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1	Introduction
In this paper we discuss the following open point identified at RAN3#118:
Confirm the following issues and further discuss the solution for these issues within UE-based solution and CN-based solution:

How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.
2	Analysis of open points
2.1	Open point: How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
RAN3 has agreed in earlier meetings:
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
If the UE receives the configuration in RRC connected state, a common QoE configuration mechanism is used to support QoE measurement configuration pertaining to MBS broadcast service for all RRC states, where the Rel-17 QoE configuration mechanism is adopted as baseline. 

If these agreements are confirmed by RAN2, we believe the described mechanism will ensure QoE measurement continuity in the UE also after the UE switches from RRC_IDLE to RRC_CONNECTED, independently of the choice of UE-based or CN-based solution.

2.2	Open point: Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.

2.2.1	UE-based solution: 
In order to avoid overriding of previously configured s-based QMC, the UE-based solution requires s-based/m-based indicator to be stored in the UE per QMC configuration. Additionally, in order to become aware of any existing s-based QMC configured in the UE, the network has to retrieve the full QMC configuration over the air before the UE can be selected for m-based QMC. 

2.2.2	CN-based solution: 
In order to avoid overriding of previously configured s-based QMC, the CN-based solution requires s-based/m-based indicator to be stored in the CN per QMC configuration. The network is informed of configured QMC e.g. in the INITIAL CONTEXT SETUP REQUEST message, and selection for m-based QMC can therefore be performed as per Rel-17 mechanism.
2.3	Open point: After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.
2.3.1	UE-based solution: 
Pre-condition: Before the UE goes to idle mode, the network sends the network instance of the QMC context to the UE, with exception of information already available in the UE (SA4-defined configuration containers). This additional information consists of, per configured RRC ID:
· QoE reference;
· QMC area and slice scope;
· whether the QoE session is m-based or s-based;	
· MCE information (probably MCE index); 
· information related to eligible RVQoE metrics (for choice of RVQoE metrics during later RRC connections);
· immediate MDT configuration (in case of aligned MDT/QMC).

QoE session start information is already available in the UE, so doesn’t need to be stored again but needs to be uploaded from the UE to the network upon subsequent RRC connection.

Upon the UE’s reconnection to the network: Signalling is done over the radio. Due to the significant size of the QMC configurations (with maximum exceeding 128 kB if the configuration container is retransferred in the UL) a possible option seems to be that e.g. RRC Connection Complete message contains a QMC indicator and that the network would request the actual upload of the QMC configuration via a specific procedure, e.g. similar to the legacy RRC UEInformationRequest/Response messages. The message size could be reduced by not uploading the SA4-defined configuration containers. In that case, area scope handling for MBS QMC in RRC connected could not follow the Rel-17 framework (with deactivation/activation performed by the network) but would need to be performed by the UE. With such solution based on increased UE autonomy also in RRC connected, the area scope might not need to be uploaded to the network, depending on the choice made for aligned MBS QMC in RRC connected and immediate MDT. With this solution, RAN3 would also need to discuss whether the network needs to be aware of the QMC slice scope.

It should still be noted that it is not a rare case that the network needs to handover UEs to other NG-RAN nodes directly after RRC connection setup e.g. due to radio reason, service reason or load balancing reason. In that case there will be no time to initiate QMC context upload in the source node, but the UE will have to inform the target node (in RRC Reconfiguration Complete message?) about available QMC configuration. It should also be taken into account that UL data forwarding is not supported for the control plane, and that any intra-node or inter-node mobility interrupting the UL CP transmission will result in data loss (e.g. QMC configuration not fully uploaded to the network) unless specific mechanism ensuring the data upload is introduced by RAN2.

2.3.2	CN-based solution: 
Pre-condition: Before the UE goes to idle mode, the network sends the network instance of the QMC context to the CN, with exception of information already available in the CN. Hence, for s-based QMC only mapping to RRC ID and QoE session start information needs to be sent. However, the full m-based QMC configuration + session start information needs to be sent from the NG-RAN to the CN, including, per configured RRC ID:
· QoE reference;
· QMC area and slice scope;
· SA4-defined configuration container;
· Session start information;
· MCE IP address or URI; 
· information related to eligible RVQoE metrics (for choice of RVQoE metrics during later RRC connections);
· m-based immediate MDT configuration (in case of aligned MDT/QMC).

Upon the UE’s reconnection to the network: The network is informed of configured QMC e.g. in the INITIAL CONTEXT SETUP REQUEST message, and hence QMC and associated MDT can resume in line with Rel-17 framework.

3	Discussion and comparison of solutions
We believe that an essential aspect to be taken into account for the choice of UE-based vs. CN-based solution is the potentially high amount of data required to be transferred over the air in the case of UE-based solution (see section 2.3.1). Section 2.2.1 also shows impairments of this solution with regards to mechanism for selection of UE for m-based QMC, and overall, in particular the mobility scenario will need to take into account that QMC configuration may be stored in the UE but not uploaded to the network.
Observation 1: The UE-based solution has clear drawbacks in terms of over-the-air signalling load, mechanism for selection of m-based QMC and complexified mobility (inter-node handover) scenario.
It has been argued in favour of the UE-based solution that it is similar to the legacy solution for logged MDT. However we also see important differences between logged MDT and QMC in particular the measurement reporting mechanism (“pull” for logged MDT, “push” for QMC), and the existence of RVQoE and feature for alignment between QMC and immediate MDT adds to the complexity of QMC. Also, any (Rel-18?) feature aligning idle mode QMC and logged MDT measurements would not, in our view, be particularly simplified if the UE-based solution is used for QMC. It can also be observed that there is currently limited field experience with logged MDT despite more than 10 years of existence in 4G standard.
Observation 2: There are important differences between QMC and logged MDT, and limited field experience with the latter solution.
Also, in our paper submitted to last meeting ([1] section 2.2), we provide an overview of CN impacts for legacy s-based MDT, and show that the CN impacts of the CN-based solution for QMC are comparable with the legacy solution for s-based MDT and hence manageable.
Observation 3: The CN impacts of the CN-based solution for QMC are comparable with the legacy solution for s-based MDT and hence manageable.
The CN-based solution also comes with additional network control due to the fact that the CN will have a full view of active QMC configurations, and also the involved NG-RAN node will receive full information about QMC configurations in the UE already upon Initial Context Setup and will not need to fetch information from the UE in order to get this information. Such network awareness is very valuable both for load control (overload avoidance) under normal operation and also as a security feature preventing e.g. the risk of DoS (Denial of Service) attacks where rogue UEs could connect to the network with high amounts of false QMC configurations. 

Observation 4: The CN-based solution provides good network control and security.

We therefore propose to further define a CN-based solution supporting idle mode QMC.

Proposal: RAN3 to define a CN-based solution supporting idle mode QMC.


4	Conclusion
We have made the following observations and proposal:
Observation 1: The UE-based solution has clear drawbacks in terms of over-the-air signalling load, mechanism for selection of m-based QMC and complexified mobility (inter-node handover) scenario.
Observation 2: There are important differences between QMC and logged MDT, and limited field experience with the latter solution.
Observation 3: The CN impacts of the CN-based solution for QMC are comparable with the legacy solution for s-based MDT and hence manageable.
Observation 4: The CN-based solution provides good network control and security.

Proposal: RAN3 to define a CN-based solution supporting idle mode QMC.
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