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1	Introduction
During ongoing Rel-18 discussions, RAN2 and RAN3 have developed generic framework for QoS support in DC. Besides agreed QoE configuration and reporting principles, there are several detailed aspects concerning QoE reports handling in exceptional circumstances, which we address in this contribution.
2	Discussion
2.1	QoE measurement reporting leg
Within the developed framework for QoE in DC, for direct transfer of QoE configuration and reporting to the Secondary Node (SN), RAN2 agreed to use SRB3 and new SRB5, respectively. Though, this is also possible to pass the SN configuration through Master Node (MN). In such scenario, for the QoE configuration generated by the SN but delivered by the MN, the SN originates the configuration, but asks MN to configure the UE. In result the SN can remain the consumer of the QoE reports (if it asks MN to configure the UE for reporting directly to SN). To support such flexible handling of QoE reports, RAN2 agreed that: 
In Rel-18, network always configures SRB usage for each QoE reporting explicitly. ​
In addition, a valid use case in NR-DC, identified by RAN3, and summarized in RAN3 LS R3-234750, is that: 
For s-based QoE configuration received by MN, MN can send the QoE configuration via SRB1, while QoE reports can be sent via SRB4 or SRB5.
Observation 1: QoE configuration should enable explicit indication of SRB4 and SRB5 for reporting, even though configured by a single node (MN or SN).
To facilitate the use case realization, RAN3 further agreed to: 
Define two different reporting leg indications for QoE and RVQoE.
To support RAN3 agreements, RRC signalling needs to provide the capability to configure any QoE configuration with two reporting legs indication: one for container-based QoE, second for Ran-visible QoE:
Proposal 1: To support two different reporting leg indications for container-based QoE and RVQoE, gNB can explicitly indicate SRB for reporting for each of the QoE configurations.

2.2	QoE report storing 
At RAN2#123 meeting, RAN2 reached an agreement to store QoE reports in an exceptional case when QoE has been configured in DC, but the configured SRB for reporting appears unavailable. The agreed principle determines further that the UE should store the QoE report until the SRB is available or the QoE configuration is released.

The QoE reports storing due to SRB unavailability may result from an erroneous configuration form the network. I.e. in case the network configures QoE configuration with an SRB for reporting, it should ensure the SRB configuration, accordingly. Thus, with a proper network handling, the UE impacts might be significantly minimized. 
However, the agreed principle does not distinguish between container-based and RAN-visible QoE, whereas in our understanding, potential deferring QoE reports for RAN-visble QoE requires attention. The RAN-visible QoE reports, by design, are time critical and supposed to be provided to a consumer (MN or SN) more immediately than container-based QoE. Correspondingly, if the RAN-visible QoE reports is stored in the UE AS buffer (until uncertain SRB configuration), the report delivery does not seem to bring desired benefits and the UE memory and battery can be unnecessarily wasted. 
Therefore, we propose to clarify the principle further on how storing QoE reports concern different QoE types. The agreed rule could be adopted for container-based QoE only, but due to differences in reports validity, unconditional storing of RV-QoE report in AS buffer, if UL data arrives, but the configured SRB is not available seems questionable: 
Observation 2: The agreed principle (in RAN2#123) on storing QoE report in AS buffer, if UL data arrives, but the configured SRB is not available, needs to distinguish container-based QoE report and RV-QoE report.
Proposal 2: Storing QoE report in AS buffer, if UL data arrives, but the configured SRB is not available, can apply to container-based QoE.
For RAN-visible QoE, it should be network responsibility to decide what the UE should do with the reports than cannot be immediately transferred. Relying on network configuration, we note that for instance Rel-18 agreement to introduce explicit indicator for ‘QoE reporting leg switch’ may become relevant here. For instance, upon the indication reception, the UE can switch RAN-visible QoE measurements reporting from SRB4 (to MN) to SRB5 (to SN) or vice versa. 
Proposal 3: For RAN-visible QoE, gNB provides instruction to the UE on the report handling upon the UE detects corresponding SRB for reporting is unavailable. FFS what options are allowed:
a. discard RV-QoE reports, 
b. switch reporting leg,
c. store in AS buffer until certain time or memory threshold.

2.3	QoE report handling during SCG deactivation
To enable reasonable UE battery consumption, Rel-17 enabled a generic activation/deactivation mechanism of SCG. This introduces a specific case to handle QoE data collection continuity in DC. i.e. for a UE involved in QoE and operating in DC scenario, MN can decide to deactivate SCG. This may imply that reporting for and to the SN may get interrupted (if no dedicated handling for QoE reports is ensured). A rescue mechanism for impacted data due to SCG deactivation assumes RLC leg involvement and UEAssistanceInformation use:
	38.331 5.7.4: UE Assistance Information:
1>	if the SCG is deactivated, and,
1>	the UE has uplink data to send for an SCG RLC entity while the UE previously did not have any uplink data to send for any SCG RLC entity:
2>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to indicate that the UE has uplink data to send for a DRB whose DRB-Identity is not included in any RLC-BearerConfig in the CellGroupConfig associated with the MCG.
…
1> if transmission of the UEAssistanceInformation message is initiated to provide an indication that the UE has uplink data related to a deactivated SCG according to 5.7.4.2:
2> include uplinkData in the UEAssistanceInformation message.



