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1. Introduction 
In this paper, we continue the discussion on other open topics related to QoE based on open issues identified last meeting.
2. Discussion
2.1  Threshold-based triggers for RAN visible QoE
RAN3 made the following agreements:

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.

FFS whether to introduce TTT (time to trigger) for threshold-based triggers.

This is the definition of some relevant IEs as per TS 38.331:

appLayerBufferLevelList
The field indicates a list of application layer buffer levels, and each AppLayerBufferLevel indicates the application layer buffer level in ms. Value 0 corresponds to 0ms, value 1 corresponds to 10ms, value 2 corresponds to 20 ms and so on. If the buffer level is larger than the maximum value of 30000 (5 minutes), the UE reports 30000.

numberOfBufferLevelEntries
The field contains the maximum number of buffer level entries that can be reported for RAN visible application layer measurements. This field is also used by application layer to calculate the interval of RAN visible buffer level measurement, which is equal to the periodicity of RAN visible application layer measurements reporting divided by numberOfBufferLevelEntries.

The intention for introducing threshold-based triggers for RVQoE is to reduce Uu overhead and collect RVQoE only when “interesting” events happen. In case of buffer level, it would be interesting for the gNB to know when the application layer buffer level is small i.e., when the remaining playout time for the media content is small and if no further media content is provided, the application will suffer in performance. In such a case, the gNB can try to use that information and prioritize those bearers and provide DL grants to fill the application buffer.

Observation 1: It would be interesting for the gNB to know when the application layer buffer level is small so that it can prioritize those bearers and provide DL grants to fill the application buffer.

In addition to the threshold, we think gNB should also be able to configure a “Time-to-Trigger” (TTT) for buffer level reporting. The motivation behind this is same as the TTT defined for RRM measurements i.e., to avoid reporting if the event was met only “momentarily”. UE APP should ensure that the buffer level continuously meets the threshold for TTT duration and report only then.
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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

Although Option 1 is a possible option, it might need gNB to reconfigure the threshold multiple times to get the RVQoE report each time. To provide more flexibility, we think that the gNB can configure a ReportAmount and ReportInterval in addition to the threshold. UE will report RVQoE periodicially as indicated by the ReportInterval for the ReportAmount number of times. 

Proposal 1: In order to support threshold-based reporting of buffer level, gNB may configure the following to UE:
a. Threshold
b. Time-to-Trigger (TTT)
c. ReportAmount
d. ReportInterval

Proposal 2: UE will start reporting the buffer level only when the buffer level is smaller than a threshold for a certain TTT duration

Proposal 3: Upon meeting the threshold, UE will report RVQoE periodicially as indicated by the ReportInterval for the ReportAmount number of times unless the session ends.

2.2 Deactivation of RVQoE reports over F1

Introduce the deactivation of RAN visible QoE information transfer via F1. No need to introduce pause/resume mechanism in Rel-18

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

RAN3 should discuss whether the deactivation of RVQoE reporting over F1 is performed per RVQoE configuration or not

FFS whether the DU triggered deactivation of RVQoE reporting over F1 pertains only to the present application session

In Rel-17, we defined a F1AP message QOE INFORMATION TRANSFER which is sent from gNB-CU to gNB-DU to convey the RVQoE metrics. The F1AP message can also include other radio resource related details, e.g., DRB ID used by the application session so that the scheduler in gNB-DU can perform appropriate optimizations. The F1AP message structure is shown below.

[bookmark: _Toc121161426]9.2.16.1          QOE INFORMATION TRANSFER

This message is sent by a gNB-CU to a gNB-DU, to indicate information related to RAN visible QoE.
Direction: gNB-CU ® gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.3.1.1
	 
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	 
	9.3.1.4
	 
	YES
	reject

	gNB-DU UE F1AP ID
	M
	 
	9.3.1.5
	 
	YES
	reject

	QoE Information List
	 
	 
	0..1
	 
	YES
	ignore

	>QoE Information Item
	 
	 
	1..<maxnoofQoEInformation>
	 
	Each
	ignore

	>>QoE Metrics
	O
	 
	9.3.1.260
	 
	-
	-


 
	Range bound
	Explanation

	maxnoofQoEInformation
	Maximum no. of QoE information for one UE, the maximum value is 16.


 
In our understanding, the motivation to introduce the deactivation of RAN visible QoE information transfer via F1 in Rel-18 is because the gNB-DU (the consumer) currently have no control on whether it receives the RVQoE reports and which ones it receives. But it was not clear last meeting on the scope of deactivation of RVQoE reporting over F1 and we therefore have the following proposal.

Proposal 4: RAN3 should discuss the scope of deactivation of RVQoE reports over F1AP i.e., a gNB-DU doesn’t want to receive the QOE INFORMATION TRANSFER 
· Option 1: for all UEs belonging to the gNB-DU (because the gNB-DU is in overload)
· Option 2: for a specific UE (e.g., if the UE is a cell center UE)
· Option 3: for specific RVQoE configurations belonging to a specific UE (e.g., those RVQoE configurations which send RVQoE report very frequently)

If a gNB-DU wants to selectively deactivate certain RVQoE configurations (e.g., those RVQoE configurations which send RVQoE report very frequently), it needs knowledge of the RVQoE configurations in the first place.  It is to be noted that currently the gNB-DU doesn’t know the QoE Reference (or measConfigAppLayerID) and and RVQoE configuration associated to that QoE Reference (e.g., the RVQoE parameters or reporting periodicity) and therefore can’t request to deactivate a specific RVQoE configuration without this knowledge. 

