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Introduction
[bookmark: _Hlk115254173]In this contribution, we’d like to discuss the following topics based on the previous discussion and agreements:
· Threshold triggers for RVQoE
· RVQoE information over F1
· Inter-RAT QoE
Discussion
Threshold triggers for RVQoE
In last RAN3 meeting, we had the following agreements on threshold-based RVQoE reporting:
If a UE is configured with periodic RVQoE reporting that automatically starts at the beginning of the application session or immediately upon reception of RVQoE configuration, it cannot be configured with a threshold-based trigger at the same time.
Discuss whether threshold-based buffer level reporting starts: i) when buffer level is greater than a threshold or ii) when buffer level is below a threshold or iii) when buffer level is between two thresholds.
RAN3 should discuss how the UE should send the RVQoE reports after the threshold is met, e.g., the following options:
Option 1: Just once (after receiving this RVQoE report, gNB might reconfigure this threshold value to get additional reports)
Option 2: Periodically based on a gNB configured reporting periodicity
Option 3: A certain number of times based on gNB configured report amount
Further discuss whether to introduce TTT (time to trigger) for threshold-based triggers.
When we talk about thresholds triggered reporting, it’s easy to think of the AS layer measurement reporting, like A2 event, in which there are threshold, timeToTrigger, reportAmount, etc. but in our view, the application measurement e.g. buffer level is different from the AS measurement e.g. RSRP, before we define it, we should know how it works, how the network will use it.  
According the SA4, the buffer level is defined in Annex D.4.5 in ISO/IEC 23009-1, as below. According to the definition, the buffer level is used to indicate the playout duration for which media data of all active media components is available starting from the current playout time. Firstly, we should discuss how the buffer level information will be used for the gNB. In most cases, the low buffer level may stand for bad UE experience, high buffer level stands for good UE experience.
[image: ]
Figure 1 screen shot in Annex D.4.5 in ISO/IEC 23009-1[1]
In our view, both bad UE experience and good experience can be useful for gNB, e.g. if UE has bad experience, the gNB can prioritize the scheduling priority for this UE, if UE has good experience, the gNB may assign resources for other UEs for a while, as gNB knows that this action will not affect the good experience UE to some extent. So, in our view, a threshold value for high buffer level and a threshold value for low buffer level can be considered, similar to A1 and A2 events for RSRP measurement.
Proposal 1, the thresholds-based RVQoE reporting can be used to indicate the good and/or bad UE experiences for NG-RAN node.
Proposal 2, the RVQoE reporting can start when the buffer level is greater than a threshold and/or when the buffer level is below a threshold, i.e. introduce two threshold values for different purposes.
Regarding whether to introduce time-to-trigger, we think this may not be needed, the reason to introduce time-to-trigger for AS measurement is that the radio signal fluctuates, but we don’t think the buffer level measurement has that fluctuation characteristic, the change of the buffer level depends on the new received segments and playout rate, if we want to define the value of the time-to-trigger for buffer level, we need to analyse how the buffer level is changed and this needs to be checked with SA4.
Observation 1, introduction of time-to-trigger for AS measurement is due to the fluctuation characteristic of the radio signal, which may not be the characteristic for buffer level in application layer.
Proposal 2, check with SA4 how the buffer level is changed if RAN3 agrees to introduce time-to-trigger for buffer level reporting.
After the threshold is met, we don’t think only one RVQoE report is enough, we prefer Option 2: Periodically based on a gNB configured reporting periodicity, the RVQoE report can stop until the threshold is not met.
Proposal 3, UE should send the RVQoE reports periodically based on a gNB configured reporting periodicity after the threshold is met, and stop send the RVQoE reports when the threshold is not met.
In addition, as we mentioned above, the application layer measurement is different from AS measurement, if the buffer level is relative lower (e.g. lower than a threshold), it may be the following reasons:
· Network issue (including sever issue)
· UE issue
· Near the end of the session (i.e. no more segments need to be buffered)
For the third reason, the lower buffer level is normal and it doesn’t mean bad UE experience, we need to discuss how to avoid RVQoE reporting in such case, and discuss whether we need to check with SA4 about our understanding.
Observation 2, the buffer level may be lower than a threshold near the end of session, which doesn’t stand for bad UE experience. 
Proposal 4, RAN3 to discuss how to avoid the exception case and decide whether to check with SA4.
RVQoE information over F1
In last RAN3 meeting, we had the following agreements on DU participation:
WA: A class-2 procedure is used for DU to deactivate the RVQoE reporting over F1AP.
Further discuss the details of the procedure used for RVQoE deactivation over F1, e.g., legacy or new procedure, UE associated or non-UE associated signaling.
Whether the deactivation of RVQoE reporting over F1 is performed per RVQoE configuration or not?
Clarify whether the DU triggered deactivation of RVQoE reporting over F1 pertains only to the present application session.
Further discuss and clarify the necessity of DU participation in assembling RVQoE configuration.
UE associated or non-UE associated signaling 
Regarding whether UE associated or non-UE associated signalling is used, we think UE associated signalling may be more flexible, but we need to discuss whether per UE level RVQoE deactivation is useful or needed, is it possible the scheduler only cares about only one UE’s experience. If the RVQoE is used for the scheduling optimization for all the UEs in the cell, the non-UE associated signalling should be used.
Observation 3, the scenario that needs per UE level RVQoE deactivation over F1AP is not clear.
Observation 4, if the RVQoE is used for the scheduling optimization for the cell, the non-UE associated signalling can be used.
Proposal 5, non-UE associated signalling can be used to deactivate the RVQoE information transfer over F1AP for cell level scheduling.
Proposal 6, per UE level RVQoE deactivation over F1AP needs further study.
Whether the deactivation of RVQoE reporting over F1 is performed per RVQoE configuration or not
Similar to the previous open issue, whether per RVQoE configuration deactivation is needed or not depends on how the DU (i.e. scheduler) use the RVQoE, normally, Scheduling is a holistic thing, one-sided information may not be useful, we didn’t see the necessity of per RVQoE configuration deactivation.
Observation 5, the scenario for per RVQoE configuration deactivation of RVQoE reporting over F1 is not clear.
Clarify whether the DU triggered deactivation of RVQoE reporting over F1 pertains only to the present application session.
Actually, we think the reason for DU to trigger the deactivation of RVQoE transfer over F1AP doesn’t depend on application session, it should depend on the need of DU for scheduling, e.g. when the resources are limited, the number of UEs or DRBs are quite high, the DU may need more information to balance the UE experience and resource allocation efficiency, if there’re only few UEs or enough resources for UE resources allocation, there’s no need for DU to know the RVQoE, because there will be no resource allocation issue even UE have bad experience. 
Observation 6, the reason for DU to trigger the deactivation of RVQoE transfer over F1AP should depend on DU’s needs on scheduling, instead of application session.
Proposal 7, RAN3 agree the TP in Appendix.
Inter-RAT QoE
In last RAN3 meeting, we had the following agreements on Support QoE during Intra-5GC Inter-RAT::
WA: For HO from LTE/5GC to NR, there is no impacts to RAN3.
For HO from NR to LTE/5GC case, identify the impact on RAN3.

