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Discussion and decision
1 Introduction
In this contribution we discuss the aspects to consider for the work on the objectives below in the WID [1]:
	· 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 Recap Rel-17 Provisioning of MBS broadcast services
With regards to the provisioning of MBS broadcast services in a cell of the MBS service area, the gNB broadcasts the following information as specified in RRC specification [2], see Figure 1 below: 

· The MBSBroadcastConfiguration message contains information about the broadcast services which are transmitted in the current cell and neighbouring cells.

· SIB20 in SystemInformation message contains information about the AS layer configuration for receiving MBS broadcast services.

· SIB21 in SystemInformation message contains information about the mapping between frequency and MBS broadcast services.

With the above broadcast information an MBS-capable UE in RRC_IDLE and RRC_INACTIVE that is receiving or interested to receive MBS broadcast services may perform cell re-reselection to the cells which provide these MBS broadcast services.

Furthermore, the UE may send the MBSInterestIndication message in RRC_CONNECTED to inform the gNB that the UE is receiving/ interested to receive or no longer receiving/ interested to receive MBS broadcast service(s). MBS Interest Indication information reporting is implicitly enabled/disabled by the presence of SIB21. The gNB may use this information to allow the UE to receive the MBS broadcast services the UE is interested in. 
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Figure 1: Signaling for provisioning of MBS broadcast services and 
indication of MBS broadcast services of interest
2.2 QoE measurement configuration and release for MBS broadcast services
In Rel-17 the configuration/setup and release of QoE measurements for the different service types is performed by gNB per dedicated signaling. We suggest to apply the same principle for MBS broadcast services as well. But then the question is how does the gNB determine and select qualified UEs for MBS QoE measurements. This issue is originated from the fact that a user subscription to the broadcast service provider is not needed for the reception of broadcast service data. Furthermore, the UE does not perform a NAS joining procedure to indicate to the network that it wants to join a broadcast service.
One solution for the gNB to solve this problem is to use the MBSInterestIndication message that it receives from MBS-capable UEs in connected state. To our understanding the information received per MBSInterestIndication message is sufficient for the gNB to determine and select qualified UEs for MBS QoE measurements.
With regards to continuation of configured MBS QoE measurements when the UE is transferred to RRC_IDLE or RRC_INACTIVE we suggest to apply the Rel-17 principle that has been specified for RRC_INACTIVE. That means the UE keeps and continues the MBS QoE configurations in RRC_IDLE or RRC_INACTIVE which have not been explicitly released by the gNB per RRCRelease message.
Proposal 1: The configuration/setup and release of QoE measurements for MBS broadcast services is performed by gNB per dedicated signaling.
Proposal 2: The gNB uses the MBSInterestIndication message to determine and select qualified UEs for MBS QoE measurements.
Proposal 3: The UE keeps and continues the MBS QoE configurations in RRC_IDLE or RRC_INACTIVE which have not been explicitly released by the gNB per RRCRelease message.
2.3 MBS QoE reporting for measurements which have been collected in RRC_IDLE

When the UE is transferred to RRC_IDLE, the AS configurations will be released by the serving gNB. If that UE is still configured with MBS QoE configuration(s) then it will continue with QMC. And when the UE AS layer receives collected measurements from its application layer while in RRC_IDLE then it has to initiate RRC connection establishment in its current serving cell to send them to the network. However, the current serving cell does not have any information about the MBS QoE measurement configurations of that UE so that it will not be able to forward them to the MCE. 
We identified two candidate solutions to solve this problem:

Solution 1: UE-based solution

In this solution the gNB sends additional QoE measurement information (e.g. the QoE reference, MCE IP address) to the UE when it is transferred to RRC_IDLE. When the UE returns to RRC_CONNECTED, the UE includes the additional QoE measurement information in the QoE measurement report. The gNB identifies the QoE measurement report based on the additional QoE measurement information and forwards the report to the MCE accordingly.
Solution 2: CN-based solution

In this solution a new “UE MBS QoE context” and respective signaling on NG interface for maintaining MBS QoE configurations of a UE in RRC_IDLE is introduced, see Figure 2 below.

· The new “UE MBS QoE context” may contain e.g. the UE identity, the QoE reference and a list of MBS QoE configurations to continue in RRC_IDLE.
· The “UE MBS QoE context” is sent by the last serving gNB (i.e. the gNB which transferred the UE to RRC_IDLE) to AMF, e.g. in a new NG message “UE MBS QoE context indication”.

· The “UE MBS QoE context” can be retrieved from the AMF by the new serving gNB in which the UE wants to send the MBS QoE measurements collected in RRC_IDLE, e.g. by sending the new NG message “UE MBS QoE context indication request”.

