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1	Introduction	
This paper further discusses the following objectives in QoE enhancement WID RP-221803 [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 QoE Measurement Configuration
In RAN3#117e meeting, it was agreed that
-	Support MBS broadcast service INACTIVE/IDLE QoE first.
-	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. 
[bookmark: OLE_LINK1]However, the detailed signalling flow has not been concluded yet. For broadcast service, the NG-RAN may not be aware of which UEs are receiving or is interested in receiving a broadcast session. There are two ways for providing QMC Configuration Information to NG-RAN node from CN for signalling based QoE measurement:
-	Alt.1: the QMC Configuration Information is provided by non-UE associated signalling for signalling based QoE measurement or OAM for management based QoE measurement. When NG-RAN node receives the QMC configuration information, the NG-RAN provides the QoE measurement configuration to UE by MCCH. In both RRC_CONNECTED and RRC_IDLE/INACTIVE, the UE requires MCCH to get the QoE measurement configuration.
-	Alt.2: the QMC Configuration Information is provided by UE associated signalling which is the same as in Rel-17 for signalling based QoE measurement or OAM for management based QoE measurement. The NG-RAN node provides the QoE measurement configuration to UE by RRC dedicated signalling. When RRC state transition from RRC_CONNECTED to RRC_INACTIVE/RRC_IDLE occurs, the NG-RAN node decides the QoE measurement configurations which should be kept in RRC_INACTIVE/RRC_IDLE state according to the service type, and the NG-RAN node also sends an indication for indicating the QoE measurement is continued after transiting into RRC_INACTIVE/RRC_IDLE state. Then the UE can keep the QoE measurement configuration and continues to perform the QoE measurement in RRC_INACTIVE/RRC_IDLE state.
Alt.1 has more standard impact which needs a non-UE associated signalling in NG-AP for caring the QMC configuration information from CN and a new MCCH for providing QoE measurement configuration to the UE. Designing MCCH for providing QoE measurement configuration has lots of impact on RAN1/RAN2 and wastes a radio resource for always broadcasting the QoE measurement configuration. Alt.1 has another problem that the QMC measurement is out of control of network and it is left UE implementation whether to perform QMC or not. Therefore, Alt.2 is preferred. 
RAN3 confirms that for signalling based QoE measurement in RRC_INACTIVE and RRC_IDLE state, the UE associated signalling defined in Rel-17 is reused for providing the QMC Configuration Information from CN in NGAP.
RAN3 confirms that for QoE measurement in RRC_INACTIVE and RRC_IDLE state, the NG-RAN node decides the QoE measurement configuration which was configured by dedicated signalling in RRC_CONNECTED to be kept and continued by the UE in RRC_INACTIVE/RRC_IDLE state
But then for alt.2, 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. 
The gNB uses the MBSInterestIndication message to determine and select qualified UEs for MBS QoE measurements.
The NG-RAN node needs to be aware whether a QoE measurement can be configured for RRC_INACTIVE and RRC_IDLE states. One possible way is that the NG-RAN configures a QoE measurement in RRC_INACTIVE and RRC_IDLE states according to the service type. For example, if the service type is set to ‘broadcast’, it implies that the QoE measurement in RRC_INACTIVE and RRC_IDLE state can be configured. 
	Service Type
	M
	
	ENUMERATED
(QMC for DASH streaming, QMC for MTSI, QMC for VR, ..., QMC for broadcast)
	This IE indicates the service type of QoE measurements.



The NG-RAN node decides whether a QoE measurement RRC_INACTIVE/RRC_IDLE state is configured according to the new service type (i.e., QMC for broadcast).
2.3 Mobility
In RRC_CONNECTED, the QoE measurement collection continuity for intra-system intra-RAT mobility is supported, with the Area Scope parameters configured by the OAM, where the network is responsible for keeping track of whether the UE is inside or outside the Area Scope. A UE continues an ongoing measurement even if it leaves the Area Scope, unless the network indicates to the UE to release the QoE configuration.
For QoE measurement in RRC_INACTIVE/RRC_IDLE state, the QoE measurement collection continuity should also be supported within the area scope. The UE may perform cell reselection to another cell in RRC_INACTIVE/RRC_IDLE state. If the target cell is still within the area scope, the UE should continue the QoE measurement in the target cell. If the target cell is out of the area scope, the UE should suspend the QoE measurement. When the UE returns to a cell within the area scope, the UE can resume the QoE measurement. In this sense, the area scope should be provided to UE for the QoE measurement collection continuity in RRC_INACTIVE/RRC_IDLE state. Since the cell reselection is performed in RRC layer and the UE APP layer is not aware of any UE mobility information, and the LocationFilter information is optional present in QoE configuration, it would be better that the UE RRC layer handles the area scope. We propose to send LS to RAN2 and SA4 to check the feasibility for the UE RRC layer to handle the area scope.
