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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 last meeting.
2. Discussion
2.1 RVQoE in RRC_INACTIVE and RRC_IDLE
RAN3 sent an LS to SA4 to check whether SA4 plans to support QoE for MBS in Rel-18. SA4 replied that they plan to work on supporting QoE for MBS and will update RAN3 only by end of Q2 2023. At this point, it is not clear on what kind of QoE metrics will be supported for MBS neither there is clarity whether there will be any RVQoE metrics of interest related to MBS broadcast service in RRC_CONNECTED.
Observation 1: SA4 is still working on QoE metrics for MBS and it is unclear at this point what kind of QoE metrics will be supported for MBS neither there is clarity whether there will be any RVQoE metrics of interest related to MBS broadcast service
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. Now there are two options regarding RVQoE in RRC_INACTIVE and RRC_IDLE:
· [bookmark: _Hlk127234961]Option 1: Support RVQoE measurement collection and reporting from UEs in RRC_INACTIVE and RRC_IDLE e.g., using SDT resources or triggering RRC connection establishment just to report RVQoE

· Option 2: No need to support RVQoE measurement collection and reporting for UEs in RRC_INACTIVE and RRC_IDLE.
Observation 2: Supporting RVQoE measurement collection and 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.
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.
Considering the complexities and drawbacks (e.g., extra power consumption just to report RVQoE) with Option 1, we think Option 2 is enough in Rel-18
Proposal 1: There is no need to support RVQoE measurement collection and reporting for UEs in RRC_INACTIVE and RRC_IDLE in Rel-18.
2.2 Identifying QoE configuration upon reconnecting from RRC_IDLE

RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. FFS on whether CN-based solution or UE-based solution
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. 
Confirm the following issues and further discuss the solution for these issues comparing UE-based solution and CN-based solution:

1) How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED

2) Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED

3) After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information


The old gNB (to which the UE was connected before going to RRC_IDLE) releases the UE context upon going to RRC_IDLE and hence the new gNB to which UE reconnects after transitioning from RRC_IDLE has no knowledge of the MBS broadcast QoE configuration (including measConfigAppLayerID, QoE Reference and MCE IP address) configured by the old gNB. Therefore, even if UE doesn’t release the MBS broadcast QoE configuration upon entering RRC_IDLE and continues to collect QoE measurements in RRC_IDLE, the new gNB would be unable to forward the QoE reports to MCE.

Observation 3: Upon releasing the UE to RRC_IDLE, gNB releases all UE context and hence has no more knowledge of the QoE configuration

Table 1 compares the UE-based solution and CN-based solution for the issues identified last meeting.

	
	UE-based solution
	CN-based solution

	How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED

	UE reports the QoE availability indication in RRCSetupComplete. New gNB then can setup SRB4 to collect QoE measurements collected in RRC_IDLE. UE continues MBS QoE measurements until explicitly released by gNB or implicitly released (e.g., upon a timer expiry)


	Same as UE-based solution


	Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED

	Include QoE configuration type (s-based or m-based) in QoE configuration sent to UE

After UE switches from RRC_IDLE to RRC_CONNECTED, UE includes the QoE configuration type in QoE Report

	Include QoE configuration type (s-based or m-based) when QoE configuration is sent to AMF to store

If a logging duration is defined for MBS QoE configuration (similar to T330 for logged MDT), then it becomes harder to align the timers between the core network and UE. If there is misalignment, it would make it harder to track whether a s-based MBS QoE configuration is still valid in the UE and can be overwritten with a new m-based QoE.


	After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information
	There is no need for new gNB (gNB2) to retrieve the configured MBS broadcast QoE configuration related information from old gNB (gNB1) when UE switches from RRC_IDLE to RRC_CONNECTED


	New gNB can retrieve the entire MBS broadcast QoE configured by old gNB via AMF

There is no issue even if there is a subsequent handover to gNB3 as gNB2 can propagate the QoE configuration to gNB3 during handover preparation.





