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1. Introduction 
In this paper, we continue to discuss how to support QoE Measurement Collection (QMC) in RRC_INACTIVE and RRC_IDLE for MBS in Rel-18 based on the agreements and open issues identified in the previous meetings.
2. Discussion
The RVQoE discussion on supporting AR/MR and MBS specific metrics may only be triggered based on progress of SA4
2.1 RVQoE measurement collection in RRC_INACTIVE and RRC_IDLE
Some companies in the previous meeting were of the opinion that that UEs in RRC_INACTIVE and RRC_IDLE can (continue to) perform RVQoE measurement collection, store the RVQoE measurements in UE buffer and report the RVQoE measurements once the UE is in RRC_CONNECTED. One such motivation provided in [1] was that the RVQoE measurements collected in RRC_INACTIVE and RRC_IDLE can be used for some non-real time optimization e.g., as input for AI/ML functions.
In our view, RVQoE measurements are mainly intended for (near) real-time collection of QoE metrics with a maximum reporting periodicity of 1024 ms defined in Rel-17. A UE which is released to RRC_INACTIVE or RRC_IDLE might stay in RRC_IDLE for a significant duration (e.g., tens of seconds) if there is no pending data transmission. Requesting the UE to store the RVQoE measurements in RRC_IDLE/RRC_INACTIVE just for some non-real time optimization or as input to AI/ML functions seems to add unnecessary complexities to the UE. We thereby have the following proposals:
Observation 1: RVQoE measurements are mainly intended for (near) real-time collection of QoE metrics with a maximum reporting periodicity of 1024 ms defined in Rel-17
Proposal 1: There is no need for UEs in RRC_INACTIVE and RRC_IDLE to perform RVQoE measurement collection
Proposal 2: UE should release the RVQoE configuration (if configured by a gNB) upon going to RRC_IDLE/RRC_INACTIVE
Also, RAN2 made this following agreement:
UE can be configured to do QoE measurements for MBS broadcast in all RRC states. As a baseline, UE does not trigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.
Supporting RVQoE reporting from UEs in RRC_INACTIVE and RRC_IDLE would mean using SDT resources or triggering RRC connection establishment just to report RVQoE. 
Observation 2: Supporting RVQoE reporting from UEs in RRC_INACTIVE and RRC_IDLE would require triggering RRC connection establishment just to report RVQoE or using SDT resources to report RVQoE and would result in extra power consumption just to report RVQoE.
Considering the complexities and drawbacks (e.g., extra power consumption just to report RVQoE), we make the following proposal
Proposal 3: There is no need to support RVQoE reporting from UEs in RRC_INACTIVE and RRC_IDLE in Rel-18 i.e., there is no need to trigger RRC connection establishment or use SDT just to report RVQoE
2.2 Information that needs to be available in new gNB for MBS QoE
We have been discussing how to ensure that the new gNB receiving the MBS QoE measurements collected in RRC_IDLE and RRC_INACTIVE can identify the QoE configuration configured by old gNB and forward the QoE reports to the right MCE server and support QoE measurement continuity if there is a subsequent handover. And we have the UE based solution vs. CN based solution as listed in the FFS below.

Option 1 (CN-based solution): Old gNB stores the entire network instance QoE configuration at AMF before going to RRC_IDLE and new gNB retrieves the stored QoE configuration from AMF during reconnection.
Option 2 (UE-based solution): New gNB doesn’t need to know the QoE configuration of old gNB upon reconnection. It is sufficient if new gNB is informed by UE via QoE report. 
The following was agreed last meeting:

At least the following QoE configuration related information for MBS broadcast service should be available in the new gNB:
· QoE Reference
· Measurement Collection Entity Information (the detail information can be further discussed)

And the following was left FFS for #1-#8 below
RAN3 to discuss which configuration information related to QoE measurement needs to be available in the new gNB

	1. Measurement Configuration Application Layer ID (RRC level ID)

	Needed (but QoE Reference alone might be sufficient if UE-based solution is used)

Without this knowledge, the measConfigAppLayerID configured at UE for one QoE Reference by old gNB might be reused for another QoE Reference by new gNB and this might result in overwriting of QoE configurations.

