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1	Introduction
RAN3#118 had already agreed to introduce buffer level as a threshold-based trigger for RVQoE reporting. Moreover, in RAN3#119 it was agreed that an information with respect to the deactivation of RVQoE is transferred via the F1 interface and that there is no need to further introduce a pause/resume mechanism in Rel-18.
Following the above topics of threshold-based trigger for RVQoE reporting and transfer of RVQoE deactivation information over F1, in the last RAN3#119bis-e meeting it was further agreed:
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
WA: A class-2 procedure is used for DU to deactivate the RVQoE reporting over F1AP.
Whereas the following were left for further discussion:
Further discuss whether to introduce TTT(time to trigger) for threshold-based triggers.
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.
In this paper, we provide additional input and discussion on the above open issues under the present sub-agenda item. 
2	Discussion
2.1	Threshold-based RVQoE reporting
RAN2#121 sent LS to SA4 in [1] to ask SA4 whether it could confirm that the UE application layer triggering of buffer level threshold-based RVQoE reporting could be supported in Rel-18. In that regard, SA4’s LS reply to RAN2 in [2] confirms that UE application layer triggering of buffer level threshold-based RVQoE can be supported in Rel-18 based on the corresponding QoE configuration received from the UE access stratum layer. Moreover, SA4 in their reply to RAN2 provides additional arguments to support the decision of why the UE application layer is the adequate layer for triggering buffer level threshold-based RVQoE reporting.

Given the reply of SA4 to RAN2, it is now clear that the UE application layer will be responsible for triggering buffer level threshold-based RVQoE reporting. Therefore, since the application layer will be responsible for handling the reporting and checking of buffer level RVQoE, we believe it should be SA4’s decision to determine whether the threshold-based buffer level reporting starts i) when the buffer level is greater than a threshold, ii) buffer level is below a threshold or iii) buffer level is between two thresholds.

Proposal 1: Since UE application layer will be responsible for triggering of buffer level threshold-based RVQoE reporting based on SA4’s reply to RAN2, it shall be SA4’s decision on the time of the start of the reporting.

Observation 1: Following the above discussion, given the FFS in RAN3 with respect to the introduction of time to trigger (TTI) for threshold-based RVQoE, it becomes apparent that the UE application layer will need to handle TTI if introduced, since UE application layer will be responsible for checking and reporting buffer level threshold-based RVQoE.

Proposal 2: Given that time to trigger for buffer level threshold-based RVQoE if agreed will be handled at UE application layer, it shall be SA4’s decision to decide if time to trigger is needed and therefore RAN3 shall wait first for SA’4 feedback.

Regarding the RAN3 discussion on possible options of sending RVQoE reports after the threshold is met the following is proposed:

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

In case that option 1) is chosen, while it will enable the gNB to receive multiple RVQoE reports from the UE, it will also require additional signaling as the gNB would need to always reconfigure the UE with a different threshold every time a report is received. Alternatively, if option 2) is decided, then no further signaling is needed from the gNB towards the UE, as the reports would be sent periodically as long as the condition holds, thus gNB can maintain an overview of RVQoE metrics. Finally, option 3) would require gNB to configure the amount of times the report will be sent by the UE to still enable the gNB to receive multiple reports.

Observation 2: While option 1) provides better means for the gNB to optimize the RVQoE mechanism, it introduces extra signaling compared to option 2 and 3.  On the other hand, while comparing option 2 and 3, the latter requires extra information to be configured at the UE. Therefore, option 2 seems to be the most reasonable solution. 

Proposal 3: RAN3 to propose option 2 for sending RVQoE reports after the threshold is met, periodically as long as the condition holds, based on a gNB configured reporting periodicity and to ask SA4 for confirmation of the feasibility of option 2. 

Proposal 4: RAN3 to send LS to SA4 to confirm whether SA4 shall handle the decision of the start time of threshold-based buffer level reporting and to discuss benefit and feasibility of time to trigger for threshold-based RVQoE as well as if option 2 is the better option for sending RVQoE reports after the threshold is met.