Regarding Option 1 (CN based solution), we think even though it’s feasible, this might have SA2 and CT4 impacts (e.g., source AMF needs to propagate the stored QoE configuration to target AMF).

Observation 4: CN-based solution even though feasible has the following drawbacks:
· AMF needs to store QoE configuration (even m-based QoE configuration) and has SA2 impacts
· During AMF reselection, source AMF needs to propagate the stored QoE configuration to target AMF and has CT4 impacts

Proposal 2: New gNB doesn’t need to know the QoE configuration of old gNB upon reconnection. UE-based solution is sufficient i.e., it is sufficient if new gNB is informed by UE with relevant information via QoE report. 

One solution would be to define an MCE-ID (similar to TCE-ID in case of logged MDT) which can be mapped uniquely to an MCE IP address and this mapping can be configured by OAM at all NG-RAN nodes. This MCE-ID can be provided to the UE in the QoE configuration for MBS broadcast service and UE can add the MCE-ID together with the QoE report sent for the MBS broadcast service

Some companies mentioned that storing this MCE ID would mean storing UE context related information in gNB even in RRC_IDLE, but we would like to highlight that MCE ID is not UE context related information, rather it is an OAM configured static mapping sent to the gNBs. Also, this is very similar to TCE ID defined for logged MDT and poses no security concerns.

Proposal 3: An MCE ID which can be uniquely mapped to an MCE IP address should be defined and OAM should configure this mapping to each NG-RAN node. LS SA5 to check if defining MCE ID is feasible.

Observation 5: MCE ID is not UE context related information, rather it is an OAM configured static mapping sent to the gNBs. This is similar to TCE ID defined in case of logged MDT and poses no security concerns

Proposal 4: NG-RAN should include the MCE ID in the QoE configuration for MBS broadcast service sent to the UE
 
Proposal 5: UE should indicate the MCE ID in the QoE report associated to the MBS broadcast QoE configuration sent after transitioning from RRC_IDLE to RRC_CONNECTED

Similar to the solution used to avoid overwriting a configured s-based logged MDT with m-based logged MDT from another gNB, we propose the following for QoE override protection as well:

Proposal 6: An m-based QoE configuration shall not overwrite an s-based QoE configuration when UE switches from RRC_IDLE to RRC_CONNECTED

Proposal 7: Include QoE configuration type (s-based or m-based) in QoE configuration sent to UE. After UE switches from RRC_IDLE to RRC_CONNECTED, UE includes the QoE configuration type in QoE Report

Proposal 8: If RVQoE in RRC_INACTIVE and RRC_IDLE is not to be supported in Rel-18 (as per Proposal 1), there is no need to ensure RVQoE measurement continuity for ongoing sessions upon switching from RRC_CONNECTED to RRC_IDLE or vice-versa


2.3 Whether to indicate RRC state in QoE Report

Use the same set of parameters in QMC configuration for all RRC states
RAN3 assumes that there is no need to request QoE measurements per UE RRC state
FFS whether the UE can be instructed to indicate the RRC state in the QoE report

There was a discussion last meeting whether OAM/MCE should be informed when the RRC state changes in the UE while collecting QoE measurements for MBS broadcast service. The reasoning behind this proposal was the assumption that the QoE measurement might change drastically upon change of RRC state and therefore it would be good if the OAM/MCE knows the reason behind this.

It is not clear to us whether it is indeed the case i.e., whether the QoE measurements of MBS broadcast service would indeed change drastically upon RRC state change. Also it is be noted that only the UE AS layer has the knowledge of the RRC state and the UE APP is not aware of the RRC state. So if we want UE to include RRC state in QoE report, there would be AS-APP interactions i.e., UE AS layer needs to indicate RRC state change to UE APP layer and then the UE APP would have to add the RRC state while sending the QoE report. The other alternative is for UE AS to directly include the RRC state over Uu while sending the QoE reports over RRC

Observation 6: It is not clear whether the QoE measurements of MBS broadcast service would change drastically upon RRC state change and thereby requiring MCE to be made aware of the RRC state change.