Observation 3: If the knowledge of measConfigAppLayerID is not known at new gNB, the measConfigAppLayerID configured at UE for a certain QoE Reference by old gNB might be reused by new gNB for another QoE Reference thereby resulting in overwriting of QoE configurations

But we would like to highlight that if UE based solution is used, then QoE Reference alone might be sufficient i.e., QoE Reference is sent in RRC by old gNB while sending the QoE configuration of MBS broadcast service and QoE Reference is reported back to new gNB in the QoE Report.


	2. Service Type

	Needed

From TS 38.331, 
The network always configures serviceType when application layer measurements are initially configured and at fullConfig.

So, in case the new gNB wants to do a full configuration, the knowledge of service type is needed at the new gNB

Observation 4: The new gNB needs to know the serviceType if it wants to do a full configuration


	3. Container for Application Layer Measurement Configuration (config container)

	Not needed

The QoE configuration container is sent transparent to the gNB and is used only at the UE to perform QMC (not used at the gNB). Also, there is overhead (up to 8000 bytes per QoE configuration) if we want to ensure that the QoE configuration container needs to be known at the new gNB

Observation 5: The QoE configuration container is sent transparent to the gNB and is used only at the UE to perform QMC (not used at the gNB).

Proposal 4: There is no need for “Container for Application Layer Measurement Configuration” to be available in the 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 the new gNB should 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. FFS for logged MDT depending on the mechanism we design.

Proposal 5: 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 MT Alignment Information is needed at new gNB for alignment with logged MDT



	5. Area Scope of QMC

	Not needed in case of Option 1
Needed in case of Option 2

RAN3 already agreed that UE handles area scope checking for QoE measurements in RRC_IDLE and RRC_INACTIVE. But it is not clear who (UE or gNB) performs area scope check for QoE configurations of MBS broadcast service in RRC_CONNECTED.

Observation 6: RAN3 already agreed that UE handles area scope checking for QoE measurements in RRC_IDLE and RRC_INACTIVE.

Proposal 6: Whether the Area Scope of QMC needs to be available in the new gNB depends on who (UE or gNB) performs area scope check for QoE configurations of MBS broadcast service in RRC_CONNECTED. RAN3 should therefore discuss the following options:
· Option 1: UE performs area scope check for QoE configurations of MBS broadcast service in all RRC states
· Option 2: UE performs area scope check for QoE configurations of MBS broadcast service in RRC_IDLE and RRC_INACTIVE whereas gNB performs area scope check for QoE configurations of MBS broadcast service in RRC_CONNECTED


	6. Slice Scope                  (S-NSSAI List)


	Not needed for MBS broadcast service
FFS for MBS multicast service

Firstly, MBS broadcast service does not have the concept of S-NSSAI in the UE. Also, there’s no PDU session associated to a broadcast session. The S-NSSAI (and DNN) is for the associated PDU session to the multicast MBS session as seen from the following clauses in TS 23.247 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 7: There is no PDU session associated to a broadcast session nor there is a concept of S-NSSAI in the UE for MBS broadcast service

Proposal 7: OAM shouldn’t send the Slice scope in QoE configuration when it is for an MBS broadcast service.

Proposal 8: Slice scope is not needed in the new gNB for MBS broadcast service. FFS for MBS multicast service.

In Rel-18, the plan so far is to support QMC for MBS multicast service in RRC_CONNECTED only.

But we haven’t discussed who (UE or gNB or both) performs slice scope check for QoE configurations of MBS multicast service in RRC_CONNECTED

Proposal 9: RAN3 should discuss who (UE or gNB or both) performs slice scope check for QoE configurations of MBS multicast service in RRC_CONNECTED


	7. RVQoE information

	Depends on discussion in section 2.1

	8. QoE measurement type (signaling based, management based)

	FFS

Goal: m-based QoE configuration sent to the new gNB should not override an existing s-based QoE configuration at the old gNB

QoE Reference is a globally unique identifier. Is it even possible that the OAM allocates the same QoE Reference for a s-based and m-based QoE configuration?

