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1 Introduction
The paper discusses the following open issues regarding QoE measurement in RRC_INACTIVE and RRC_IDLE states taking into account both RAN2 and RAN3 agreements:
-	QoE measurement report after UE returning RRC_CONNECTED state;
-	Mobility;
-	Alignment of MDT and QoE measurement.
2 Discussion
In RAN2#120 meeting, the following agreements regarding QoE measurement in RRC_IDLE/INACTIVE state were made [1]:
	Ask SA4 if we can use application layer information for QoE measurements in IDLE/INACTIVE the Rel-18 area scope given that the needed information requires cell knowledge.
6: For buffering of QoE reports generated in RRC IDLE/INACTIVE state, RAN2 will make some assumptions on the minimal memory size requirement and the buffering layer. We can indicate these to SA4/SA5 to see if they think those assumptions are realistic.
1: UE can be configured to do QoE measurements for MBS broadcast in all RRC states.
As a baseline, UE does not tigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.



In RAN2#121 meeting, the the following agreements regarding QoE measurement in RRC_IDLE/INACTIVE state were made [2]:
	1: Rel-18 QoE configuration can be provided to UE as in Rel-17 (RRCreconfiguration, RRCresume). 
FFS if RRCRelease can be used – proponents should provide detailed proposals on what is in RRCRelease, why it is needed, how to handle RRCReconfiguration + RRCRelease together.
RAN2 thinks existing paging can be used to bring UE to CONNECTED, where NW can release QoE configuration. This requires no specification changes.
5: If UE moves outside of area scope for QoE configuration, UE keeps the QoE configurations and does not start new QoE sessions.
8: If the AS layer buffer is full, RAN2 thinks AS layer should discard the QoE data. Can revisit this if SA5 LS reply indicates something that would create issues with this.
FFS what the minimum AS layer buffer size (at least 64 kBytes, can consider whether larger value is used in UE capability discussions). 
2: Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE AS layer stores QoE configurations (except for QoE container) for MBS broadcast.  FFS what exactly AS layer stores
3: Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE APP layer should store QoE configurations (at least QoE container) for MBS broadcast. FFS what exactly is sent to AL



QoE measurement report after UE returning RRC_CONNECTED state
RAN3 have discussed how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. Both CN-based solution and UE-based solution have been discussed:
-	Option 1 (CN-based solution): Old gNB stores the entire network instance QoE configuration at AMF before going to RRC_IDLE and new gNB retrieves the stored QoE configuration from AMF during reconnection.
-	Option 2 (UE-based solution): New gNB doesn’t need to know the QoE configuration of old gNB upon reconnection. It is sufficient if new gNB is informed by UE via QoE report.
In RAN3#118 meeting, the following open issues are further identified:
	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.




In RAN3#119 meeting, the following agreements were made:
	· At least the following QoE configuration related information for MBS broadcast service should be available in the new gNB:
· QoE reference
· Measurement Collection Entity Information, the detail information can be further discussed
· RAN3 shall discuss which of other QoE configuration info for MBS BC QoE shall be available in the new gNB.



After UE returning RRC_CONNECTED state from RRC_IDLE state, the QoE measurement in UE side may be on-going and the QoE measurement report is not available yet. In this case, the UE should not release the QoE measurement. It would be better UE continues the QoE measurement. The UE only release the QoE measurement according to NW’s configuration
UE continues QoE measurement after UE returning RRC_CONNECTED state from RRC_IDLE state unless the QoE measurement is released by NW explicitly.

After UE returning RRC_CONNECTED state from RRC_IDLE state, the UE reconnects to a gNB (called as re-connecting gNB). there are two cases needs to be considered:
-	Case 1: the re-connecting gNB may need to reconfigure the QoE measurement since the QoE measurement in UE side is on-going. For example, the re-connecting gNB may consider configuring RVQoE for the QoE measurement.
-	Case 2: the re-connecting gNB may handover the UE to a new gNB. Since the QoE measurement is ongoing in UE side, it would be better to send the QoE measurement configuration to the new gNB.
The re-connecting gNB or new gNB should be allowed to reconfigure the QoE measurement after UE returning RRC_CONNECTED state from RRC_IDLE state.

There would be another case:
-	Case 3: after returning RRC_CONNECTED state, the QoE measurement is still on-going in UE side. The re-connecting gNB may receive QMC activation from OAM for the same QoE measurement. But the re-connecting gNB has no idea whether the QoE measurement has been configured to the UE or not. It is possible that the re-connecting gNB selects the UE and configure the same QoE measurement to the UE. The UE application layer receives two same application layer measurement configurations. This may cause QoE measurement failure in UE’s application layer.
It should be avoided that the re-connecting gNB configures the duplicated QoE measurement again to UE when the QoE measurement is still on-going in UE side. 
RAN2 has agreed that if UE moves outside of area scope for QoE configuration, UE keeps the QoE configurations and does not start new QoE sessions. But it is possible the UE reconnects to a gNB that is outside of area scope. In this case, it would be better the reconnecting gNB is able to release the QoE configuration, so that the re-connecting gNB should be made aware of area scope information.
[bookmark: OLE_LINK4]The re-connecting gNB should be able to release the QoE configuration if the UE is outside of area scope, in which case the re-connecting gNB should be made aware of area scope of the QoE configuration.
However, in above three cases, the re-connecting gNB has not any QoE configuration related information. The QoE configuration related information includes two parts:
-	QMC Configuration Information received from OAM or CN. The QMC Configuration Information includes UE Application Layer Measurement Configuration Information which includes the following IEs as defined in TS 38.423:
	IE/Group Name
	Semantics description
	Whether it is needed in the reconnecting gNB or new gNB

