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1. [bookmark: _Ref165266342]Introduction
In RAN2#115e meeting, agreements regarding QoE measurement configuration have been made, indicated as follows:General:
· It is the RAN2 understanding that the QoE Reference does not need to be sent to or from the UE in RRC signalling for QoE measurements in RRC_CONNECTED. The RRC ID, MeasConfigAppLayerId, is sufficient to identify the QoE configuration between UE and gNB.
· RAN2 assumes that gNB keeps the mapping between MeasConfigAppLayerId and QoE Reference. The mapping is sent to the target gNB as part of QoE configuration and information at handover.
· Send an LS to SA5 (cc R3) to confirm proposals (agreements) 1 and 2.
· FFS if the RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer.
· Confirm that RAN2 deprioritizes QoE measurement in RRC_IDLE/RRC_INACTIVE in Rel-17.
· Send an LS to SA5 for confirmation of max number of QoE configurations per UE. Number 8 could be assumed, to be finally concluded offline.
· R2 has not concluded the max no of QoE configs per UE, numbers in the range 8-64 are discussed.
Mobility:
· RAN2 assumes that all QoE mobility related agreements made by RAN2 are applicable at least to signaling based QoE. Whether the same applies to management-based QoE is pending further input from SA5 and RAN3.
· Area scope parameter is not introduced in RRC procedures supporting QoE.
· When the UE resumes the connection in a gNB supporting QoE, the target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g., in RRCResume msg. The UE shall release all QoE measurement configurations not indicated by the gNB for restoration. FFS how the indication looks like, e.g., granularity per QoE configuration or common for all QoE configurations.
· During the handover to target gNB which supports QoE, the target gNB decides which QoE configurations to keep and which to release during a handover, e.g., based on QoE configuration information received from the source gNB in Xn/NG signaling (exact information is up to RAN3) including the RRC container.
· The UE discards the reports received from application layer in case it has no associated QoE configuration configured.
· FFS whether the gNB needs to know the QoE configurations for which there are no ongoing QoE sessions, e.g., to enable QoE configuration handling upon mobility (pending SA4 reply on the ongoing QoE measurement session continuity requirement).
· In case the UE resumes the connection in a gNB not supporting QoE, the UE should release all QoE measurement configurations.




In addition, in the last RAN2#116e meeting, further agreements have been made as follows:· Forward the measConfigAppLayerId from the AS layer to the application layer together with the QoE configuration.
· Forward the measConfigAppLayerId from the application layer to the AS layer together with the QoE report. measConfigAppLayerID
· Reply to SA4 that the size limitation of the QoE report has chanegd. RAN2 has agreed to optionally support RRC segmentation for transmission of QoE reports, and we indicate the new limits
· Size limit of QoE configuration = size of one PDCP SDU.
· Inform CT1 and SA4 of these agreements and ask them to specify the measConfigAppLayerId (e.g. in AT command). Can also discuss whether we need to have an action related to size limitation (whether to inform application of the size that is supported). 
· FFS if to Allow multiple QoE reports in the same RRC message, but leave it to UE implementation when / whether to use this (does not involve additional buffering). 
· Support RRC segmentation for the Reporting
· FFS whether it is optional or cond. mandatory for UE that support QoE (can continue discuss in this meeting)
· Will inform other groups (R3, SA5, SA4, CT1?)


In addition, in the last RAN plenary meeting, an agreement regarding the support of the pause/resume of the QoE measurement report has been made. 
In this contribution, we would like to further address our view on the highlighted FFS for QoE measurement collection in NR and pause/resume of the QoE measurement rereport.
[bookmark: _Hlk46936119]2. Discussion
2.1 Mobility procedure for QoE measurement
In the RAN2 #115e meeting, it was agreed that during the handover to the target gNB supporting QoE, the target gNB decides which QoE configurations to be kept and which to be released during a handover, e.g., based on QoE configuration information received from the source gNB in Xn/NG signalling (exact information is up to RAN3) including the RRC container. However, without the information of the air-interface resource required for each QoE configuration, the target gNB, in cases of shortage of air-interface resource, have no idea which QoE configuration should be released, and which should be kept. It should be noted that the source gNB have such historical information for transmission of the measurement report for each QoE configuration. As a result, we proposal RAN2 to agree that source gNB should send the information of the air-interface resource consumption for transmission of the measurement report for each QoE configuration towards the target gNB to assist the target gNB to choose which QoE measurement configuration should be released.
Proposal 1: RAN2 to agree that source gNB should send the information of the air-interface resource consumption for transmission of the measurement report for each QoE configuration towards the target gNB to assist the target gNB to choose which QoE measurement configuration should be released.
Similarly, for the UE resumption cases, as agreed in the RAN2 #115e meeting, the target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure. Hence, such historic report transmission information could help the target gNB decide which QoE configuration should be released.
Proposal 2: RAN2 to agree that the granularity of the indication of the release is of per QoE configuration, and the source gNB should send the historical information of the air-interface resource consumption for transmission of the measurement report for each QoE configuration towards the target gNB when UE context is retrieved.