Proposal 10: RAN3 should discuss whether it is possible for the OAM to allocate the same QoE Reference for a s-based and m-based QoE configuration




Proposal 11: At least the following information related to QoE configuration of MBS broadcast service needs to be available in the new gNB:
· QoE Reference (already agreed in R3#119)
· MCE information (already agreed in R3#119)
· Measurement Configuration Application Layer ID (not needed for UE-based solution as QoE Reference is sufficient)
· Service Type
Regarding whether to use UE-based solution or CN-based solution, we think both options are feasible. 
Observation 8: Supporting CN-based solution would mean SA2 impacts (AMF needs to store the QoE configuration)
Observation 9: Supporting UE-based solution would mean no SA2 impacts but there is additional Uu overhead in both QoE configuration and QoE report and a new “MCE ID” would have to be defined by SA5
Proposal 12: Use CN-based solution if more information (e.g, Area Scope, RVQoE information) needs to be available in the new gNB than what is identified in Proposal 11 (because it would add to more Uu overhead in both QoE configuration and QoE report and a new “MCE ID” would have to be defined by SA5)
Proposal 13: Send LS to SA2 to check if a CN-based solution is feasible for storing the QoE configuration of MBS broadcast service when UE is in RRC_IDLE (e.g., similar to how AMF stores the UE capability information)
2.3 QoE measurement collection per MBS session or MBS mode
SA4 sent a reply LS in R3-230786:
Q1: Is the UE application layer aware of any ID identifying the MBS session? E.g. in RAN2 specifications (TS 38.331), MBS session ID is indicated by TMGI-r17.
SA4 reply: The MBS Session ID (i.e. TMGI-r17, Source Specific IP Multicast address) is known by the UE application layer (which in SA4’s MBS User Service architecture – see Figure 4.3.1-1 of TS 26.502, corresponds to the collective functional entities in the UE: MBS-Aware Application, MBSF Client and MBSTF Client) based on the received MBS User Service Announcement from the MBSF.
Q2: If yes to Q1, can the UE application layer collect the following aspects per any ID identifying the MBS session:
- Existing QoE metrics defined in SA4 specifications (TS 26.247, TS 26.114, TS 26.118)
- MBS specific QoE metrics (in case any are to be specified)
SA4 reply: If the contents of an MBS Application Service such as 3GP-DASH or VR Streaming is carried over an MBS session, the UE application layer can collect the QoE metrics for that service as defined in TS 26.247 and TS 26.118, respectively. As mentioned in previous LS S4-221289, there are no Rel-17 work and also no ongoing Rel-18 study or normative work on MBS QoE in SA4. We will keep RAN3 informed in case of any progress of UE application layer collection of any MBS specific QoE metrics per MBS session. 
Observation 10: SA4 clarified that the MBS session ID is known by the UE application layer
While we got clarity from SA4 that UE application layer is aware of the MBS session ID, we are not sure whether OAM knows the MBS session IDs. The MBS session ID (TMGI) is assigned by the MB-SMF in the 5GC.
Even if RAN3 wants to support a use case where OAM can show interest in collecting QoE only for certain MBS session(s), this might not be possible if OAM is not aware of the MBS session IDs. 
Observation 11: OAM might not be aware of any MBS session ID as they are assigned by the MB-SMF in the 5GC
We therefore propose to LS SA5 to ask whether OAM is aware of MBS session IDs.
Proposal 14: LS SA5 to check whether OAM is aware of any IDs identifying the MBS session. If yes, also check whether the OAM would be interested in collecting QoE per MBS session ID
We also have not discussed whether the OAM would be interested in collecting QoE for a certain service type (e.g., DASH) only in certain MBS modes (e.g., unicast only, broadcast only) 
Proposal 15: LS SA5 to check whether the OAM would be interested in collecting QoE only in certain MBS modes (unicast, broadcast or multicast)
Alternatively, UE could simply indicate the MBS mode in the QoE report which can be post-processed at the OAM.
Proposal 16: UE can indicate the MBS mode (unicast, broadcast or multicast) in the QoE report. FFS whether to include in QoE report container or explicitly over RRC or both
2.4 MBS Service Area

WA: MBS service area can be expressed by QoE area scope IE
FFS whether any enhancements of this IE are needed

Area Scope of QMC (in NGAP)
 
	CHOICE Area Scope of QMC
	M
	 
	 
	 

	>Cell based
	 
	 
	 
	 

	>>Cell ID List for QMC
	 
	1..<maxnoofCellIDforQMC>
	 
	 

	>>>NG-RAN CGI
	M
	 
	9.3.1.73
	This IE can only indicate the NR CGI.

	>TA based
	 
	 
	 
	 

	>>TA List for QMC
	 
	1..<maxnoofTAforQMC>
	 
	 

	>>>TAC
	M
	 
	9.3.3.10
	The TAI is derived using the current serving PLMN.

	>TAI based
	 
	 
	 
