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1. Introduction 
In this paper, we discuss details on QoE Configuration details based on some agreements and open issues identified in previous RAN3 meetings and reply LS received from SA5.

Introduce the following additional new IEs: 
- a list of UE Application layer measurement configuration IE for each service type. 
- inside each UE Application layer measurement configuration IE:
- Container.
- a numerated IE indicating service type (e.g., Streaming services, MTSI services, VR, MBMS, XR).
- Area scope (a list of cells/TA/TAI/PLMN).
- Slice scope (FFS a list of S-NSSAI).
Additional IEs are FFS, FFS on the detail of IE names

1. Discussion
1. Liaison Statements
SA5 reply LS on QMC framework
SA5 thanks RAN3 for the LS R3-212975 on (de)activation and failure handling of NR QMC.
 SA5 has the following responses to RAN3's questions:
Q1: Whether and how the Trace mechanism can handle, or be enhanced to handle, the scenario that QMC is triggered after legacy trace for one UE, while the legacy trace and/or MDT still need to be kept? In this case, will the TR/TRSR for the QMC session be different from the TR/TRSR used for legacy trace and/or MDT session? If yes, will the TR/TRSR for the QMC session and the TR/TRSR used for legacy trace and/or MDT session exist simultaneously for one UE?
SA5: The trace mechanisms defined in TS 32.422 are not reused for QMC. The mechanisms of QMC control and configuration are defined in TS 28.405.  The content in the latest version of 28.405 is for UMTS and LTE, it will be enhanced to support NR in release 17.
Q2: Whether and how the Trace mechanism can be enhanced to support multiple QMC activation/deactivation towards one UE at same or different time? Will the triggered QMC sessions use different TR/TRSR? Can the Trace mechanism be enhanced to support multiple QMC sessions for one UE with different TR/TRSR?
SA5: Same as above. The mechanisms of QMC defined in TS 28.405 supports multiple QMC sessions for one UE.
Q3:  In case Multiple QMC is supported, whether one QMC job identified by QoE Reference is per service type or per slice for NR QoE? RAN3 assume below possibilities can be considered (both options involve multiple QMC jobs per UE):
•	One QMC job includes one QoE reference, slice(s), and multiple service types.
•	One QMC job includes one QoE reference, one service type, and slice(s).
SA5: For UMTS and LTE, one QMC job identified by QoE Reference is per service type. SA5 hasn’t discussed whether one QMC job identified by QoE Reference is per service type or per slice for NR QoE.
Q4: Whether the Measurement Collection Entity IP Address will be configured per service type or per QoE Reference?
SA5: The Measurement Collection Entity IP Address is configured per QoE Reference.
Q5: Is there a mechanism to ensure uniqueness of the QoE Reference for area-based QMC, where UE selection is performed by the NG-RAN?
SA5: The QoE reference shall be globally unique, it is composed as follows:
          MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3 byte Octet String.
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1    Overall description
SA5 thanks RAN2 for the LS R2-2106776 on (de)activation and failure handling of NR QMC.
SA5 has the following responses to RAN2's questions:
Issue 1: Modify the QoE measurement configuration to UE
RAN2 is discussing QoE configuration signalling support, and RAN2 agreed QoE configuration are encapsulated in a transparent container in the RRC messages. RAN2 does not see the scenario that a QoE measurement configuration already configured in the UE will be modified for e.g., a certain service type or a QoE Reference, and assumes modification is not supported in RRC signalling. RAN2 would like SA5/RAN3 to confirm this assumption.
SA5: SA5 does not specify the modification procedure for QMC so far (in UTRAN and LTE), existing deactivation and activation procedures could be used to modify the QMC. If RAN2 agree to consider QMC modification scenario, then whether modification of QMC is needed for NR in SA5 or not may require further study.
Issue 2: Provide multiple QoE measurement configurations for one certain service type
RAN2 is discussing QoE configuration and reporting signalling support, and some companies mention it is possible that multiple QoE measurement configurations can be provided to UE for one certain service type, e.g. different QoE measurement configurations for different slices may be applied to one service type, or different QoE measurement configurations may be applied for different application providers. RAN2 would like to check with SA5/RAN3 whether it is possible to provide multiple QoE measurement configurations for one certain service type?
SA5: The mechanisms of QMC defined in TS 28.405 does not support multiple QoE measurement configurations. The content in the latest version of 28.405 is for UMTS and LTE, it will be enhanced to support NR in release 17. SA5 think it is possible to provide multiple QoE measurement configurations for one certain service type, and how to support multiple QoE measurement configurations for one certain service type will be considered in NR. 
In general, SA5 will wait for further RAN2 progress and then see if some updates to SA5 specifications are needed or not.
2    Actions
To RAN2: 
ACTION:     SA5 asks RAN2 to take the above information into account in their work, and SA5 will wait for further RAN2 progress.

1. QoE Reference and MCE Address
Wait for SA5’s feedback: 1) introduction of QoE Reference for each service type of QoE measurement (i.e., support multi service QoE measurements in one message); 2) a separate and single MCE address is used for the QoE measurements of all service type in one message
Proposal 1: RAN3 follows SA5 reply LS and agrees to support multiple QoE measurement configurations for one service type
Proposal 2: RAN3 follows SA5 reply LS and agrees to support the configuration of the Measurement Collection Entity IP Address per QoE Reference
1. Time/Threshold/Event based criteria for QMC
Whether to introduce triggering conditions, e.g time-based, one or more threshold-based, one or more event-based, for triggering QoE measurements

Defining certain criteria for triggering/stopping the QoE measurement could have the following advantages:
· Lower the burden on UE by performing QMC only during certain times/event triggers
· Provide flexibility on QMC by measuring/monitoring QoE only during certain network or radio events
Application layer already configures some time-based criteria for QMC within the QoE configuration container. For example, as seen from TS 26.114 section 16.3.3 for MTSI service, time-based filters e.g., Measure-Resolution and Measure-Range are already present.
	Reporting configuration
	Description

	Measure-Resolution
	Time over which each QoE metrics value is calculated

	Measure-Range
	Time range in the stream for which the QoE metrics will be reported.



