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1. Introduction
Below agreements about NR QoE configuration and reporting have been made by companies in RAN2#115e:
It is the RAN2 understanding that the QoE Reference does not need to be sent to or from the UE in RRC signaling 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.
R2 has not concluded the max no of QoE configs per UE, numbers in the range 8 - 64 are discussed.
RAN2 assumes that all QoE mobility related agreements made by RAN2 are applicable at least to signalling 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 message. 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 signalling (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 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, SA5, SA4, and RAN3 have sent LS to RAN2 before RAN2#116e. 
The intention of this contribution is to share our views on the QoE configuration and reporting based on the agreements and received LS.
2. Discussion on the reply LS from SA5/4 and RAN3
RAN2 has sent LS which contains several issues about QoE configuration and reporting to other WGs. Before this RAN2 meeting, reply LS have received from SA5,4 and RAN3. All issues mentioned in the reply LS will be discussed separately in this report.
Issue 1: Modify the QoE measurement configuration to UE
SA5 explained its preference in the LS(S5-214520). Based on our understanding, SA5 has never specified the modification procedure for QMC in either UTRAN or LTE. If RAN2 believes that this is necessary, the availability of QoE modification procedure may be further studied by SA5 in the further.
Observation 1: Currently, SA5 does not consider modification of the QoE measurement configuration.
It is clear that a QoE configuration can be either configured or released to a UE. If a UE has already been configured a QoE configuration, in some cases, the new QoE configuration may override the old one. Detail mechanism on the overriding is discussing in RAN3. From our understanding, we do not prefer to introduce modification of the QoE configuration in NR QoE. For simplicity perspective, if the existing QoE configuration is not appropriate and need to be updated, NW side can configure a new QoE configuration and override the existing one. In some ways, the modification function can be achieved by the QoE configuration(or QoE overriding procedure). We do not think there is enough benefits and time budget for RAN2 to introduce a new function which is used to modify the QoE measurement configuration.
Proposal 1: Modification of NR QoE configuration is not supported.
Issue 2: Provide multiple QoE measurement configurations for one certain service type
Both SA5(S5-214520) and RAN3(R3-214471) believe that it is possible to provide multiple QoE measurement configurations for one certain service type. But none of them has discussed how to support multiple QoE configuration for one service type. From our point of view, because of the network slicing in NR, it is valuable to support this function. 
Proposal 2: RAN2 shall support to provide multiple QoE measurement configurations for one certain service type in NR QoE. 
Issue 3: The maximum container size for one QoE measurement configuration
Issue 4: The maximum container size for one QoE report 
SA4 provided one answer to both issue 3 and issue 4 in its LS(S4-211059). Based on SA4 understanding, new added service types(e.g. VR) in NR may have more complex metrics and there is higher risk that both the QoE configuration and the reporting size might be exceeded. SA4 understands that RRC segmentation is already available in NR, which can be used in the(still rare) cases where a QoE config or report exceeds the PDCP size limit. In conclusion, SA4 asks RAN2 if the limits of the QoE container can be removed in NR QoE. As SA4 explained that removing the container size limitation does not mean QoE data will be expanded in general. We think it is fine to support SA4’s suggestion and remove the limitation of the QoE container size. From simplicity perspective, how to perform the segmentation can be based on lower layers implementation.
Proposal 3: It is proposed for RAN2 to support for removing the limitation of NR QoE container size. How to perform the NR QoE data segmentation can base on lower layers implementation.
3. Discussion on LS from RAN3
Besides the reply LS, RAN3 also sends another LS(R3-214477) which contains the RAN3 agreements and questions on NR QoE to RAN2. 
1. RAN visible QoE
RAN3 asks that whether RAN visible QoE data should be reported via either high-priority SRB(e.g. SRB1, SRB3) or low-priority SRB4. From our understanding, QoE reporting does not share as same priority as the other CP data. What’s more, from the Uu interface point of view, there is no difference between RV QoE data and other CP data. Therefore, RV QoE data can be transported via SRB4 combined with other NR QoE reporting data.
2. Pause status information
For QoE mobility perspective, RAN3 asks RAN2 to add the pause status information into an appropriate inter-node RRC message. There is no reason for RAN2 to reject the RAN3’s requirement if RAN2 finally agrees to introduce the pause/resume QoE function in Rel-17. Detail description about the pause/resume function can be found in our contribution(R2-2110989).
3. UE capability 
Besides the above two questions, RAN3 also asks RAN2 to define UE capability to support RAN visible QoE measurement. We think this can also be done at RAN2 side in Rel-17.
Proposal 4: RV QoE data shall be transported via SRB4.