	UEAssistanceInformation-v17xy-IEs ::= SEQUENCE {
	uplinkData-r17                      ENUMERATED { true }                 OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}


Since the SCG is intentionally to be deactivated, the direct SRB5 between the SN and the UE cannot be used for QoE report transmission. For QoE configuration which is configured to be transmitted via SRB5, the need to continue with QoE reports transmission may vary depending on QoE type. For a RVQoE and QoE-container based reports, there might be different treatment needed upon the SCG gets deactivated by NW. For instance, the UE could be enabled to directly switch the QoE reports transmission to MN via SRB4 or discard the reports. 
This use case analysis, led to the agreement discussed in 2.2, however the agreement on how the UE should handle QoE in case of UL data arrival is not limited to SCG activation. For SCG deactivation, RAN2 agreed below with FFS whether this requires any specification impacts.
	Agreement in RAN2-123 meeting:
Follow Rel-17 principles: UE indicates data availability for DRBs when requesting SCG activation. It is up to NW implementation to map SRB5 to MN or pause QoE reporting when SCG is deactivated. FFS whether this requires any specification impacts.
UE should not request to activate SCG only for the purpose of QoE reporting via SRB5. FFS for RVQoE reporting.



This scenario handling can re-use generic UE and network behaviors on handling the reports upon UL data arrives but SCG is not available (as discussed in section 2.2). Thus, it seems reasonable to differentiate between container-based QoE and RV-QoE:
Proposal 4: In case of SCG deactivation, for container-based QoE, the following principles can apply:
a. UE can store QoE report in AS buffer, if UL data arrives (as agreed in RAN2#123),
b. gNB can pause QoE reporting (up to NW implementation), 
c. gNB can decide to switch reporting leg (up to NW configuration). 

However, for RAN-visible QoE buffering might be not needed and SCG deactivation would become specific trigger. The generic rule needs to be tailored to the limited usage. I.e., due to SCG deactivation, the reporting can be changed to SRB4 (MN) only. 
Proposal 5: In case of SCG deactivation, for RVQoE gNB provides additional RRC configuration to UE, to indicate how to deal with the QoE reporting configured to be transmitted via SRB5. 
FFS what options are allowed for RVQoE  configuration update if QoE data is available for transmission: 
a. discard reports (specifically for RVQoE)
b. switch reporting leg (specifically for RVQoE: from SRB5 to SRB4 to send associated reports via MN), 
c. trigger UEAssistanceInformation to reactivate SCG (specifically for RV-QoE if SRB4 is not configured).
3	Conclusion
This document has made the following observations:
Observation 1: QoE configuration should enable explicit indication of SRB4 and SRB5 for reporting, even though configured by a single node (MN or SN).
Observation 2: The agreed principle (in RAN2#123) on storing QoE report in AS buffer, if UL data arrives, but the configured SRB is not available, needs to distinguish container-based QoE report and RV-QoE report.
This document has made the following proposals:
Proposal 1: To support two different reporting leg indications for container-based QoE and RVQoE, gNB can explicitly indicate SRB for reporting for each of the QoE configurations.
Proposal 2: Storing QoE report in AS buffer, if UL data arrives, but the configured SRB is not available, can apply to container-based QoE.
Proposal 3: For RAN-visible QoE, gNB provides instruction to the UE on the report handling upon the UE detects corresponding SRB for reporting is unavailable. FFS what options are allowed:
a. discard RV-QoE reports, 
b. switch reporting leg,
c. store in AS buffer until certain time or memory threshold.
Proposal 4: In case of SCG deactivation, for container-based QoE, the following principles can apply:
a. UE can store QoE report in AS buffer, if UL data arrives (as agreed in RAN2#123),
b. gNB can pause QoE reporting (up to NW implementation), 
c. gNB can decide to switch reporting leg (up to NW configuration). 

Proposal 5: In case of SCG deactivation, for RVQoE gNB provides additional RRC configuration to UE, to indicate how to deal with the QoE reporting configured to be transmitted via SRB5. 
FFS what options are allowed for RVQoE  configuration update if QoE data is available for transmission: 
a. discard reports (specifically for RVQoE)
b. switch reporting leg (specifically for RVQoE: from SRB5 to SRB4 to send associated reports via MN), 
c. trigger UEAssistanceInformation to reactivate SCG (specifically for RV-QoE if SRB4 is not configured).