	QoE Reference
	QoE Reference, as defined in clause 5.2 of TS 28.405 [55].
	Yes, -- already agreed 

	[bookmark: _Hlk99778236]Measurement Configuration Application Layer ID
	This IE indicates the identity of the application layer measurement configuration
	Yes

	Service Type
	This IE indicates the service type of QoE measurements.
	Yes

	QoE Measurement Status
	Indicates whether the QoE measurement has started.
	Yes

	Container for Application Layer Measurement Configuration
	Contains the signalling based QoE measurement configuration
	Not necessary

	CHOICE MDT Alignment Information
	Indicates the MDT measurements with which alignment is required.
	Yes, if MDT alignment is supported

	>S-based MDT
	
	

	>>NG-RAN Trace ID
	Indicates the signalling-based MDT measurements with which alignment is required.
	

	Measurement Collection Entity IP Address
	The IP address of the entity receiving the QoE measurement report. 
	Yes, -- already agreed

	Area Scope of QMC
	
	Yes, - it is necessary for release of the QoE measurement if it is out of area scope.



-	RRC QoE Configuration Information configured to the UE. The RRC QoE Configuration Information includes the appLayerMeasConfig IE defined in TS 38.331. The RRC QoE Configuration Information is necessary for NW reconfiguring the QoE measurement to UE.  In order to support delta configuration of the QoE measurement in the reconnecting gNB or new gNB, the RRC QoE Configuration Information configured to the UE is also needed in the reconnecting gNB or new gNB.
MeasConfigAppLayer-r17 ::=           SEQUENCE {
    measConfigAppLayerId-r17             MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17      OCTET STRING (SIZE (1..8000))                                              OPTIONAL, -- Need N
    serviceType-r17                      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1}   OPTIONAL, -- Need M
    pauseReporting-r17                   BOOLEAN                                                                    OPTIONAL, -- Need M
    transmissionOfSessionStartStop-r17   BOOLEAN                                                                    OPTIONAL, -- Need M
    ran-VisibleParameters-r17            SetupRelease {RAN-VisibleParameters-r17}                                   OPTIONAL, -- Cond ServiceType
    ...
}

In order to allow the reconnecting gNB or new gNB to reconfigure the QoE measurement, both QMC Configuration Information received from OAM/CN and RRC QoE Configuration Information configured to UE are needed. 
In order to allow the reconnecting gNB or new gNB to reconfigure the QoE measurement and avoid duplicated QoE configuration, both QMC Configuration Information received from OAM/CN and RRC QoE Configuration Information configured to UE are needed. 

Then the detailed of two solutions for reporting of QoE measurements which were collected and stored in RRC_IDLE are:
-	Alt.1: UE based solution. The gNB sends the QMC Configuration Information (received from OAM/CN) to the UE. When the UE returns to RRC_CONNECTED, the UE includes the QMC Configuration Information and RRC QoE Configuration Information to the re-connecting gNB for retrieval the QoE measurement context. 
-	Alt.2: CN based solution. When sending the UE into RRC_IDLE state, the gNB sends the QMC Configuration Information (at least for M-based QoE measurement) and RRC QoE Configuration Information to the CN node (i.e. AMF). The CN node stores the QoE configuration related information for a UE in RRC_IDLE state. When the UE returns to RRC_CONNECTED state, the CN node sends the stored QoE configuration related information to the re-connecting gNB for retrieval the QoE measurement context. 
The main issue of alt.1 is the signalling overhead exchanged in air interface since both QMC Configuration Information (received from OAM/CN) and RRC QoE Configuration Information are needed to be exchanged between gNB and UE for QoE measurement reconfiguration.
In order to allow the reconnecting gNB or new gNB to reconfigure the QoE measurement, CN-based solution should be adopted for sake of saving signalling overhead in Uu interface. 

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. And RAN2 agreed that 
-	5: If UE moves outside of area scope for QoE configuration, UE keeps the QoE configurations and does not start new QoE sessions.
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.
Send LS to SA4 and RAN2 to ask whether area scope needs to be sent to UE and how UE handles area scope during cell reselection. 

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.

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. UE continues QoE measurement after UE returning RRC_CONNECTED state from RRC_IDLE state unless the QoE measurement is released by NW explicitly.
1. The re-connecting gNB or new gNB should be allowed to reconfigure the QoE measurement after UE returning RRC_CONNECTED state from RRC_IDLE state.
1. It should be avoided that the re-connecting gNB configures the duplicated QoE measurement again to UE when the QoE measurement is still on-going in UE side. 
1. The re-connecting gNB should be able to release the QoE configuration if the UE is outside of area scope, in which case the re-connecting gNB should be made aware of area scope of the QoE configuration.
1. In order to allow the reconnecting gNB or new gNB to reconfigure the QoE measurement and avoid duplicated QoE configuration, both QMC Configuration Information received from OAM/CN and RRC QoE Configuration Information configured to UE are needed. 
1. In order to allow the reconnecting gNB or new gNB to reconfigure the QoE measurement, CN-based solution should be adopted for sake of saving signalling overhead in Uu interface. 
1. Send LS to SA4 and RAN2 to ask whether area scope needs to be sent to UE and how UE handles area scope during cell reselection. 
Include the QMC Deactivation IE in the RETRIEVE UE CONTEXT RESPONSE message.
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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