2.2 Transmission of Multiple QoE reports in the same RRC message
In the current RRC running CR, in the MeasurementReportAppLayer msg, only one QoE measurement report and the corresponding measConfigAppLayerId are included. Considering that the size limitation is changed in the 5G NR compared with LTE, and simultaneously more than one QoE configuration is to be supported by the UE, it is reasonable to support transmission of multiple QoE report in one RRC msg, especially when the size of one generated QoE measurement report is much lower than the size limitation.  In addition, such implementation could save the overall overhead for air-interface transmission. However, it should be noted that RAN2 should not force any buffering behaviour related requirement upon the UE, i.e., requesting the UE AS layer to buffer one generated QoE measurement report before sending it with another one. It should be left to UE implementation.
Proposal 3: RAN2 to agree that it is up to UE implementation whether or not transmit multiple QoE report in one RRC msg, and ASN.1 should support including more than one QoE report and measConfigAppLayerId in the one RRC msg. 
2.3 Support of the pause/resume of the QoE measurement reporting
In the reply LS R2-2109385/S4-211290 and R2-2109389/S5-214519 sent from SA4 and SA5 to RAN2, both SA4 and SA5 indicate it is OK for the application layer to buffer the QoE reports. Specifically, From SA5 perspective either option 1 (Application layer is responsible for storing QoE reports) and Option 2 (AS layer is responsible for storing QoE reports) are equivalent. However, SA4 didn’t give their preferences on the three options and indicate that fully-reliable resumption of QoE reporting by the application layer, may not always be possible in the current Rel-17 QoE architecture since the application layer entity responsible for the reporting may no longer be running at the time of the indicated restart, since the user may have already terminated the service and its associated application. 
Observation 1: both SA4 and SA5 indicate in R2-2109385/S4-211290 and R2-2109389/S5-214519 that it is technically feasible for the application layer to buffer the QoE reports during QoE reporting pause.
Considering that in R17, we have already agreed that simultaneously more than one QoE measurement configuration should be supported, once they are all paused, large amount of buffer is required to store the generated QoE report before the resumption of the QoE measurement reporting. Generally, the AS layer buffer size is limited, e.g., only 64KB is reserved for storing the logged measurement collection results for the UE, which constraints the maximum quantity of the QoE measurement report to be accommodated during pause. On the other hand, the APP layer memory size is a lot larger than that, which is more suitable for storage of the QoE measurement report. Besides that, when the network sends the QoE pause msg towards the UE due to overloaded air-interface resource, it is highly probably that the memory in the AS layer is almost drained out due to the overstock of the QoE measurement reports pending to be transmitted over SRB4. As a result, we propose RAN2 to agree to store the QoE measurement collection results in the APP layer memory.
Observation 2: Generally, the AS layer buffer size is limited, e.g., only 64KB is reserved for storing the logged measurement collection results for the UE, which constraints the maximum quantity of the QoE measurement report accommodated during pause.
Observation 3: when the network sends the QoE pause msg towards the UE due to overloaded air-interface resource, it is highly probably that the memory in the AS layer is almost drained out due to the overstock of the QoE measurement reports pending to be transmitted over SRB4.
Proposal 4: RAN2 to agree to store the QoE measurement collection results in the APP layer memory. 
To help the APP layer store the QoE measurement report during pause phase, the UE AS layer should send a new +CAPPLEVMC command indicating the pause of reporting/storage of the QoE measurement report in the APP layer to the APP layer. Also, when the QoE measurement reporting is resumed, the UE AS layer should send a +CAPPLEVMC command indicating the resumption of the QoE measurement reporting/forwarding the QoE measurement report to the AS layer towards the UE. Because CT1 is in charge of specification of the AT command as in TS 27.007, we need to send a LS to the CT1 informing them of the necessity of introducing new +CAPPLEVMC command
Proposal 5: RAN2 to agree that an LS regarding introduction of new +CAPPLEVMC commands for indicating the pause of QoE measurement reporting and the resumption of the QoE measurement reporting should be sent to CT1 group.
3 [bookmark: _Hlk68100106]Conclusions
Based on the discussion above, following observations and proposals are made:
Proposal 1: RAN2 to agree that source gNB should send the information of the air-interface resource consumption for transmission of the measurement report for each QoE configuration towards the target gNB to assist the target gNB to choose which QoE measurement configuration should be released.
Proposal 2: RAN2 to agree that the granularity of the indication of the release is of per QoE configuration, and the source gNB should send the historical information of the air-interface resource consumption for transmission of the measurement report for each QoE configuration towards the target gNB when UE context is retrieved.
Proposal 3: RAN2 to agree that it is up to UE implementation whether or not transmit multiple QoE reports in one RRC msg, and ASN.1 should support including more than one QoE report and measConfigAppLayerId in the one RRC msg. 
Observation 1: both SA4 and SA5 indicate in R2-2109385/S4-211290 and R2-2109389/S5-214519 that it is technically feasible for the application layer to buffer the QoE reports during QoE reporting pause.
Observation 2: Generally, the AS layer buffer size is limited, e.g., only 64KB is reserved for storing the logged measurement collection results for the UE, which constraints the maximum quantity of the QoE measurement report accommodated during pause.
Observation 3: when the network sends the QoE pause msg towards the UE due to overloaded air-interface resource, it is highly probably that the memory in the AS layer is almost drained out due to the overstock of the QoE measurement reports pending to be transmitted over SRB4.
Proposal 4: RAN2 to agree to store the QoE measurement collection results in the APP layer memory.
Proposal 5: RAN2 to agree that an LS regarding introduction of new +CAPPLEVMC commands for indicating the pause of QoE measurement reporting and the resumption of the QoE measurement reporting should be sent to CT1 group.
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