Observation 1: Application layer already configures some time-based criteria for QMC within the QoE configuration container, e.g., via defining Measure-Resolution and Measure-Range for MTSI services.
[bookmark: _Hlk78899778]Threshold-based QoE measurement triggering and stopping allows to start and stop QoE measurement when given thresholds are passed e.g., when the radio conditions are poor. But this can be done via NG-RAN or OAM implementation as well.
Observation 2: Threshold-based QoE measurement triggering and stopping e.g., start/stop QoE when the radio conditions are below/above a certain threshold, can be implementation specific to the UE.
We therefore think that the criteria defined within QoE configuration container should suffice and no need to define any new criteria from OAM/CN to RAN outside the QoE configuration container. 
If needed, QMC can always be (de)activated by the OAM whenever any of the time/threshold/event-based criteria is met via OAM implementation and therefore we don’t think any criteria need to be signal to NG-RAN or UE
Proposal 3: OAM can trigger/stop QMC based on its own implementation and there is no need to standardize any new time/threshold/event-based criteria and signal it to NG-RAN or UE.
1. Prioritization mechanism
FFS whether OAM needs to configure the priorities of the management based QoE reporting of different service types or slices for the NG-RAN to consider to release or pause in case of RAN overload situation
It was discussed in previous meetings whether OAM can provide a prioritization list among different service types or slices to NG-RAN, which can be either used as guidance for pausing lower priority services during RAN overload or prioritizing the pending reports of high priority services post RAN overload.
We think that setting priorities is unnecessary and the RAN node could control which service reporting is to be suspended or resumed based on its own implementation or preference. For example, an NG-RAN can choose to pause QMC for DASH streaming first and keep QMC for VR service running whereas this might not be apply for another NG-RAN.
FFS whether to configure a prioritization mechanism for the UE to report the pending QoE reports
Similar to the above discussion on indicating priorities to NG-RAN, we think there is no need to define any prioritization mechanism at UE to send pending QoE reports post RAN overload and can be left to UE implementation
Proposal 4: There is no need to define and indicate a prioritization list among different service types or slices to assist NG-RAN or UE to send pending QoE reports post RAN overload; this can be left to implementation.
1. Pause indication from RAN to OAM
FFS if there is a need to send the pause/resume indication to the MCE
The NG-RAN node may initiate the procedure to pause/resume some QoE measurement reporting by sending a list of QoE reference ID with explicit pause/resume indication to UE (exact details pending RAN2 discussion). 
From 28.404, section 5.4.6 on Temporary stop and restart of QoE information reporting during RAN overload
	Step 1 (M)
	The RAN node sends a request to temporarily stop the reporting to the UEs that has started the QoE information collection. An indication about the temporary stop is sent to the management system.

	Step 2 (M)
	When the UE receives the request from the RAN node to temporarily stop reporting, the UE access stratum informs the application that reporting has temporarily been stopped. The application continues any ongoing recording and stores the recorded information until a restart request is received. 

	Step 3 (M)
	When the RAN overload situation is ended, the RAN node sends a request to restart the reporting to the UEs that has temporarily stopped the QoE information reporting. An indication about the restart is sent to the management system.

	Step 4 (M)
	When the UE receives the request from the RAN node, the UE access stratum informs the application to restart the QoE information reporting.



From our understanding, this indication from NG-RAN to OAM regarding temporary stop/restart could be used to inform the OAM that QMC is paused/resumed and whether it should expect to receive QoE reports.
Observation 3: SA5 specification TS 28.404 indicates that the RAN node can also send an indication about the temporary stop and restart to the OAM when it sends the request towards the UE(s). This indication could be used by the NG-RAN to inform OAM about the QMC status e.g., whether QMC is paused
Proposal 5: When NG-RAN sends a pause/resume request towards the UE(s), it can also inform OAM via sending a pause/resume indication. Send LS to SA5 to confirm.
1. Conclusion
Proposal 1: RAN3 follows SA5 reply LS and agrees to support multiple QoE measurement configurations for one service type
Proposal 2: RAN3 follows SA5 reply LS and agrees to support the configuration of the Measurement Collection Entity IP Address per QoE Reference
Observation 1: Application layer already configures some time-based criteria for QMC within the QoE configuration container, e.g., via defining Measure-Resolution and Measure-Range for MTSI services.
Observation 2: Threshold-based QoE measurement triggering and stopping e.g., start/stop QoE when the radio conditions are below/above a certain threshold, can be implementation specific to the UE.
Proposal 3: OAM can trigger/stop QMC based on its own implementation and there is no need to standardize any new time/threshold/event-based criteria and signal it to NG-RAN or UE.
Proposal 4: There is no need to define and indicate a prioritization list among different service types or slices to assist NG-RAN or UE to send pending QoE reports post RAN overload; this can be left to implementation.
Observation 3: SA5 specification TS 28.404 indicates that the RAN node can also send an indication about the temporary stop and restart to the OAM when it sends the request towards the UE(s). This indication could be used by the NG-RAN to inform OAM about the QMC status e.g., whether QMC is paused
Proposal 5: When NG-RAN sends a pause/resume request towards the UE(s), it can also inform OAM via sending a pause/resume indication. Send LS to SA5 to confirm.
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