2.2	RVQoE deactivation mechanism
As already agreed in RAN3#118, DU is enabled to deactivate the RVQoE reports sent by the CU if required. This will be achieved in the form of information exchanged between DU and CU via the F1 interface. However, so far it is not clear in RAN3 how the mechanism will be established. To facilitate the discussion in RAN3#119bis-e there was a working assumption that a class-2 procedure is used for DU to deactivate the RVQoE reporting via F1. However, from the discussion in RAN3 it is not clear if class-2 or legacy procedure will be eventually used. Moreover, it is not clear if the signaling will be UE or non-UE associated. Finally, it is yet to be decided if the DU triggered deactivation over F1 is performed per RVQoE configuration and if it pertains only to the present application session.
In order to assess the benefits and drawbacks of each scenario let us list all possibilities:
A) RVQoE reporting deactivation per configuration
B) RVQoE reporting deactivation per UE
C) RVQoE reporting deactivation over all UEs (i.e., whole RVQoE reporting over F1)
In case that option A) is chosen, then there exists a finer granularity in terms of DU’s possible decisions with respect to deactivation of RVQoE reporting, as the DU can choose which reports are needed compared to others. On the other hand, this will require a more complex signaling and processing at DU and CU. Following the discussion for option B) if the RVQoE is deactivated per UE, then DU can still differentiate some of the RVQoE reports based for instance on some priorities or preference per UE. That will introduce less signaling compared to option A), yet less granularity. Finally, for option C) DU will only have an option whether to deactivate or not all RVQoE reports coming from CU. While this will provide less granularity and possibilities for optimization at DU, it will be the simplest and less complex solution from the signaling perspective, especially given the small number of RVQoE metrics currently available. 
Given the lower complexity introduced, for the given amount of available RVQoE metrics option C) seems currently the better alternative. Moreover, given that fact that one of the main benefits of RVQoE reports for DU is the use towards scheduling decisions, having reports only for some of the configurations or UEs cannot provide an overall picture of the used bearers and as such cannot help in any possible optimization. That said, DU either needs to receive all reports to be able to utilize them in scheduling decisions or no reports at all.
Observation 3: Following the above discussion, if option C is chosen, then the deactivation mechanism can be achieved by utilizing non-UE associated signaling. For instance, by using existing F1 Setup procedure or gNB-DU Configuration Update procedure as explained in [3]. That way, DU has the flexibility to choose the deactivation of RVQoE either for present application sessions or before the session starts.
Proposal 5: RAN3 to decide on a mechanism that enables the RVQoE reporting deactivation for all UEs at once.
Proposal 6: RAN3 to utilize and enhance existing non-UE associated signaling to indicate RVQoE reporting deactivation information such as F1 SETUP REQUEST and gNB-DU CONFIGURATION UPDATE. 
2.3 	DU participation in RVQoE assembling
In current RAN3 discussions companies argue about the possibility of DU participation in RVQoE assembling. However, it is not clear what is the trade-off between the benefit and overhead of introducing such a mechanism at the current stage. So far, there are only two agreed RVQoE metrics and for the DU to participate in the assembling of RVQoE configuration that would mean that further enhancements will be required on the F1 interface. However, considering the small number of available RVQoE metrics, we do not see a substantial benefit to let the DU suggest the configuration of RVQoE at this stage. Moreover, it can occur that a single CU will be responsible for multiple DUs. Therefore, if every DU decides for a different configuration it may result in a complex CU decision.
Proposal 7: RAN3 to not consider the DU involvement in the RAN visible QoE configuration at this stage.
3	Conclusion
We have made the following observations and proposals:
Proposal 1: Since UE application layer will be responsible for triggering of buffer level threshold-based RVQoE reporting based on SA4’s reply to RAN2, it shall be SA4’s decision on the time of the start of the reporting.

Observation 1: Following the above discussion, given the FFS in RAN3 with respect to the introduction of time to trigger (TTI) for threshold-based RVQoE, it becomes apparent that the UE application layer will need to handle TTI if introduced, since UE application layer will be responsible for checking and reporting buffer level threshold-based RVQoE.

Proposal 2: Given that time to trigger for buffer level threshold-based RVQoE if agreed will be handled at UE application layer, it shall be SA4’s decision to decide if time to trigger is needed and therefore RAN3 shall wait first for SA’4 feedback.

Observation 2: While option 1) provides better means for the gNB to optimize the RVQoE mechanism, it introduces extra signaling compared to option 2 and 3.  On the other hand, while comparing option 2 and 3, the latter requires extra information to be configured at the UE. Therefore, option 2 seems to be the most reasonable solution. 

Proposal 3: RAN3 to propose option 2 for sending RVQoE reports after the threshold is met, periodically as long as the condition holds, based on a gNB configured reporting periodicity and to ask SA4 for confirmation of the feasibility of option 2. 

Proposal 4: RAN3 to send LS to SA4 to confirm whether SA4 shall handle the decision of the start time of threshold-based buffer level reporting and to discuss benefit and feasibility of time to trigger for threshold-based RVQoE as well as if option 2 is the better option for sending RVQoE reports after the threshold is met.

Observation 3: Following the above discussion, if option C is chosen, then the deactivation mechanism can be achieved by utilizing non-UE associated signaling. For instance, by using existing F1 Setup procedure or gNB-DU Configuration Update procedure as explained in [3]. That way, DU has the flexibility to choose the deactivation of RVQoE either for present application sessions or before the session starts.
Proposal 5: RAN3 to decide on a mechanism that enables the RVQoE reporting deactivation for all UEs at once.
Proposal 6: RAN3 to utilize and enhance existing non-UE associated signaling to indicate RVQoE reporting deactivation information such as F1 SETUP REQUEST and gNB-DU CONFIGURATION UPDATE. 
Proposal 7: RAN3 to not consider the DU involvement in the RAN visible QoE configuration at this stage.
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