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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 QoE measurement collection per MBS delivery mode
There was a discussion last meeting on how to express MBS in regard to QMC in RAN3 specifications:
· Option 1: Introduce MBS as a new service type
· Option 2: Introduce MBS as a communication service for existing service types via a new IE “MBS delivery mode” 
It is to be noted that Option 1 can be adopted only if MBS specific QoE metrics are defined by SA4. And SA4 has already replied to us twice (as highlighted below) that they will update RAN3 if there are any plans to define MBS specific QoE metrics. We therefore propose to wait at least till RAN3#121 (August 2023) before we check with SA4 again.
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
Proposal 1: MBS can be introduced as a new service type only if MBS specific QoE metrics are defined by SA4. Wait till RAN3#121 (Aug 2023) to check if SA4 has plans to define MBS specific QoE metrics.
Option 2 however can be adopted by RAN3 even for QoE metrics of existing service types e.g., DASH. 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 options regarding MBS delivery mode:
· Option 1: Enhance QoE configuration container to include MBS delivery mode (so that UE performs QMC only when applications are carried over the desired MBS delivery modes)
· Option 2: Enhance QoE report container to indicate MBS delivery mode (so that OAM can be aware of the MBS delivery mode while post processing)
Further, RAN3 can discuss whether to also enhance RVQoE configuration/report w.r.t. MBS delivery mode once there is clarity on the proposal 2.
2.2 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 3: There is no need for UEs in RRC_INACTIVE and RRC_IDLE to perform RVQoE measurement collection
Proposal 4: 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 5: 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
2.3 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. 

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)

RRC level ID (measConfigAppLayerID) for MBS broadcast service should be available in the new gNB

QoE measurement type (s-based or m-based measurement) for MBS broadcast service should be available in the gNB serving the UE after the transition from RRC_IDLE to RRC_CONNECTED

Configuration container need not to be provided to the new gNB for MBS broadcast service

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


	2. Available RVQoE metrics

	Needed

Upon UE return to RRC_CONNECTED, the new gNB should be able to configure RVQoE measurements that are to be collected by the UE while in RRC_CONNECTED (irrespective of whether UE performs RVQoE measurements in RRC_IDLE and RRC_INACTIVE).

Observation 4: 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.

In light of observation 3 and observation 4, we have the following proposal:

Proposal 6: The following information related to QoE configurations carried over MBS broadcast also needs to be available in the new gNB:
· Service Type 
· Available RVQoE metrics


	3. 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 (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.

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



	4. Area Scope of QMC

	Not needed

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 carried over MBS broadcast/multicast in RRC_CONNECTED.

Observation 5: RAN3 already agreed that UE handles area scope checking for QoE measurements in RRC_IDLE and RRC_INACTIVE.

Observation 6: The following two options are possible regarding who (UE or gNB) performs area scope check for QoE configurations carried over MBS broadcast/multicast in RRC_CONNECTED:
· Option 1: UE performs area scope check for QoE configurations carried over MBS broadcast/multicast in all RRC states
· Option 2: UE performs area scope check for QoE configurations carried over MBS broadcast in RRC_IDLE and RRC_INACTIVE whereas gNB performs area scope check for QoE configurations carried over MBS broadcast/multicast in RRC_CONNECTED

Upon further thought, we think Option 1 might be simpler. We therefore have the following proposal:

Proposal 8: UE performs area scope check for QoE configurations carried over MBS broadcast/multicast in all RRC states, assuming the following principles are followed (check the principles with SA5):
· OAM includes the LocationFilter and omits the Area Scope of QMC for the QoE configurations carried over MBS broadcast/multicast
· OAM includes the Area Scope of QMC and omits the LocationFilter for the QoE configurations carried over MBS broadcast/multicast 

And this doesn’t mean we go against Rel-17 principles; we only discussed area scope check for QMC in RRC_CONNECTED and for other QoE configurations carried over unicast in Rel-17.

Proposal 9: If P8 is agreed, Area Scope is not needed in the new gNB for QoE configuration(s) carried over MBS broadcast and MBS multicast. 