Proposal 9: There is no need for UE to indicate the RRC state in the QoE report

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

The following IE describes MBS Service Area from TS 38.473,

[bookmark: _Toc99038902][bookmark: _Toc99731165][bookmark: _Toc105511296][bookmark: _Toc105927828][bookmark: _Toc106110368]9.3.1.223       MBS Service Area information
This IE contains MBS service area information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI 
	M
	
	9.3.1.12
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>PLMN-Identity
	M
	
	9.3.1.14
	

	>5GS TAC 
	M
	
	9.3.1.29
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 512.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 512.




Observation 7: MBS service area is a list of CGI, PLMN and TAC.

Proposal 10: Existing Area Scope of QMC is sufficient to capture MBS Service Area and no enhancements needed to collect QMC per MBS service area. Convert the WA into agreement "WA: MBS service area can be expressed by QoE area scope IE"

3. Conclusion

Observation 1: SA4 is still working on QoE metrics for MBS and it is unclear at this point what kind of QoE metrics will be supported for MBS neither there is clarity whether there will be any RVQoE metrics of interest related to MBS broadcast service
Observation 2: Supporting RVQoE measurement collection and 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 1: There is no need to support RVQoE measurement collection and reporting for UEs in RRC_INACTIVE and RRC_IDLE in Rel-18.
Observation 3: Upon releasing the UE to RRC_IDLE, gNB releases all UE context and hence has no more knowledge of the QoE configuration

Observation 4: CN-based solution even though feasible has the following drawbacks:
· AMF needs to store QoE configuration (even m-based QoE configuration) and has SA2 impacts
· During AMF reselection, source AMF needs to propagate the stored QoE configuration to target AMF and has CT4 impacts

Proposal 2: New gNB doesn’t need to know the QoE configuration of old gNB upon reconnection. UE-based solution is sufficient i.e., it is sufficient if new gNB is informed by UE with relevant information via QoE report. 

Proposal 3: An MCE ID which can be uniquely mapped to an MCE IP address should be defined and OAM should configure this mapping to each NG-RAN node. LS SA5 to check if defining MCE ID is feasible.

Observation 5: MCE ID is not UE context related information, rather it is an OAM configured static mapping sent to the gNBs. This is similar to TCE ID defined in case of logged MDT and poses no security concerns

Proposal 4: NG-RAN should include the MCE ID in the QoE configuration for MBS broadcast service sent to the UE

Proposal 5: UE should indicate the MCE ID in the QoE report associated to the MBS broadcast QoE configuration sent after transitioning from RRC_IDLE to RRC_CONNECTED

Proposal 6: An m-based QoE configuration shall not overwrite an s-based QoE configuration when UE switches from RRC_IDLE to RRC_CONNECTED

Proposal 7: Include QoE configuration type (s-based or m-based) in QoE configuration sent to UE. After UE switches from RRC_IDLE to RRC_CONNECTED, UE includes the QoE configuration type in QoE Report

Proposal 8: If RVQoE in RRC_INACTIVE and RRC_IDLE is not to be supported in Rel-18 (as per Proposal 1), there is no need to ensure RVQoE measurement continuity for ongoing sessions upon switching from RRC_CONNECTED to RRC_IDLE or vice-versa

Observation 6: It is not clear whether the QoE measurements of MBS broadcast service would change drastically upon RRC state change and thereby requiring MCE to be made aware of the RRC state change.

Proposal 9: There is no need for UE to indicate the RRC state in the QoE report

Observation 7: MBS service area is a list of CGI, PLMN and TAC.

Proposal 10: Existing Area Scope of QMC is sufficient to capture MBS Service Area and no enhancements needed to collect QMC per MBS service area. Convert the WA into agreement "WA: MBS service area can be expressed by QoE area scope IE"
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