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Introduction
[bookmark: _Toc242573354]In the previous meeting, RAN2 and RAN3 has made some progress on R18 NR QoE WI [1] [2]. RAN2 also receives some LS from RAN3, SA4, SA5 [4-11], which can be treated as the baseline to resolve the open issues of QoE measurement in idle/inactive parts.
In this paper, AS layer QoE configurations storing, area scope checking in the UE side, and RVQoE configurations, MBS service type related issues are discussed.
[bookmark: _Hlk131714482]Discussion
2.1	QoE configurations storing at the UE
As per RAN3 LS in R3-234745 [4], RAN3 asked RAN2 and SA2 separately to discuss whether there are any technical issues to support UE based solution or CN based solution. RAN2 is responsible to check whether it’s feasible to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution. When the UE moves into RRC_IDLE state, with the help of QoE configurations stored at the UE, the UE can continue QoE measurement if supported, and the gNB can retrieval QoE reports or configurations when needed. The key is to discuss the overhead of QoE configurations stored in the UE at RRC_IDLE state. If the overhead is acceptable for the UE, then UE based solution will be treated as a feasible solution from RAN2 perspective.
Observation 1: If the overhead of QoE configurations in RRC_IDLE state is acceptable at the UE side, RAN2 can agree UE based solution is feasible and reply the LS back to RAN3.
In the RAN3 LS [4], RAN3 has agreed QoE measurement configuration information to be stored (at UE or CN) includes the following, per QoE configuration:
–	QoE reference.
–	The IP address or ID of the Measurement Collection Entity.
–	The measConfigAppLayerID.
–	Service type.
–	QoE measurement type (s-based or m-based measurement) for MBS broadcast service.
–	(Working Assumption): available RAN visible QoE metrics.
–	Additional information to be stored is FFS.
Next, we can analyze the motivation for storing the information in RRC_IDLE state in UE and the amount of overhead when some QoE information are stored at UE side.
Configuration ID
RAN2#121bis-e has agreed that the UE stores the QoE configuration ID and service type when it moves to RRC_CONNECTED state. 
	For QoE configurations of MBS QoE in RRC IDLE, UE AS layer does not store the QoE container but stores QoE configuration ID and service type. FFS if UE AS layer stores something else.



In the RAN3 LS [4], both QoE reference and measConfigAppLayerID are agreed to be stored at UE or at CN. For QoE reference, according to 38.413, QoE is type of OCTET STRING (SIZE(6)) per configuration, and the maximum no. of UE application layer measurement value is 16. Then the maximum amount of storage space required to store QoE reference on the UE side is 16*6=96Bytes. For measConfigAppLayerID, according to 38.331, range of measConfigAppLayerID is from 0 to 15, thus the maximum amount of storage space required to store measConfigAppLayerID on the UE side is 4bits*16 =4Bytes.
Proposal 1: RAN2 agree to store both RRC Reference and measConfigAppLayerID per QoE configuration at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Service type
RAN2#121bis-e has agreed to store the service type at the UE side in RRC_IDLE state, in the RAN3 LS [4], service type is also agreed to be stored at UE or at CN. The serviceType is type of ENUMERATED, which occupies 4 bits per QoE configuration if AR/MR service type is introduced, then the maximum amount of storage space required to store QoE reference on the UE side is 16*4=64Bytes.
MCE IP/ID
In the RAN3 LS [4], MCE IP or MCE ID is also agreed to be stored at UE or at CN. MCE IP or MCE ID is used for the gNB to be forward the collected QoE reports to to the correct MCE. As MCE IP address is too private to be known by the UE, and size of MCE ID is smaller than the size of MCE IP address, so the MCE ID can be used to indicating to the gNB where the IDLE QoE reports should be forwarded, then the network (e.g. gNB or OAM) can map the MCE ID to the MCE IP address and send the QoE reports to the correct MCE. So, it’s proposed as below:
Proposal 2: RAN2 agree to define and store the MCE ID at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Similar with tce-id  in SON/MDT WI, MCE ID can be defined as the type of OCTET STRING (SIZE (1)) per configuration, then the maximum amount of storage space required to store tce-id on the UE side is 1byte*16=16bytes.
Session status
As an example in Rel-17, transmissionOfSessionStartStop is defined to indicate when the measurement session in the application layer starts and stops, which serves two purposes: 1) session status can be indicated to align with the immediate MDT. 2) when the session of QoE measurement has been stated, then the QoE measurements can be continued even the UE moves out of the area scope. In the RAN3 LS [4], RAN3 asked RAN2 to discuss how to ensure that the gNB serving the UE upon transition from the RRC_IDLE to the RRC_CONNECTED state, is aware of whether there are ongoing QoE measurements for MBS. If session status are stored in the UE AS layer in RRC_IDLE state, then UE can transmit the latest session status of QoE measurements to the gNB and the gNB can be aware which QoE configurations are ongoing or not. Thus, session status can be reused in Rel-18 to resolve what RAN3 asked in the LS [4]. It’s proposed as below:
Proposal 3: RAN2 agree to store transmissionOfSessionStartStop at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
When storing session status per QoE configuration at the UE, the maximum amount of storage space required on the UE side is 1bit*16=2bytes.