	 

	>>TAI List for QMC
	 
	1..<maxnoofTAforQMC>
	 
	 

	>>>TAI
	M
	 
	9.3.3.11
	 

	>PLMN area based
	 
	 
	 
	 

	>>PLMN List for QMC
	 
	1..<maxnoofPLMNforQMC>
	 
	 

	>>>PLMN Identity
	M
	 
	9.3.3.5
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	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Service Area Cell List
	 
	0..<maxnoofCellsforMBS>
	 
	 

	>NR CGI
	M
	 
	9.2.2.7
	 

	MBS Service Area TAI List
	 
	0..<maxnoofTAIforMBS>
	 
	 

	>PLMN Identity
	M
	 
	9.2.2.4
	 

	>TAC
	M
	 
	9.2.2.5
	 


 
	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.



[1] mentioned that the Area Scope of QMC IE cannot be used to mimic an MBS service area for the following reasons as mentioned in the table. We provide some comments.

	In the existing Area Scope IE, the cell list and TAI list cannot be present at the same time, while, in the MBS Service Area Information IE, they can be present simultaneously

	We are not sure about this.
SA2 spec TS 23.247 mentions that an MBS service area is identified by a cell list or a tracking area list
But the RAN3 specs allow cell list and TAI to be present at the same time. We therefore propose to clarify this.
Proposal 17: RAN3 should clarify why the MBS service area in NG/Xn specs can contain both cell list and TAI list when SA2 spec TS 23.247 mentions that “an MBS service area is identified by a cell list or a tracking area list”


	The MBS service area may contain up to 8192 cells and/or 1024 TAIs, while the Area Scope can contain either up to 32 cells or up to 8 TAIs
	Sure, the MBS service area can be larger. But this doesn’t create issues right as long as the OAM choose its set of interested 32 cells or 8 TAIs? Or are you proposing to extend the Area Scope of QMC to more cells or more TAs?


	There is no guarantee that the MBS service area and the QoE area scope will have complete or partial overlap
	Agreed. 
MBS Service Area is determined by either by MBSF or MB-SMF in 5GC. Hence OAM might not know the MBS service area. So, the OAM will configure the Area Scope of QMC blindly without knowledge of the MBS service area.

Proposal 18: RAN3 should discuss whether OAM is aware of the MBS service area (as it is determined by either MBSF or MB-SMF in 5GC). LS SA5 to check.

For example, if MBS service area = [cell 1, cell 3, cell 4] is determined by MBSF/MB-SMF, OAM might blindly configure Area Scope of QMC = [cell 1, cell 2, cell 4]
Observation: OAM might not know the MBS service area as the MBS Service is Area is determined by either by MBSF or MB-SMF in 5GC

Proposal 19: If OAM is not aware of the MBS service area, RAN3 should discuss whether OAM can blindly configure the Area Scope of QMC blindly or whether any enhancements are needed


	From QoE data collection perspective, it may still be a valid use-case to collect measurements when a UE leaves an MBS service area (and starts receiving data via unicast) but remains within the QoE area scope or vice-versa

	Sure that is a valid scenario, but not sure what is the issue here.
But a UE will collect QoE only when the Area Scope of QMC is met (irrespective of what the MBS service area is). We are open to discuss whether/how to ensure OAM can appropriately configure the Area Scope of QMC keeping the MBS service area in mind



3. Conclusion

RVQoE measurement collection in RRC_INACTIVE and RRC_IDLE

Observation 1: RVQoE measurements are mainly intended for (near) real-time collection of QoE metrics with a maximum reporting periodicity of 1024 ms defined in Rel-17
Proposal 1: There is no need for UEs in RRC_INACTIVE and RRC_IDLE to perform RVQoE measurement collection
Proposal 2: UE should release the RVQoE configuration (if configured by a gNB) upon going to RRC_IDLE/RRC_INACTIVE
Observation 2: Supporting RVQoE reporting from UEs in RRC_INACTIVE and RRC_IDLE would require triggering RRC connection establishment just to report RVQoE or using SDT resources to report RVQoE and would result in extra power consumption just to report RVQoE.
Proposal 3: There is no need to support RVQoE reporting from UEs in RRC_INACTIVE and RRC_IDLE in Rel-18 i.e., there is no need to trigger RRC connection establishment or use SDT just to report RVQoE

Information that needs to be available in new gNB for MBS QoE

Observation 3: If the knowledge of measConfigAppLayerID is not known at new gNB, the measConfigAppLayerID configured at UE for a certain QoE Reference by old gNB might be reused by new gNB for another QoE Reference thereby resulting in overwriting of QoE configurations

Observation 4: The new gNB needs to know the serviceType if it wants to do a full configuration

Observation 5: The QoE configuration container is sent transparent to the gNB and is used only at the UE to perform QMC (not used at the gNB).