Observation 2: Currently the gNB-DU doesn’t know the QoE Reference (or measConfigAppLayerID) and RVQoE configuration associated to that QoE Reference and therefore can’t request to deactivate a specific RVQoE configuration over F1AP without this knowledge.

[bookmark: _Toc99038675][bookmark: _Toc99730938][bookmark: _Toc105511069][bookmark: _Toc105927601][bookmark: _Toc106110141][bookmark: _Toc113835578][bookmark: _Toc120124426]The simplest deactivation mechanism would be for the gNB-DU to indicate to gNB-CU that it is no longer interested in receiving the QOE INFORMATION TRANSFER belonging to a specific UE (i.e., option 2) and not selectively deactivate certain RVQoE configurations (i.e., option 3). Option 1 can be done via gNB-CU implementation today i.e., the gNB-CU can stop sending the QOE INFORMATION TRANSFER over F1AP if it knows that the gNB-DU is in overload (via gNB-DU STATUS INDICATION)

A gNB-DU might no longer be interested in receiving RVQoE reports over F1AP if the gNB-DU is in overload. In such a case, the gNB-DU should be able to deactivate the RVQoE reports for all UEs

Proposal 5: Option 2 is preferred i.e., the gNB-DU can indicate to gNB-CU via a flag that it is no longer interested in receiving the QOE INFORMATION TRANSFER for specific UE via a UE-associated class-2 message
2.3 gNB-DU participation in assembling the RVQoE configuration
Further discuss and clarify the necessity of DU participation in assembling RVQoE configuration

It was further proposed that DU should be able to participate in assembling the RVQoE configuration e.g., it should be able to propose periodicity for RVQoE reporting, or which metrics it is interested to receive. While we think it is reasonable, contrasting assistance from different gNB-DUs under the same gNB-CU (e.g., from MN-DU and SN-DU) would lead to conflicts and the gNB-CU would be confused what to configure the UE.

Observation 3: Even if gNB-DU participates in assembling the RVQoE configuration (e.g., by proposing periodicity for RVQoE reporting or the list of interested RVQoE metrics), gNB-CU would have the final say in the RVQoE configuration.

Observation 4: In case the MN-DU and SN-DU provide contrasting suggestions for assembling the RVQoE configuration, this assistance from gNB-DU(s) is not useful.

We therefore propose to not consider the gNB-DU participation in assembling the RVQoE configuration

Proposal 6: There is no need for gNB-DU to participate in assembling the RVQoE configuration

Also, this scenario is slightly different from the NR-DC scenario wherein upon figuring out that the application uses the bearers provided by the other node, the node which is currently receiving the RVQoE reports will ensure that the RVQoE configuration intended by the other node is taken into account and is not neglected. Whereas here, the gNB-CU is the final decision maker anyway and can’t prioritize certain gNB-DU (e.g, MN-DU’s preference over SN-DU’s preference).

3. Conclusion
Threshold-based triggers for RAN visible QoE

Observation 1: It would be interesting for the gNB to know when the application layer buffer level is small so that it can prioritize those bearers and provide DL grants to fill the application buffer.

Proposal 1: In order to support threshold-based reporting of buffer level, gNB may configure the following to UE:
a. Threshold
b. Time-to-Trigger (TTT)
c. ReportAmount
d. ReportInterval

Proposal 2: UE will start reporting the buffer level only when the buffer level is smaller than a threshold for a certain TTT duration

Proposal 3: Upon meeting the threshold, UE will report RVQoE periodicially as indicated by the ReportInterval for the ReportAmount number of times unless the session ends.

Deactivation of RVQoE reports over F1

Proposal 4: RAN3 should discuss the scope of deactivation of RVQoE reports over F1AP i.e., a gNB-DU doesn’t want to receive the QOE INFORMATION TRANSFER 
· Option 1: for all UEs belonging to the gNB-DU (because the gNB-DU is in overload)
· Option 2: for a specific UE (e.g., if the UE is a cell center UE)
· Option 3: for specific RVQoE configurations belonging to a specific UE (e.g., those RVQoE configurations which send RVQoE report very frequently)

Observation 2: Currently the gNB-DU doesn’t know the QoE Reference (or measConfigAppLayerID) and RVQoE configuration associated to that QoE Reference and therefore can’t request to deactivate a specific RVQoE configuration over F1AP without this knowledge.

Proposal 5: Option 2 is preferred i.e., the gNB-DU can indicate to gNB-CU via a flag that it is no longer interested in receiving the QOE INFORMATION TRANSFER for specific UE via a UE-associated class-2 message

gNB-DU participation in assembling the RVQoE configuration

Observation 3: Even if gNB-DU participates in assembling the RVQoE configuration (e.g., by proposing periodicity for RVQoE reporting or the list of interested RVQoE metrics), gNB-CU would have the final say in the RVQoE configuration.

Observation 4: In case the MN-DU and SN-DU provide contrasting suggestions for assembling the RVQoE configuration, this assistance from gNB-DU(s) is not useful.

Proposal 6: There is no need for gNB-DU to participate in assembling the RVQoE configuration
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