In our understanding, besides the configuration content and structure, the main difference between LTE QoE and NR QoE are below:
· LTE QMC only support streaming and MTSI, NR QoE support more service types than LTE QoE.
· LTE QMC only support one QMC per UE, NR QoE support multiple QMC per UE.
If the UE hands over from LTE to NR, and if the UE is configured LTE QMC, the LTE QMC can be continued, but how UE continue the QMC after handover should be discussed in RAN2 scope, NR may assign new RRC ID for the LTE QMC. After UE switches to NR network, UE may perform handover among NR gNBs, it may also move back to LTE network, the Ng-eNB needs to select one of the QoE configuration to continue the measurement. Of course, Ng-eNB can only select the QoE configuration for the streaming service and MTSI service, but there may be multiple QoE configurations for the same service type, how the Ng-eNB select the one QMC to continue needs to be discussed. In our view, if there is one QMC configured in LTE network, after the UE handed over from LTE to NR, an indictor can be added to that QMC, to help QMC selection in the further handover from NR to LTE.
Proposal 8, RAN3 discuss how the Ng-eNB select the one QMC among multiple QMCs to continue the measurement in LTE, when UE performs handover from LTE to NR.
Proposal 9, an indictor can be added to the QMC that configured in LTE network to help QMC selection in the further handover from NR to LTE.
Conclusion
The following are the observations and proposals:
Observation 1, introduction of time-to-trigger for AS measurement is due to the fluctuation characteristic of the radio signal, which may not be the characteristic for buffer level in application layer.
Proposal 2, check with SA4 how the buffer level is changed if RAN3 agrees to introduce time-to-trigger for buffer level reporting.
Proposal 3, UE should send the RVQoE reports periodically based on a gNB configured reporting periodicity after the threshold is met, and stop send the RVQoE reports when the threshold is not met.
Observation 2, the buffer level may be lower than a threshold near the end of session, which doesn’t stand for bad UE experience. 
Proposal 4, RAN3 to discuss how to avoid the exception case and decide whether to check with SA4.
Observation 3, the scenario that needs per UE level RVQoE deactivation over F1AP is not clear.
Observation 4, if the RVQoE is used for the scheduling optimization for the cell, the non-UE associated signalling can be used.
Observation 5, the scenario for per RVQoE configuration deactivation of RVQoE reporting over F1 is not clear.
Proposal 5, non-UE associated signalling can be used to deactivate the RVQoE information transfer over F1AP for cell level scheduling.
Proposal 6, per UE level RVQoE deactivation over F1AP needs further study.
Observation 6, the reason for DU to trigger the deactivation of RVQoE transfer over F1AP should depend on DU’s needs on scheduling, instead of application session.
Proposal 7, RAN3 agree the TP in Appendix.
[bookmark: _GoBack]Proposal 8, RAN3 discuss how the Ng-eNB select the one QMC among multiple QMCs to continue the measurement in LTE, when UE performs handover from LTE to NR.
Proposal 9, an indictor can be added to the QMC that configured in LTE network to help QMC selection in the further handover from NR to LTE.
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In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
		Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	gNB-DU Resource Coordination
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	BAP Mapping Configuration
	BAP MAPPING CONFIGURATION 
	BAP MAPPING CONFIGURATION ACKNOWLEDGE
	BAP MAPPING CONFIGURATION FAILURE