· The AMF sends the stored “UE MBS QoE context” to the new serving gNB, e.g. by using the new NG message “UE MBS QoE context indication response”.

Based on the “UE MBS QoE context” information received from the AMF the new serving gNB can configure the UE with the AS configuration to enable the UE to send the collected MBS QoE measurements to the gNB, and the gNB can forward them to the MCE. However, the addressed solution requires coordination with SA2.
In our opinion both solutions are feasible. Solution 1 is similar to logged MDT measurement reporting. Solution 2 is similar to handling of UE capabilities.
Proposal 4: Discuss the solutions for reporting idle state MBS QoE measurements in RRC_CONNECTED.
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Figure 2: Signaling on NG interface for maintaining MBS QoE configurations of a UE in RRC_IDLE
2.4 MBS QoE measurement reporting for measurements which have been collected in RRC_INACTIVE

When the UE is transferred to RRC_INACTIVE, the AS configuration of the MBS QoE configurations to continue will be maintained in the UE Inactive AS context by the UE and by the old serving gNB. The UE will continue with QMC for MBS acc. to the QoE configurations. And when the UE AS layer receives collected measurements from its application layer while in RRC_INACTIVE then there are following options to transmit them to the gNB:
· Option 1: In RRC_INACTIVE (when SDT is not configured) the UE initiates RRC connection resume. Upon transition to RRC_CONNECTED, successful AS security activation and establishment of SRB4 the UE sends the collected MBS QoE measurements to the gNB.

· Option 2: In RRC_INACTIVE (when SDT is configured) the UE sends the collected MBS QoE measurements to the gNB using SDT resources (RACH resources or pre-configured PUSCH resources).

In our opinion both options are feasible and can be pursued.

Proposal 5: Discuss the options to transmit the collected MBS QoE measurements which are received by UE AS layer in RRC_INACTIVE.
2.5 Alignment of MDT and QoE measurements for MBS broadcast services
For the alignment of MDT and QoE measurements for MBS broadcast services the UE may be configured by the gNB to send indications about the start or the stop of a session of configured MBS QoE measurements. It may happen that the start or stop indication may be received by UE AS layer when the UE is in RRC_IDLE or RRC_INACTIVE state. In order to transmit the session status indication to the gNB so that it can activate or deactivate logged MDT measurements based on the received session status indication there are following options:
· Option 1: In RRC_IDLE and RRC_INACTIVE (when SDT is not configured) the UE initiates RRC connection establishment and RRC connection resume resp. Upon transition to RRC_CONNECTED, successful AS security activation and establishment of SRB4 the UE sends the session status indication to the gNB.
· Option 2: In RRC_INACTIVE (when SDT is configured) the UE sends the session status indication to the gNB using SDT resources (RACH resources or pre-configured PUSCH resources).
In our opinion both options are feasible and can be pursued but then the following needs to be considered for Option 1:
The transition to RRC_CONNECTED for merely sending the session status indication to the gNB is not efficient from resource point of view. Therefore, it should be discussed whether session status indication needs to be received timely by the gNB whenever UE AS layer receives it from its application layer. Since the indication is sent on the lower priority SRB4 in connected state it can be argued that the session status indication does not need to be transmitted immediately by the UE. If companies agree on it, then one solution is that the session status indication should be sent by UE in connected state when an RRC connection is established or resumed for other purposes (MO or MT call).
Proposal 6: Discuss the options to transmit the session status indication which is received by UE AS layer in RRC_IDLE or RRC_INACTIVE.
3 Conclusion

In this contribution we have discussed the aspects to consider for the work on supporting QoE measurements in RRC_INACTIVE and RRC_IDLE for MBS broadcast services and made the following proposals:
Proposal 1: The configuration/setup and release of QoE measurements for MBS broadcast services is performed by gNB per dedicated signaling.
Proposal 2: The gNB uses the MBSInterestIndication message to determine and select qualified UEs for MBS QoE measurements.
Proposal 3: The UE keeps and continues the MBS QoE configurations in RRC_IDLE or RRC_INACTIVE which have not been explicitly released by the gNB per RRCRelease message.

Proposal 4: Discuss the solutions for reporting idle state MBS QoE measurements in RRC_CONNECTED.

Proposal 5: Discuss the options to transmit the collected MBS QoE measurements which are received by UE AS layer in RRC_INACTIVE.
Proposal 6: Discuss the options to transmit the session status indication which is received by UE AS layer in RRC_IDLE or RRC_INACTIVE.
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