[bookmark: OLE_LINK3]The NG-RAN node provides the Area Scope parameter to the UE RRC layer for QoE measurement collection continuity in RRC_INACTIVE/RRC_IDLE state. Send LS to RAN2 and SA4 to ask the feasibility for the UE RRC layer to handle the area scope.
For RRC_INACTIVE state mobility, QoE measurement configuration(s) of a specific UE can be restored from the node hosting the UE context when it resumes to RRC_CONNECTED state, that has been supported in Rel-17. However, it is possible that QMC Deactivation may be triggered for a QoE measurement in RRC_INACTIVE state. In this case, the QMC Deactivation IE should also be included in the RETRIEVE UE CONTEXT RESPONSE message. 
Include the QMC Deactivation IE in the RETRIEVE UE CONTEXT RESPONSE message.
2.4 QoE measurement reporting
When sending the UE into RRC_IDLE state, the UE context including RRC related configurations will be released in gNB. When the UE returns to the RRC_CONNECTED, the UE may need to send the QoE measurement reporting to the gNB. In RRC_IDLE, the UE may perform cell reselection to a cell of a new gNB. The new gNB has not any UE context. When the UE returns to the RRC_CONNECTED to the new gNB, the UE may need to send the QoE measurement reporting to the new gNB. Since the QoE measurement related configuration has been released, the new gNB is not able to identify the UE QoE measurement reporting.
There are two solutions for reporting of QoE measurements which were collected and stored in RRC_IDLE:
-	Alt.1: UE based solution. The gNB sends additional QoE measurement information (e.g. the QoE Reference, MCE IP address) to the UE. 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 for which QoE measurement based on the additional QoE measurement information.
[bookmark: OLE_LINK2]-	Alt.2: CN based solution. When sending the UE into RRC_IDLE state, the gNB sends the RRC QoE measurement configuration information (e.g. including the MeasConfigAppLayerId) to the CN node (i.e. AMF). The CN node stores the QoE measurement RRC configuration information for a UE in RRC_IDLE state. When the UE returns to RRC_CONNECTED state, the CN node sends the stored QoE measurement RRC configuration information to the gNB. And the gNB uses the received QoE measurement RRC configuration information from CN to associate the QoE measurement report from UE.
The main issue of alt.1 is if there is a subsequent handover to a third gNB after the UE returning RRC_CONNECTED state, the third gNB has not any QoE configuration/context in the gNB. it is not able for the third gNB to reconfigure the QoE configuration e.g. for RVQoE configuration or for MDT alignment. Then the alt.1 is not workable in this of subsequent handover.
The alt.2 is similar to what we did for UE capability and needs to involve SA2. In alt.2, the gNB can provides the whole QoE configuration also including M-based QoE configuration as a container. The AMF can store the container for the UE in RRC_IDLE state. 
Considering subsequent handover case, CN based solution should be applied for storing QoE configuration in AMF for UE in RRC_IDLE state. RAN3 sends LS to SA2 to check the feasibility.
2.5 Alignment of MDT and QoE measurement
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. 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).
Discuss the options to transmit the session status indication which is received by UE AS layer in RRC_IDLE or RRC_INACTIVE.
3	Conclusion
This contribution discusses how to support QoE measurement in RRC_INACTIVE and RRC_IDLE from RAN3 perspective. And we propose:
1. For signalling based QoE measurement in RRC_INACTIVE and RRC_IDLE state, the UE associated signalling defined in Rel-17 is reused for providing the QMC Configuration Information from CN in NGAP.
1. For QoE measurement in RRC_INACTIVE and RRC_IDLE state, the NG-RAN node decides the QoE measurement configuration which was configured by dedicated signalling in RRC_CONNECTED to be kept and continued by the UE in RRC_INACTIVE/RRC_IDLE state
1. The gNB uses the MBSInterestIndication message to determine and select qualified UEs for MBS QoE measurements.
1. The NG-RAN node decides whether a QoE measurement RRC_INACTIVE/RRC_IDLE state is configured according to the new service type (i.e., QMC for broadcast).
1. The NG-RAN node provides the Area Scope parameter to the UE RRC layer for QoE measurement collection continuity in RRC_INACTIVE/RRC_IDLE state. Send LS to RAN2 and SA4 ask the feasibility for that UE RRC layer handle the area scope.
1. Include the QMC Deactivation IE in the RETRIEVE UE CONTEXT RESPONSE message.
1. Considering subsequent handover case, CN based solution should be applied for storing QoE configuration in AMF for UE in RRC_IDLE state. RAN3 sends LS to SA2 to check the feasibility.
1. Discuss the options to transmit the session status indication which is received by UE AS layer in RRC_IDLE or RRC_INACTIVE.
The text proposals to TS 38.423 and TS 38.420 are provided in [2]
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