded in case the UE’s QoE buffer becomes full) can be provided to UE.
3	Conclusion
This document has made the following observations:
Observation 1: The area scope checking in UE’s APP layer is feasible based on list of cell IDs and/or geographic area (via LocationFilter).
Observation 2: The area scope checking in UE’s AS layer is feasible if the Area Scope of QMC is present in NGAP signaling and the area scope information is delivered from gNB to UE AS layer in a RRC message. 
Observation 3: For UE-based solution, the QoE measurement configuration information to be stored should include area scope information for each QoE configuration.  
Observation 4: For UE-based solution, high amount of information needs to be stored in UE and transmitted to network which may cause additional resource and UE power consumption.
Observation 5: For UE-based solution, the timing when the QoE configuration information become available to gNB could delay network decisions for resource allocation for the UE, with impacts on the UE depending on the gNB implementation. Impacts linked to new QoE session setup if QoE configuration information is not included in msg5 for UE-based solution.
Observation 6: For UE-based solution, the security concern regarding the storage of the QoE configuration in UE should be addressed by SA3.
Observation 7: For UE-based solution, it will add configuration burden for operator if MCE ID needs to be allocated (in case the MCE IP address cannot be revealed to UE).
And proposed the following:


Proposal 1: RAN2 to confirm, for the same UE, NW can provide the area scope information to gNB via NGAP signalling and the area scope information to UE’s Application Layer via LocationFilter.
Proposal 2: RAN2 to confirm simultaneous area scope checking in both in UE and RAN should be avoided. For UE in RRC Connected, RAN performs the area scope check based on Area Scope provided over NGAP. For UE in RRC Idle/Inactive, UE performs the area scope check.
Proposal 3: The LocationFilter can include the PLMN and TA information.
Proposal 4: For UE in RRC IDLE and INACTIVE, either UE AS layer or APP layer can perform the area scope checking which may depend on how network indicates the area scope to UE.
Proposal 5: The area scope information should be delivered to UE via LocationFilter for area scope checking in APP layer or via explicit IE in RRC message for area scope checking in AS layer, but it should not be delivered to both layers of the UE.
Proposal 6: The CN should inform gNB whether the Area Scope of QMC received from NGAP signalling should be used for area scope checking for UE in RRC IDLE and INACTIVE.
Proposal 7: RAN2 to confirm below issues/concerns for UE-based configuration storage for UE in RRC IDLE and INACTIVE.
· High amount of information needs to be stored in UE and transmitted to network which may cause additional resource and UE power consumption.
· The timing when the QoE configuration information become available to the gNB could delay network decisions for resource allocation and delay the setup of any new QoE session for the UE.
· The security concern regarding the storage of the QoE configuration in UE should be addressed by SA3.
· Configuration burden added for operator if MCE ID needs to be allocated (in case the MCE IP address cannot be revealed to UE).
Proposal 8: Reply LS to RAN3 with the identified issues and concerns for UE-based solution.
Proposal 9: When the UE transits from RRC IDLE to RRC CONNECTED state, UE reports the status of QoE measurements (e.g., QoE session started, QoE session stopped) for MBS per QoE configuration in Msg5.
Proposal 10: RAN2 confirm explicit indicator will be used in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.
Proposal 11: RAN2 confirm priority assistance information (to decide which reports to be discarded in case the UE’s QoE buffer becomes full) can be provided to UE.
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