	GNB-DU Resource Configuration
	GNB-DU RESOURCE CONFIGURATION
	GNB-DU RESOURCE CONFIGURATION ACKNOWLEDGE
	GNB-DU RESOURCE CONFIGURATION FAILURE

	IAB TNL Address Allocation
	IAB TNL ADDRESS REQUEST
	IAB TNL ADDRESS RESPONSE
	IAB TNL ADDRESS FAILURE

	IAB UP Configuration Update
	IAB UP CONFIGURATION UPDATE REQUEST
	IAB UP CONFIGURATION UPDATE RESPONSE
	IAB UP CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	[bookmark: _Hlk32139762]Positioning Measurement
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMENT FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION RESPONSE
	POSITIONING ACTIVATION FAILURE

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	Broadcast Context Setup
	BROADCAST CONTEXT SETUP REQUEST
	BROADCAST CONTEXT SETUP RESPONSE
	BROADCAST CONTEXT SETUP FAILURE

	Broadcast Context Release
	BROADCAST CONTEXT RELEASE COMMAND
	BROADCAST CONTEXT RELEASE COMPLETE
	

	Broadcast Context Modification
	BROADCAST CONTEXT MODIFICATION REQUEST
	BROADCAST CONTEXT MODIFICATION RESPONSE
	BROADCAST CONTEXT MODIFICATION FAILURE

	Multicast Context Setup
	MULTICAST CONTEXT SETUP REQUEST
	MULTICAST CONTEXT SETUP RESPONSE
	MULTICAST CONTEXT SETUP FAILURE

	Multicast Context Release
	MULTICAST CONTEXT RELEASE COMMAND
	MULTICAST CONTEXT RELEASE COMPLETE
	

	Multicast Context Modification
	MULTICAST CONTEXT MODIFICATION REQUEST
	MULTICAST CONTEXT MODIFICATION RESPONSE
	MULTICAST CONTEXT MODIFICATION FAILURE

	Multicast Distribution Setup
	MULTICAST DISTRIBUTION SETUP REQUEST
	MULTICAST DISTRIBUTION SETUP RESPONSE
	MULTICAST DISTRIBUTION SETUP FAILURE

	Multicast Distribution Release
	MULTICAST DISTRIBUTION RELEASE COMMAND
	MULTICAST DISTRIBUTION RELEASE COMPLETE
	

	PDC Measurement Initiation
	PDC MEASUREMENT INITIATION REQUEST
	PDC MEASUREMENT INITIATION RESPONSE
	PDC MEASUREMENT INITIATION FAILURE

	[bookmark: OLE_LINK72][bookmark: OLE_LINK73]PRS Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE

	Measurement Preconfiguration
	MEASUREMENT PRECONFIGURATION REQUIRED 
	MEASUREMENT PRECONFIGURATION CONFIRM 
	MEASUREMENT PRECONFIGURATION REFUSE



Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Status Indication
	GNB-DU STATUS INDICATION

	RRC Delivery Report
	RRC DELIVERY REPORT

	Network Access Rate Reduction
	NETWORK ACCESS RATE REDUCTION

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	DU-CU Radio Information Transfer
	DU-CU RADIO INFORMATION TRANSFER

	CU-DU Radio Information Transfer
	CU-DU RADIO INFORMATION TRANSFER

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Reference Time Information Reporting Control
	REFERENCE TIME INFORMATION REPORTING CONTROL

	Reference Time Information Report
	REFERENCE TIME INFORMATION REPORT

	Access Success
	ACCESS SUCCESS

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Positioning Assistance Information Control
	POSITIONING ASSISTANCE INFORMATION CONTROL

	Positioning Assistance Information Feedback
	POSITIONING ASSISTANCE INFORMATION FEEDBACK