Proposal 4: There is no need for “Container for Application Layer Measurement Configuration” to be available in the new gNB

Proposal 5: 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

Observation 6: RAN3 already agreed that UE handles area scope checking for QoE measurements in RRC_IDLE and RRC_INACTIVE.

Proposal 6: Whether the Area Scope of QMC needs to be available in the new gNB depends on who (UE or gNB) performs area scope check for QoE configurations of MBS broadcast service in RRC_CONNECTED. RAN3 should therefore discuss the following options:
· Option 1: UE performs area scope check for QoE configurations of MBS broadcast service in all RRC states
· Option 2: UE performs area scope check for QoE configurations of MBS broadcast service in RRC_IDLE and RRC_INACTIVE whereas gNB performs area scope check for QoE configurations of MBS broadcast service in RRC_CONNECTED

Observation 7: There is no PDU session associated to a broadcast session nor there is a concept of S-NSSAI in the UE for MBS broadcast service

Proposal 7: OAM shouldn’t send the Slice scope in QoE configuration when it is for an MBS broadcast service.

Proposal 8: Slice scope is not needed in the new gNB for MBS broadcast service. FFS for MBS multicast service.

Proposal 9: RAN3 should discuss who (UE or gNB or both) performs slice scope check for QoE configurations of MBS multicast service in RRC_CONNECTED

Proposal 10: RAN3 should discuss whether it is possible for the OAM to allocate the same QoE Reference for a s-based and m-based QoE configuration

Proposal 11: At least the following information related to QoE configuration of MBS broadcast service needs to be available in the new gNB:
· QoE Reference (already agreed in R3#119)
· MCE information (already agreed in R3#119)
· Measurement Configuration Application Layer ID (not needed for UE-based solution as QoE Reference is sufficient)
· Service Type
Observation 8: Supporting CN-based solution would mean SA2 impacts (AMF needs to store the QoE configuration)
Observation 9: Supporting UE-based solution would mean no SA2 impacts but there is additional Uu overhead in both QoE configuration and QoE report and a new “MCE ID” would have to be defined by SA5
Proposal 12: Use CN-based solution if more information (e.g, Area Scope, RVQoE information) needs to be available in the new gNB than what is identified in Proposal 11 (because it would add to more Uu overhead in both QoE configuration and QoE report and a new “MCE ID” would have to be defined by SA5)
Proposal 13: Send LS to SA2 to check if a CN-based solution is feasible for storing the QoE configuration of MBS broadcast service when UE is in RRC_IDLE (e.g., similar to how AMF stores the UE capability information)


QoE measurement collection per MBS session or MBS mode

Observation 10: SA4 clarified that the MBS session ID is known by the UE application layer
Observation 11: OAM might not be aware of any MBS session ID as they are assigned by the MB-SMF in the 5GC
Proposal 14: LS SA5 to check whether OAM is aware of any IDs identifying the MBS session. If yes, also check whether the OAM would be interested in collecting QoE per MBS session ID
Proposal 15: LS SA5 to check whether OAM would be interested in collecting QoE only in certain MBS modes (e.g., unicast, broadcast or multicast)
Proposal 16: UE can indicate the MBS mode (unicast, broadcast or multicast) in the QoE report. FFS whether to include in QoE report container or explicitly over RRC or both

MBS Service Area

Proposal 17: RAN3 should clarify why the MBS service area in NG/Xn specs can contain both cell list and TAI list when SA2 spec TS 23.247 mentions that “an MBS service area is identified by a cell list or a tracking area list”

Proposal 18: RAN3 should discuss whether OAM is aware of the MBS service area (as it is determined by either MBSF or MB-SMF in 5GC). LS SA5 to check.

Proposal 19: If OAM is not aware of the MBS service area, RAN3 should discuss whether OAM can blindly configure the Area Scope of QMC blindly or whether any enhancements are needed
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