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1	Introduction
In this paper we outline possible solutions to meet WID objectives (RP-221803) for MBS:
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.

2	Discussion
2.1	Rel-18 MBS QMC work overview
The UE may receive MBS broadcast service in all RRC states, while MBS multicast service may only be received in RRC_connected in Rel-17. It is foreseen that the UE may additionally receive MBS broadcast service in RRC_inactive state as per Rel-18 MBS enhancement objectives. Anyway, in Rel-17, the NR QMC configuration, provided by the network when the UE is in RRC_connected state, survives transitions to RRC_inactive but not to RRC_idle mode. An important task for Rel-18 NR QMC for MBS is therefore to enable NR QMC configurations to survive RRC_idle mode transitions. We assume that discussions on this first task should be initiated in RAN3. 

Also, we don't exclude that application client sessions for other services, like DASH, could survive idle mode (e.g. when video streaming is paused by the user), and could therefore also benefit from the RRC_IDLE support to be introduced in Rel-18.

Another important task is to enable QoE measurements in RRC_idle, and retrieval of such measurements. We assume that discussions on this second task should naturally be initiated in RAN2.

Proposal 1: RAN3 should initiate discussion on mechanisms enabling NR QMC configurations to survive RRC_idle mode transitions, not necessarily limited to MBS.

Proposal 2: RAN3 should follow up work on how to enable QoE measurements in RRC_idle, and retrieval of such measurements, after initial discussion in RAN2.

2.2	QMC information impacted by the idle mode scenario
In order to solve QMC context handling for RRC_idle transitions, we believe RAN3 first needs to identify which information is missing in the gNB when a UE that has been configured for QoE reporting during an earlier RRC connection again reconnects to the network from idle mode. A first aspect to consider depends on how much information is kept in the UE while it is in idle mode, and we believe it can be safely assumed that in Rel-18 the UE application layer will not remove information it already has received relative to the MBS QoE session when the UE moves to RRC_idle. This means that the SA4-defined configuration container will remain stored in the UE (which optionally contains the QoE reference), and also the RRC id allocated by the UE AS could be assumed stored in the UE application layer. However, information not known by the UE application layer includes pause/resume status (which would in most cases not be relevant for a new RRC connection), MCE IP address, Area Scope information transferred as RAN visible information (whose definition differs from the LocationFilter information optionally present in the QoE configuration) and information for alignment with MDT. And unless the QoE Reference becomes mandatorily present in the SA4-defined QoE configuration container, RAN3 will also need to consider that this information is not available in the UE. How to handle Area Scope will need specific discussion because the network would not be able to make Area Scope decisions when the UE is in idle mode (a possibility could be to always use PLMN-wide area scope for MBS). This means that the gNB has to ensure that at least the mentioned information is stored in a way that it can be retrieved the next time the UE connects from idle mode.

Proposal 3: In order to enable QoE reporting to survive RRC state transitions via idle mode, a serving gNB must ensure that at least the following information for ongoing QoE sessions is stored in a way that it can be retrieved the next time the UE connects: QoE Reference, MCE IP address, information for alignment with MDT.

Proposal 4: When a UE connects to a gNB, QoE reporting pause information from earlier RRC connection is considered irrelevant and the gNB handling the new connection will perform a new evaluation of any overload situation.

Proposal 5: RAN3 to discuss whether and how area scope can be handled at network side for QMC for MBS, e.g. transfer of PLMN-list to the UE or whether legacy SA4-defined LocationFilter is sufficient.

When it comes to metric configuration information we may need to differentiate between the encapsulated metric configuration (contained in the SA4-defined container), the RRC-defined metric configuration and any potential configuration info reflecting the encapsulated metric configuration but visible to the gNB (provided directly by OAM or via signalling from the CN in NGAP-encoded IEs). We assume that, for an ongoing MBS QoE session:
· the encapsulated metric definition has already been transferred to the UE and the gNB doesn't need this information
· the RRC-defined metric configuration provided to the UE at an earlier connection can be useful for the gNB handling the new connection (and the gNB might want to reconfigure this information)
· the configuration info reflecting the list of eligible RRC-encoded measurements, provided to the gNB at an earlier connection is useful for the gNB handling the new connection if reconfiguration of RRC-encoded measurements is allowed for an ongoing MBS QoE session

Proposal 6: In addition to the information listed under proposal 3, if reconfiguration of RRC-encoded measurements is allowed for an ongoing QoE session, the gNB handling the new connection needs to retrieve the RRC-encoded metric configuration provided to the UE at an earlier connection and the list of eligible RRC-encoded measurements.

2.3	Mechanisms for storage and retrieval
In the preceding section we identified information impacted by QMC sessions surviving idle mode, and we here look at options on how and where a serving gNB can store the information identified under proposal 3 and possibly also under proposal 6 above (hereafter called idle mode continuity information).

We see two main options:
· Option 1: The serving gNB sends the idle mode continuity information to the AMF, and the AMF provides this information back again to the gNB handling the new RRC connection.
· Option 2:  The serving gNB sends the idle mode continuity information to the UE, and the UE informs the gNB handling the new RRC connection.

For option 1, it should be noted that the idle mode continuity information is available in the core network from the start for signalling-based (s-based) MBS QMC, but that is not the case for management-based (m-based) MBS QMC. Option 1 will therefore use the core network as a storage function for the MBS QMC feature. A potential drawback of this solution might be that the CN will not have updated information about the QMC status of the UE when it was in idle mode (e.g. the user might have terminated the MBS session without any measurements having been done by the UE).

Option 2 involves additional DL and UL RRC signalling to/from the UE.

At this first meeting on Rel-18 QMC enhancements, we suggest an initial discussion in RAN3 on storing of idle mode continuity information in the CN vs. the UE.

Proposal 7: Initial discussion to take place in RAN3 on storing of idle mode continuity information in the CN vs. the UE.
3	Conclusion
We have made the following proposals:
Proposal 1: RAN3 should initiate discussion on mechanisms enabling NR QMC configurations to survive RRC_idle mode transitions, not necessarily limited to MBS.

Proposal 2: RAN3 should follow up work on how to enable QoE measurements in RRC_idle, and retrieval of such measurements, after initial discussion in RAN2.
Proposal 3: In order to enable QoE reporting to survive RRC state transitions via idle mode, a serving gNB must ensure that at least the following information for ongoing QoE sessions is stored in a way that it can be retrieved the next time the UE connects: QoE Reference, MCE IP address, information for alignment with MDT.

Proposal 4: When a UE connects to a gNB, QoE reporting pause information from earlier RRC connection is considered irrelevant and the gNB handling the new connection will perform a new evaluation of any overload situation.

Proposal 5: RAN3 to discuss whether and how area scope can be handled at network side for QMC for MBS, e.g. transfer of PLMN-list to the UE or whether legacy SA4-defined LocationFilter is sufficient.

Proposal 6: In addition to the information listed under proposal 3, if reconfiguration of RRC-encoded measurements is allowed for an ongoing QoE session, the gNB handling the new connection needs to retrieve the RRC-encoded metric configuration provided to the UE at an earlier connection and the list of eligible RRC-encoded measurements.

Proposal 7: Initial discussion to take place in RAN3 on storing of idle mode continuity information in the CN vs. the UE.