	5. Slice Scope                  (S-NSSAI List)


	Not needed

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 10: OAM shouldn’t send the Slice scope for QoE configuration(s) carried over MBS broadcast.

Proposal 11: Slice scope is not needed in the new gNB for QoE configuration(s) carried over MBS broadcast. 

In Rel-18, the plan so far is to support QMC for MBS multicast service in RRC_CONNECTED only. RAN3 needs to discuss whether new gNB needs to be aware of Slice scope of QoE configurations carried over MBS multicast service.

Proposal 12: RAN3 should discuss whether the new gNB needs to be aware of Slice scope of QoE configurations carried over MBS multicast service.

	
	



Regarding whether to use UE-based solution or CN-based solution, although both options are feasible, we think we can check with SA2 if a CN-based solution is feasible to avoid significant overhead in both QoE configuration and QoE report.

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. 
Observation 8: Supporting CN-based solution would mean SA2 impacts (e.g., AMF needs to store the QoE configuration(s) carried over MBS broadcast)
Observation 9: Supporting UE-based solution would mean no SA2 impacts but there is significant 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(s) carried over MBS broadcast when UE is in RRC_IDLE (e.g., similar to how AMF stores the UE capability information)

3. Conclusion
QoE measurement collection per MBS delivery mode

Proposal 1: MBS can be introduced as a new service type only if MBS specific QoE metrics are defined by SA4. Wait till RAN3#121 (Aug 2023) to check if SA4 has plans to define MBS specific QoE metrics.
Proposal 2: RAN3 should discuss the following options regarding MBS delivery mode:
· Option 1: Enhance QoE configuration container to include MBS delivery mode (so that UE performs QMC only when applications are carried over the desired MBS delivery modes)
· Option 2: Enhance QoE report container to indicate MBS delivery mode (so that OAM can be aware of the MBS delivery mode while post processing)

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 3: There is no need for UEs in RRC_INACTIVE and RRC_IDLE to perform RVQoE measurement collection
Proposal 4: 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 5: 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: The new gNB needs to know the serviceType if it wants to do a full configuration

Observation 4: 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.

Proposal 6: The following information related to QoE configurations carried over MBS broadcast also needs to be available in the new gNB:
· Service Type 
· Available RVQoE metrics

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

Observation 5: RAN3 already agreed that UE handles area scope checking for QoE measurements in RRC_IDLE and RRC_INACTIVE.

Observation 6: The following two options are possible regarding who (UE or gNB) performs area scope check for QoE configurations carried over MBS broadcast/multicast in RRC_CONNECTED:
· Option 1: UE performs area scope check for QoE configurations carried over MBS broadcast/multicast in all RRC states
· Option 2: UE performs area scope check for QoE configurations carried over MBS broadcast in RRC_IDLE and RRC_INACTIVE whereas gNB performs area scope check for QoE configurations carried over MBS broadcast/multicast in RRC_CONNECTED

Proposal 8: UE performs area scope check for QoE configurations carried over MBS broadcast/multicast in all RRC states, assuming the following principles are followed (check the principles with SA5):
· OAM includes the LocationFilter and omits the Area Scope of QMC for the QoE configurations carried over MBS broadcast/multicast
· OAM includes the Area Scope of QMC and omits the LocationFilter for the QoE configurations carried over MBS broadcast/multicast 

Proposal 9: If P8 is agreed, Area Scope is not needed in the new gNB for QoE configuration(s) carried over MBS broadcast and MBS multicast. 

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 10: OAM shouldn’t send the Slice scope for QoE configuration(s) carried over MBS broadcast.

Proposal 11: Slice scope is not needed in the new gNB for QoE configuration(s) carried over MBS broadcast. 

Proposal 12: RAN3 should discuss whether the new gNB needs to be aware of Slice scope of QoE configurations carried over MBS multicast service.
Observation 8: Supporting CN-based solution would mean SA2 impacts (e.g., AMF needs to store the QoE configuration(s) carried over MBS broadcast)
Observation 9: Supporting UE-based solution would mean no SA2 impacts but there is significant 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(s) carried over MBS broadcast when UE is in RRC_IDLE (e.g., similar to how AMF stores the UE capability information)
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