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1. Introduction 
In this paper, we continue to discuss how to support QoE Measurement Collection (QMC) for applications carried over MBS broadcast and multicast in Rel-18 based on the agreements and open issues identified in the previous meetings.
2. Discussion
2.1 MBS as a communication service
SA4 sent the following reply LS in S4-231491:

SA4 thanks RAN3 for the liaison on QoE measurement collection for application sessions delivered via MBS broadcast or multicast and would like to provide the answer as following. 

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.

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.   

ACTION:     SA4 kindly asks RAN3 to take the above information into account and provide feedback if any.

Observation 1: SA4 sent reply LS that MBS should be only treated as a communication service

Proposal 1: RAN3 confirms that MBS will be treated as a communication service and not a new service type in the context of QoE

OAM might be interested in collecting QoE for an existing service type (e.g., DASH) only in certain MBS modes (e.g., unicast only, broadcast only, multicast only or combination of MBS delivery modes) or might want to know the MBS delivery mode to perform appropriate post processing. We therefore propose RAN3 to discuss the following:
Proposal 2: RAN3 should discuss the following enhancements regarding MBS:
· Enhancement 1: Enhance QoE configuration container to include a “MBS delivery mode” (so that UE performs QMC only when applications are carried over the desired MBS delivery modes)
· Enhancement 2: Enhance QoE report container to indicate “MBS delivery mode” (so that OAM can be aware of the MBS delivery mode while post processing)
2.2 MBS Service Area and MBS session ID
SA5 sent the following reply LS in S5-235781 as follows:
SA5 thanks RAN3 for the LS on collecting QoE measurements per MBS service area and MBS session ID. 
SA5 has the following responses to RAN2's questions:
Q1: Is the OAM aware of MBS service area? 
Answer：No, SA5 does not specify the MBS service-related information.
Q2: If yes to Q1, can the OAM confine the QoE measurements to a certain specific MBS service area e.g., by using the existing Area Scope of QMC as defined in section 9.3.1.224 in TS 38.413?
Answer：see Q1.
Q3: Is the OAM aware of MBS session ID (or any ID identifying the MBS session)? E.g., in RAN2 specifications (TS 38.331), MBS session ID is indicated by TMGI-r17.
Answer：No, SA5 does not specify the MBS service-related information.
Q4: If yes to Q3, would the OAM be interested in collecting QoE measurements for specific MBS sessions i.e., sessions pertaining to specific MBS session ID(s), instead of collecting QoE measurements for all MBS sessions?
Answer：see Q3.

Observation 2: SA5 sent reply LS that OAM is not aware of MBS Service Area and MBS session ID

Considering the above reply LS, the following is proposed:

Proposal 3: There is no need to enhance QoE configuration to collect QoE per MBS session or in a certain MBS service area

2.3 Area scope check for UEs in RRC_CONNECTED
RAN3 agreed on the following last meeting:
When a UE is in the RRC_CONNECTED state, the area scope checking is done by the RAN, based on the Area Scope of QMC IE, in line with the current network behavior as specified in TS 38.413.

But SA4 have sent reply LS on area scope check and copied below:

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.

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. 

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.

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 avoided. 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.

…

Observation 3: SA4 reply LS mentions that consecutive filtering in both the UE (based on LocationFilter) and the NG-RAN (based on Area Scope of QMC) should be avoided.

Currently the Area Scope of QMC can be optionally present in the QoE configuration sent over NGAP, but the optional presence was only introduced because the m-based QoE configuration (including Area Scope of QMC) might have been already provided to the target gNB and need not be provided in NG-based handover. But this is not consistent with SA4 specifications and SA4 reply LS that consecutive filtering in both the UE and the NG-RAN should be avoided. OAM should signal either the Area Scope of QMC or LocationFilter (and not both), even in the initial QoE configuration and therefore we make the following proposal:

Proposal 4: To avoid consecutive filtering in both the UE and the NG-RAN, OAM should signal either the Area Scope of QMC or LocationFilter (and not both), even in the initial QoE configuration

Proposal 5: Change the previous agreement from

When a UE is in the RRC_CONNECTED state, the area scope checking is done by the RAN, based on the Area Scope of QMC IE, in line with the current network behavior as specified in TS 38.413.
to
When a UE is in the RRC_CONNECTED state, the area scope checking is done by the NG-RAN node if Area Scope of QMC is included in the QoE configuration sent to the NG-RAN node; else UE performs the area scope checking in RRC_CONNECTED based on LocationFilter
2.4 Information that needs to be available in new gNB for QoE configurations carried over MBS multicast/broadcast
RAN3 sent a LS R3-224745 to RAN2 and SA2 on information that needs to be available in the new gNB with the following text:

In that respect, RAN3 is discussing whether the QoE measurement configuration information should be stored at the UE or at the AMF while the UE is in RRC_IDLE state. After the UE transits from the RRC_IDLE to RRC_CONNECTED state, this information should be provided to the serving gNB. 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.

Some additional information is still FFS and is discussed below.

	1. Available RVQoE metrics

	Needed

Upon UE return to RRC_CONNECTED, the new gNB should be able to configure appropriate RVQoE measurements and should know the “Available RVQoE metrics” signaled to the old gNB

Observation 4: Upon UE return to RRC_CONNECTED, the new gNB should know what were the available RVQoE metrics associated to the s-based QoE configuration at the old gNB, so that it can configure RVQoE measurements.


