[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #118-e                                                      	R3-226518
Toulouse, Nov 14th – Nov 18th, 2022                                     
	 
Agenda item:	11.2
Source:	Qualcomm Incorporated
Title:	QMC in RRC_INACTIVE and RRC_IDLE for MBS
Document for:	Discussion and Decision
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 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. 
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 1: Upon releasing the UE to RRC_IDLE, gNB releases all UE context and hence has no more knowledge of the QoE configuration

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 2: 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 1: 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 2: 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 3: 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 3: NG-RAN should include the MCE ID in the QoE configuration for MBS broadcast service sent to the UE
 
Proposal 4: 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
 
 
2.2 QMC per MBS session
FFS on whether parameters, e.g., MBS session ID, MBS service area, etc. need to be included in MBS QoE configuration over NGAP

Considering we are now specifying QoE configuration and report for MBS, we can study whether MBS specific enhancements are needed in the QoE configuration and report e.g., whether OAM can collect QoE only in certain interested MBS session IDs instead of blindly collecting over all MBS sessions. But this would make sense only if application is aware of MBS session ID and if application can perform QMC per MBS session ID. We propose to LS SA4 to check this. 

Proposal 5: LS SA4 to check whether application is aware of different MBS sessions and can perform QoE Measurement Collection (QMC) per MBS session ID, before allowing a flexibility at OAM to collect QoE per MBS session ID.

The following IE describes MBS Service Area from TS 38.473,
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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 4: MBS service area is a list of CGI, PLMN or TAC.
Proposal 6: Existing Area Scope of QMC is sufficient to capture MBS Service Area and no enhancements needed to collect QMC per MBS service area.

2.3  Whether gNB can page UEs in RRC_IDLE & RRC_INACTIVE to configure QoE

Discuss whether legacy paging is enough in TS37.320

The following text is copied from TS 32.422, 
"NOTE:  For UEs currently being in idle or inactive mode and camping in the cell the logged MDT configuration cannot be sent. These UEs may be configured when they initiate some activity (e.g., Service Request or Tracking Area Update) at next time."
 
Observation 5: With existing mechanisms, a UE currently in RRC_IDLE or RRC_INACTIVE (and not previously configured with QoE while in RRC_CONNECTED) can't be configured to collect QoE. But this is the same handling for logged MDT as per TS 32.422.

It is possible that AMF can simply page the UEs whenever there is an incoming m-based QoE configuration and it selected a UE in RRC_INACTIVE or RRC_IDLE. But this has to be carefully studied as unnecessary paging can also lead to higher power consumption. 

It can be further seen from 32.422 that "In case of logged MDT and the UE is currently being in idle or inactive mode, the AMF is not required to initiate paging of the UE in order to send the configuration.". Similar handling can be done for paging in case of m-based QoE.
 
Proposal 7: RAN3 should discuss whether a gNB can page the UEs in RRC_IDLE and RRC_INACTIVE to configure m-based QoE received from OAM or whether it should be explicitly excluded in stage-2 (as for logged MDT) or left to gNB implementation

2.3 Whether MBS is a Service Type or Service Type Delivery Method
RAN3 waits for SA4 reply to further discuss any MBS service type
FFS whether to define MBS as a “Service Type Delivery Method” and not a service type.

There was a discussion last time whether MBS should be defined as a “Service Type Delivery Method” (which can be say Unicast or MBS) instead of defining it as a “Service Type”.

While we acknowledge that MBS is a communication service and hence defining it as a “Service Type Delivery Method” might make sense, but it is not clear how that would be useful at the UE. Also, it is not clear whether the application is aware whether it is using unicast or multicast or it needs to be provided with different QoE configurations explicitly to distinguish the unicast QoE and MBS QoE. 

Proposal 8: RAN3 should discuss if there is any benefit in defining MBS as a Service Type Delivery Method

Proposal 9: RAN3 should discuss whether an application (e.g., DASH) is aware that it is using unicast or MBS transport or it needs to be explicitly provided with different QoE configurations if OAM is interested in collecting unicast QoE and MBS QoE separately.

3. Conclusion
Observation 1: Upon releasing the UE to RRC_IDLE, gNB releases all UE context and hence has no more knowledge of the QoE configuration

Observation 2: 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 1: 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 2: 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 3: 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 3: NG-RAN should include the MCE ID in the QoE configuration for MBS broadcast service sent to the UE

Proposal 4: 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 5: LS SA4 to check whether application is aware of different MBS sessions and can perform QoE Measurement Collection (QMC) per MBS session ID, before allowing a flexibility at OAM to collect QoE per MBS session ID.

Observation 4: MBS service area is a list of CGI, PLMN and TAC.
Proposal 6: Existing Area Scope of QMC is sufficient to capture MBS Service Area and no enhancements needed to collect QMC per MBS service area.

Observation 5: With existing mechanisms, a UE currently in RRC_IDLE or RRC_INACTIVE (and not previously configured with QoE while in RRC_CONNECTED) can't be configured to collect QoE. But this is the same handling for logged MDT as per TS 32.422.

Proposal 7: RAN3 should discuss whether a gNB can page the UEs in RRC_IDLE and RRC_INACTIVE to configure m-based QoE received from OAM or whether it should be explicitly excluded in stage-2 (as for logged MDT) or left to gNB implementation.

Proposal 8: RAN3 should discuss if there is any benefit in defining MBS as a Service Type Delivery Method.

Proposal 9: RAN3 should discuss whether an application (e.g., DASH) is aware that it is using unicast or MBS transport or it needs to be explicitly provided with different QoE configurations if OAM is interested in collecting unicast QoE and MBS QoE separately.

4. References