Proposal 5: RAN2 shall define UE capability for RAN visible QoE measurement in Rel-17.
4. RAN2 remaining issues
RRC level ID
In RAN2#115e, RAN2 has made agreement that a RRC level ID will be used for NR QoE. Whether forward the new ID together with the QoE configuration to the app layer should be FFS. During the previous meeting, companies believed that QoE reference ID may point to more than one QoE configuration. From our point of view, the mapping relationship between QoE reference ID and QoE configuration is fully determined by SA5. 
Observation 2: The mapping relationship between QoE reference ID and QoE configuration is fully determined by SA WGs. 
Moreover, the following content can be found in LS(S5-214186) which is sent from SA5 to RAN3 (no CC RAN2):
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.
It is obvious that SA5 has never discussed the QoE reference ID mapping relationship in NR. The reason why many companies in RAN2 believed that the QoE reference ID may map multiple QoE configuration(or QMC jobs) is that in both UMTS and LTE, the QoE reference ID is configured per service type. Considering one QoE measurement can be configured for one certain service type in either UMTS or LTE, we can also believe that the QoE reference ID is configured per QoE configuration(or QMC job). 
Observation 3: The mapping relationship between QoE reference ID, service type, and QoE measurement configuration is clear in either UMTS or LTE.
Because of network slicing, one certain service type is possible to be configured multiple QoE configurations in NR. Meanwhile, SA5 has never discussed the relationship between QoE reference ID, service type, and QoE measurement configuration. Though the QoE reference ID’s mapping relationship should be determined by SA5, from simplicity perspective, we believe that the QoE reference ID should be configured per QoE measurement configuration(or per QMC job). Hence, when NW needs to perform the override or release procedure to a QoE measurement configuration(or a QMC job), the QoE reference ID can be used by the MCE to address the specific QoE configuration if it is configured per QoE measurement configuration or per QMC job. 
If the QoE reference ID is configured per service type, it is hard for MCE to release one QoE measurement configuration or perform override procedure without influence other QoE measurement configurations in the same service type.
In short, considering the relationship between QoE reference ID, service type, QMC job, and QoE measurement configuration is high related to the topic about whether forward the RRC level QoE ID to the app layer, RAN2 shall postpone this discussion until SA5 further clarifies the mapping relationship of QoE reference ID .
Proposal 6: RAN2 shall postpone discussion on whether forward the QoE RRC level ID to app layer until SA5 further clarifies the mapping relationship of QoE reference ID .
Granularity of the QoE configuration in RRCResume
In previous RAN2 meeting, companies have agreed that the QoE measurement can not perform when UE in RRC_INACTIVE. Hence, it is clear that no QoE data can be generated during the RRC_INACTIVE period. The aim of this procedure is used to notice UE which QoE configuration should be kept after RRC resume. For a kept QoE configuration when UE re-enters RRC_CONNECTED, it may be activated and generate QoE reporting data some time. Namely, the QoE configuration can either be kept or released during the RRC Resume procedure. Currently, two alternatives can be discussed in RAN2:
1. One common indicator can be used to keep all QoE configuration during the RRC Resume procedure. For the QoE configuration which should be released, the existing QoE confiiguration release procedure can be performed after UE switches to RRC_CONNECTED.
2. A QoE configuration list can be used to indicate UE which QoE configuration should be released or kept.
Considering RAN2 has already define a QoE release procedure when UE in RRC_CONNECTED, we prefer the first alternative.
Proposal 7: One common indicator can be used to keep all QoE configurations during the RRC Resume procedure.
5. Conclusion and proposals
Based on the discussions above, we have the following proposal.
Observation 1: Currently, SA5 does not consider modification of the QoE measurement configuration.
Proposal 1: Modification of NR QoE configuration is not supported.
Proposal 2: RAN2 shall support to provide multiple QoE measurement configurations for one certain service type in NR QoE. 
Proposal 3: It is proposed for RAN2 to support for removing the limitation of NR QoE container size. How to perform the NR QoE data segmentation can base on lower layers implementation.
Proposal 4: RV QoE data shall be transported via SRB4.
Proposal 5: RAN2 shall define UE capability for RAN visible QoE measurement in Rel-17.
Observation 2: The mapping relationship between QoE reference ID and QoE configuration is fully determined by SA WGs. 
Observation 3: The mapping relationship between QoE reference ID, service type, and QoE measurement configuration is clear in either UMTS or LTE.
Proposal 6: RAN2 shall postpone discussion on whether forward the QoE RRC level ID to app layer until SA5 further clarifies the mapping relationship of QoE reference ID .
Proposal 7: One common indicator can be used to keep all QoE configurations during the RRC Resume procedure.
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