3GPP TSG-RAN WG2 Meeting #122	R2-2305757
Incheon, South Korea, 22– 26 May 2023


Agenda item:	7.14.4
Source:	Nokia, Nokia Shanghai Bell
Title:	Detailed handling of QoE configuration and reporting in NR-DC
WID/SID:	NR_QoE_enh-Core - Release 18
Document for:	Discussion and Decision
1	Introduction
To support QoE in NR-DC, RAN2 has progressed the function with running CRs reflecting agreed principles in R2-2302310 (38.331).
This contribution continues discussion on detailed configuration and reporting principles to support QoE Measurements Collection in DC.
2	Discussion
2.1	QoE measurement configuration
Within the developed framework for DC, RAN3 considered use case for SN-triggered configuration has been limited to Management-based QoE and further investigated the coordination between MN and SN to select the UE.  The MN and SN coordination will ensure RRC IDs for QoE configuration (i.e., measConfigAppLayerId). One of the agreed principles by RAN3 is that:
The MN is responsible for RRC ID allocation for m-based sessions configured by the MN or SN, and notifies the allocated RRC ID(s) to the SN.
When the MN approves that the SN configures the UE with a certain m-based QoE configuration, the MN assigns an RRC ID for this m-based QoE configuration and indicates it to the SN.
Observation 1: MN is responsible for RRC IDs allocation for SN for Management based QoE.
For the Signalling based QoE, the assumption is that the specific UE is target from the Core Network and MN is responsible to configure the QoE to UE, therefore, there should be no conflicting RRC IDs received by the UE. 

Observation 2: Network coordination  ensures there is no conflicting  RRC IDs received by the UE in DC.

The coordination between MN and SN is limited to Management based QoE, and the split of RRC IDs could be realised by inter-node messages. No impact to RRC IDs handling over Uu could be adopted. 

That would give the flexibility to configure the UE with any RRC ID range by MN or SN, which is already assumed by the RAN3 agreement, that ensures the configuration is unique on QoE reference basis:

The MN and the SN coordinate the RRC ID allocation for m-based QoE measurements to be configured at a UE, on a per-QoE reference basis.
Proposal 1: There is no need for a dedicated RRC IDs for MN or SN over Uu.
Proposal 2: The existing measConfigAppLayerId can be reused either for MN or SN configuration.
Currently, the maximum number of simultaneous application layer measurement configurations is equal to 16. In context of DC, it may be worth understanding whether the requirements to schedule simultaneous QoE configurations increase and whether there are potentially new UE constraints that may result from the need to extend memory requirements. RAN2 has already noted there may be a need to extend the UE minimal memory requirement, though it has been motivated by the UE support for the new service (MBS) and in additional RRC state (IDLE). The new service and longer involvement in QoE session (while staying in RRC IDLE) may occupy or exceed the reserved UE memory for buffering QoE data. Additionally, the simultaneous configurations for MN and SN require handling of different configurations (as discussed above), which may be split, while on the other hand increased due to Dual Connectivity. Therefore, we propose:
Proposal 3: RAN2 discuss whether the UE’s maximum number of application layer measurement configurations (i.e., 16) needs extension for DC. 
2.2	QoE measurement reporting
RAN2 agreed to use new SRB5 for reporting QoE to SN. For the reporting from the UE, a default behaviour (unless the other reporting SRB or reporting leg switch is configured) would be that the QoE reports are sent to the configured node. I.e., if the QoE configuration is provided over SRB1 (by MN, it implies the UE reports available QoE measurements over SRB4 (as in Rel-17). If the QoE configuration is provided over SRB3 (by SN), it implies the UE reports available QoE measurements over SRB5 (by SN)
Proposal 4: A default behaviour on QoE reporting (unless specified otherwise) is that the UE sends QoE reports to the node that has configured the UE for QoE. 
The otherwise cases refer to the agreed scenarios when a default SRB is not available (e.g.,SRB5 for SN), or when there is extra configuration given on reporting. The extra configurations will be implied by the following:
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session (RAN3 agreement)
When SN indicates its interest in configuring m-based QoE a measurement to a UE:
· The SN can indicate to the MN that the reports are to be sent via the SRB5. 
· The SN can request the use of the SRB4 for reporting, which the MN can confirm or reject. FFS whether the indication is explicit or implicit. (RAN3 agreement)
The network can explicitly instruct a UE in NR-DC to switch the reporting leg. (RAN3 agreement)
If the SRB5 is not configured, the RVQoE reports can be sent on the SRB4 from the UE via the MN to the SN. (RAN3 agreement)
RRC configuration determines to which node UE sends the QoE report.  It is possible to change the reporting leg via RRC signalling after it has been configured (RAN2 agreement)
The network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. FFS on the granularity, e.g. per QoE config or otherwise (RAN2 agreement)
MN- or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE. FFS whether network configuration is needed (RAN2 agreement)
For the QoE reporting leg, RAN3 agreed that for Management based QoE, SN can ask MN to configure the UE to send the QoE reports either to itself, or to MN. This would be the specific scenario, when the node that has configured the QoE, indicates in the QoE configuration that reporting should take place over the SRB to the other node. Though, the MN and SN can trigger different types of QoE configuration (container based and RAN visible QoE), there are differentiated on RRC ID basis, thus the identified open point in RAN2 on what should be the granularity of SRB configured for reporting is proposed to be resolved as follows: 
Proposal 5: If the SRB configuration (SRB4 or SRB5) is indicated in the QoE configuration, it is linked with a corresponding RRC ID.  
For ‘QoE reporting leg switch’ indicator has decided to introduce an explicit indicator. This brings further impacts to RRC procedures and UE behavior. The reporting switch configuration implies the UE has to switch QoE measurements reporting from SRB4 (to MN) to SRB5 (to SN) or vice versa. An explicit indicator passed to the UE would require UE checking of the indicator itself vs. possibilities (configured by the Network) to proceed with reporting (whether SRB4/SRB5 configuration allows the switch). Hence, from the RRC signaling point of view, and associated UE procedures, we believe the explicit indicator on reporting leg switch requires that the Network ensures appropriate SRBs configuration:
Proposal 6: An indicator on ‘Reporting leg switch’ is associated with relevant SRB configuration by the gNB. If the switch is configured, the configuring node ensures or triggers appropriate SRB configuration (SRB4 in MN or SRB5 in SN).  
2.3	QoE Pause
RAN2#121bis-e agreed:
As a baseline, Rel-17 pause/resume procedure is reused to pause/resume reporting of one or multiple QoE measurement configurations in a UE for NR-DC. Details are FFS, e.g. whether paused QoE reports can be reported to SN (if SN is not overload).