	Positioning Measurement Report
	POSITIONING MEASUREMENT REPORT

	Positioning Measurement Abort
	POSITIONING MEASUREMENT ABORT

	Positioning Measurement Failure Indication
	POSITIONING MEASUREMENT FAILURE INDICATION

	Positioning Measurement Update
	POSITIONING MEASUREMENT UPDATE

	Positioning Deactivation
	POSITIONING DEACTIVATION

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Context Release Request
	BROADCAST CONTEXT RELEASE REQUEST

	Multicast Context Release Request
	MULTICAST CONTEXT RELEASE REQUEST

	PDC Measurement Report
	PDC MEASUREMENT REPORT

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	PDC Measurement Failure Indication
	PDC MEASUREMENT FAILURE INDICATION

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	Measurement Activation 
	MEASUREMENT ACTIVATION 

	QoE Information Transfer
	QOE INFORMATION TRANSFER

	Positioning System Information Delivery
	POSITIONING SYSTEM INFORMATION DELIVERY COMMAND

	QoE Information Transfer Deactivation
	[bookmark: _Hlk134724967]QOE INFORMATION TRANSFER DEACTIVATION



























Next Change
8.16.x	QoE Information Transfer Deactivation
8. 16.x.1	General
The QoE Information Transfer Deactivation procedure is initiated by the gNB-DU to indicate to deactivate the RVQoE information transfer from gNB-CU. The procedure uses non UE-associated signalling.
8.16.x.2	Successful Operation


Figure 8.16.x.2-1: QoE Information Transfer Deactivation procedure, successful operation
The gNB-DU initiates the procedure by sending a QOE INFORMATION TRANSFER DEACTIVATION message to the gNB-CU, including the deactivation information of QoE information transfer in the gNB-DU. The gNB-CU should stop sending QoE information to gNB-DU. 
8.16.x.3	Unsuccessful Operation
Not Applicable.
8.16.x.4	Abnormal Conditions
Void.

Next Change
9.2.16.x	QOE INFORMATION TRANSFER DEACTIVATION
This message is sent by a gNB-DU to a gNB-CU, to indicate the deactivation of QoE information transfer.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Deactivation Indication
	M
	
	ENUMERATED (true, …)
	
	YES
	ignore


End of Change
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D.4.5 Bufferlevel

Table D.4 defines the metric for buffer level status events. The key in Table D.4 shall be used to refer to
the metric as defined in Table D.4.

Table D.4 — List of buffer level

Key Type Description
BufferLevel List List of buffer occupancy level measurements during,
playout at normal speed.
Entry Object One buffer level measurement.
t Real-Time Time of the measurement of the buffer level.
level Integer Level of the buffer in milliseconds. Indicates the playout
duration for which media data of all active media compo-
nents is available starting from the current playout time.

The key is ButferLevel (n), where n is a positive integer defined to refer to the metric in which the
buffer level is recorded every n ms.
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Threshold triggers for RVQoE


 


In last RAN3 meeting, we had the following agreements on threshold


-


based RVQoE reporting:


 


If a UE is configured with periodic RVQoE


 


reporting that automatically starts at the beginning of the 


application session or immediately upon reception of RVQoE configuration, it cannot be configured with a 


threshold


-


based trigger at the same time.


 


Discuss whether threshold


-


based buffer level rep


orting starts: i) when buffer level is greater than a threshold 


or ii) when buffer level is below a threshold or iii) when buffer level is between two thresholds.


 


RAN3 should discuss how the UE should send the RVQoE reports after the threshold is met, e.g.


, the following 


options:


 


Option 1: Just once (after receiving this RVQoE report, gNB might reconfigure this threshold value to get 


additional reports)


 


Option 2: Periodically based on a gNB configured reporting periodicity


 


Option 3: A certain number of time


s based on gNB configured report amount


 


Further discuss whether to introduce TTT


 


(time to trigger) for threshold


-


based triggers.


 


When we talk about thresholds triggered reporting, it’s easy to think of the AS layer measurement reporting, 


like A2 event, in 


which there are threshold, timeToTrigger, reportAmount, etc.


 


but in our view, the application 


measurement e.g. buffer level is different from the AS measurement e.g. RSRP, before we define it, we should 


know how it works, how the network will use it.


  


 


Acc


ording the SA4, the buffer level is defined in Annex D.4.5 in ISO/IEC 23009


-


1, as below.


 


According to the 


definition, the buffer level is used to indicate the playout duration for which media data of all active media 


components is available starting from the current playout time. 


Firstly, we should discuss 


how


 


the buffer level 


information 


will


 


be 


used for the gNB. In most cases, the low buffer level may stand for bad UE experience, 


high buffer level stands for good UE experience.
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