	2. Area Scope of QMC

	Needed

Based on Proposal 5, if the Area Scope of QMC is included  by OAM in the initial QoE configuration, the new gNB should be able to know the Area Scope of QMC configured at old gNB so that it can perform area scope check when the UE in RRC_CONNECTED at new gNB.

Observation 5: Upon UE return to RRC_CONNECTED, the new gNB should be able to know the Area Scope of QMC configured at old gNB so that it can perform area scope check when the UE in RRC_CONNECTED at new gNB


	3. Slice Scope                  for MBS multicast

	There is a concept of S-NSSAI if the MBS session is multicast as seen below:

If the MBS Session is multicast, the Service Announcement may include the DNN and S-NSSAI of the PDU Session to indicate which PDU Session is associated with the MBS Session.

Associated PDU Session: A PDU Session associated to a multicast MBS session that is used for 5GC Individual MBS traffic delivery method and for signaling related to a user's participation in a multicast MBS session such as join and leave requests.

Observation 6: Upon UE return to RRC_CONNECTED, the new gNB should be able to know the Slice Scope configured at old gNB so that it can perform slice scope check for MBS multicast sessions at new gNB


	4. MDT Alignment Information

	Not needed for alignment with immediate MDT
FFS for alignment with logged MDT

Immediate MDT configured by old gNB (which supposedly was aligned with QoE) is released upon UE going to RRC_IDLE and further the new gNB might configure a new immediate MDT configuration. Hence, we don’t think the MDT Alignment Information needs to be available in the new gNB for immediate MDT (i.e., there is no need for new gNB need to start inserting timestamps and MDT session identifiers into the QoE reports). FFS for logged MDT depending on the mechanism we design.

Observation 7: Immediate MDT configured by old gNB (which supposedly was aligned with QoE) is released upon UE going to RRC_IDLE and the new gNB might configure a new immediate MDT configuration





In light of observation 4-6, the following is proposed:

Proposal 6: The following information related to QoE configurations carried over MBS broadcast/multicast needs to be available in the new gNB:
· Available RVQoE metrics
· Area Scope of QMC
· Slice Scope for MBS multicast sessions
In light of observation 7, the following is proposed: 
Proposal 7: There is no benefit of knowing the MDT Alignment Information at new gNB because the immediate MDT configured by old gNB is released upon UE going to RRC_IDLE. FFS if the MDT Alignment Information is needed at new gNB for alignment with logged MDT

3. Conclusion
MBS as a communication service

Observation 1: SA4 sent reply LS that MBS should be only treated as a communication service

Proposal 1: RAN3 confirms that MBS will be treated as a communication service and not a new service type in the context of QoE
Proposal 2: RAN3 should discuss the following enhancements regarding MBS:
· Enhancement 1: Enhance QoE configuration container to include a “MBS delivery mode” (so that UE performs QMC only when applications are carried over the desired MBS delivery modes)
· Enhancement 2: Enhance QoE report container to indicate “MBS delivery mode” (so that OAM can be aware of the MBS delivery mode while post processing)

MBS Service Area and MBS session ID

Observation 2: SA5 sent reply LS that OAM is not aware of MBS Service Area and MBS session ID

Proposal 3: There is no need to enhance QoE configuration to collect QoE per MBS session or in a certain MBS service area

Area scope check for UEs in RRC_CONNECTED

Observation 3: SA4 reply LS mentions that consecutive filtering in both the UE (based on LocationFilter) and the NG-RAN (based on Area Scope of QMC) should be avoided.

Proposal 4: To avoid consecutive filtering in both the UE and the NG-RAN, OAM should signal either the Area Scope of QMC or LocationFilter (and not both), even in the initial QoE configuration

Proposal 5: Change the previous agreement from

When a UE is in the RRC_CONNECTED state, the area scope checking is done by the RAN, based on the Area Scope of QMC IE, in line with the current network behavior as specified in TS 38.413.
to
When a UE is in the RRC_CONNECTED state, the area scope checking is done by the NG-RAN node if Area Scope of QMC is included in the QoE configuration sent to the NG-RAN node; else UE performs the area scope checking in RRC_CONNECTED based on LocationFilter

Information that needs to be available in new gNB for QoE configurations carried over MBS multicast/broadcast

Observation 4: Upon UE return to RRC_CONNECTED,  the new gNB should know what were the available RVQoE metrics associated to the s-based QoE configuration at the old gNB, so that it can configure RVQoE measurements.

Observation 5: Upon UE return to RRC_CONNECTED, the new gNB should be able to know the Area Scope of QMC configured at old gNB so that it can perform area scope check when the UE in RRC_CONNECTED at new gNB

Observation 6: Upon UE return to RRC_CONNECTED, the new gNB should be able to know the Slice Scope configured at old gNB so that it can perform slice scope check for MBS multicast sessions at new gNB

Proposal 6: The following information related to QoE configurations carried over MBS broadcast/multicast needs to be available in the new gNB:
· Available RVQoE metrics
· Area Scope of QMC
· Slice Scope for MBS multicast sessions
Observation 7: Immediate MDT configured by old gNB (which supposedly was aligned with QoE) is released upon UE going to RRC_IDLE and the new gNB might configure a new immediate MDT configuration

Proposal 7: There is no benefit of knowing the MDT Alignment Information at new gNB because the immediate MDT configured by old gNB is released upon UE going to RRC_IDLE. FFS if the MDT Alignment Information is needed at new gNB for alignment with logged MDT
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