If the network is overloaded it can use ‘pauseReporting’ RRC indication to temporarily stop QoE reports from being sent from the UE to the network. Handling of the suspended reports relies on buffering in the UE Access Stratum, until the gNB resumes the QoE reports.
In DC, the temporary suspension of the QoE reporting may take different meaning. After configuring the UE to suspend the QoE report transmission, the UE does not know whether the suspension concerns any reporting or to the configuring node only. 
Observation 4: ‘pauseReporting’  indication from MN does not clarify whether the UE can transfer the QoE reports to the SN.
Since there will be possibility to report to the SN, and Rel-18 aims to support reporting continuity, the received pause indication could trigger different actions, which are currently unspecified. In that context, RAN2 noted the FFS: ‘whether paused QoE reports can be reported to SN (if SN is not overload)’. To achieve the reporting continuity we believe the reporting to SN should be possible, unless the node triggers the pause itself.  Therefore, we propose:
Proposal 7: FFS what pauseReporting implies in DC (e.g., if MN sends Pause to suspend reporting to both: MN and SN, or to suspend reporting to MN only).
Proposal 8: QoE reports can be reported to SN (if SN is not overload).
3	Conclusion
This document has made the following proposals:
Proposal 1: There is no need for a dedicated RRC IDs for MN or SN over Uu.
Proposal 2: The existing measConfigAppLayerId can be reused either for MN or SN configuration.
Proposal 3: RAN2 discuss whether the UE’s maximum number of application layer measurement configurations (i.e., 16) needs extension for DC. 
Proposal 4: A default behaviour on QoE reporting (unless specified otherwise) is that the UE sends QoE reports to the node that has configured the UE for QoE. 
Proposal 5: If the SRB configuration (SRB4 or SRB5) is indicated in the QoE configuration, it is linked with a corresponding RRC ID.  
Proposal 6: An indicator on ‘Reporting leg switch’ is associated with relevant SRB configuration the gNB. If the switch is configured, the configuring node ensures or triggers appropriate SRB configuration (SRB4 in MN or SRB5 in SN).  
Proposal 7: FFS what pauseReporting implies in DC (e.g., if MN sends Pause to suspend reporting to both: MN and SN, or to suspend reporting to MN only).
Proposal 8: QoE reports can be reported to SN (if SN is not overload).