QoE measurement type
in the RAN3 LS [4], QoE measurement type is also agreed to be stored at UE or at CN. As it’s a new defined indication for QoE measurement at the UE side, The simplest and least signaling overhead is to use 1bit indication to repents QoE measurement type per QoE configuration. Then, the maximum amount of storage space required to store QoE measurement type on the UE side is 1bit*16=2bytes.
Available RAN visible QoE metrics
In the RAN3 LS [4], RAN3 made assumption that available RAN visible QoE metrics can be stored at UE or at CN. At RAN3#121 meeting, it’s agreed that there is no need for UEs in RRC_INACTIVE and RRC_IDLE to perform RVQoE measurement collection. However, whether to keep RVQoE configurations at the UE in RRC_IDLE state is not discussed yet. If RVQoE configurations can be stored at the UE in RRC_IDLE state, then the UE can directly reports RVQoE measurement metrics to the gNB when the UE moves to RRC_CONNECTED state. 
Proposal 4: RAN2 agree to store available RAN visible QoE metrics at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Two RAN visible QoE metrics are available: buffer level and playout delay for media startup. So, 2 bits indications can be used to indicate whether each of these is available, which occupies 2bits*16=2bytes.
Available of QoE measurement configurations
RAN2#123 meeting has agreed to indicate the available of QoE measurement reports at the UE in Msg5, which indicates that the UE has stored one or more application layer measurement reports.
	1-bit indication is used by the UE to inform the network about stored QoE reports in Msg5 (SetupComplete or ResumeComplete). RAN2 does not intend to specify additional mechanisms unless it can be identified that existing mechanisms (e.g. BSR) do not work. If RAN3 decides something on this aspect, RAN2 will take it into account.



However, issues still left when the UE does not have any IDLE/ACTIVE reports for reporting, but stores some QoE measurement configurations, e.g. all UE AS layer QoE measurement reports are not generated within the reporting periodicity. In such case, the gNB will mistakenly believe that the UE does not have the need for QoE measurement reporting and will not establish SRB4 and SRB5 to UE. It will happen that UE cannot transmit QoE reports to the gNB later even it generates QoE reports later, which will lead the UE discard stored QoE reports. Thus, the current defined “available of QoE measurement reports” indications in Msg5 shall be changed to “available of QoE measurement configuration” indication, so that the gNB can establish SRB4 or SRB5 once UE moves to RRC_CONNECTED state with QoE measurements in the UE. So it’s proposed as below:
Proposal 5: RAN2 agree to change 1-bit “available of QoE measurement reports” indication to “available of QoE measurement configuration” indication, which is used by the UE to inform the network about stored QoE measurement configurations in Msg5 (SetupComplete or ResumeComplete).
The “available of QoE measurement configuration” indication occupies 1bit.
Number of QoE measurement configurations
In Rel-17, the UE’s capability of simultaneous QoE measurements is restricted to 16. When the UE reselects to another gNB during the RRC_IDLE state, the target gNB can’t access the number of IDLE-QoE configurations in the UE. As a result, the UE will be allocated more than 16 QoE configurations after transferring to the CONNECTED state from the IDLE state. The UE must discard at least one QoE configurations to avoid affecting its own performance, this in turn prevents the network side from receiving the QoE reports of the corresponding configurations. 
To resolve this issue, when the UE transfer to the CONNECTED state from RRC_IDLE state, the UE needs to send the indication of the number of the IDLE-QoE configurations to the target gNB. Then the target gNB can control to configure the QoE configurations that not exceed the actual capabilities of UE. So it’s proposed as below:
Proposal 6: When the UE moves to the CONNECTED state from RRC_IDLE state, to avoid receiving more than the number of QoE configurations that UE can perform simultaneous QoE measurements, the UE should send an indication of the number of IDLE QoE configurations to the gNB in SetupComplete message.
Indication of the number of QoE configurations that UE occupies 4bit.
Area scope information stored in the UE AS layer
As per RAN3 LS in R3-234746 [5], RAN3 discussed that area scope checking is performed by the RAN and by the UE when the UE is in RRC_CONNECTED. RAN3 thinks that the area scope checking in RRC_CONNECTED should be continued to be performed in the RAN based on the Area Scope of QMC IE in TS 38.413. Besides, as per S4-231490 [7], SA4 clarified there will be issues when there are duplicate area scope checking in network. Combined with RAN3’s  and SA4’s agreements in the LS, It’s feasible to agree AS layer is responsible for area scope checking. So it’s proposed as below:
Proposal 7: AS layer is responsible for the area scope checking for IDLE/INACTIVE QoE measurement.
Proposal 8: The gNB should send the area scope information to UE when the UE moves to RRC IDLE/INACTIVE state. The UE should send the area scope information to gNB when the UE moves to RRC CONNECTED state
As per 38.413, maxnoofCellIDforQMC is 32, maxnoofTAforQMC is 8, maxnoofPLMNforQMC is 16. Thus, For RAN-based area scope information, cell based area scope information includes 32 cells at most, and type of NR Cell Identity is BIT STRING (SIZE(36)). Both TA based/TAI based area scope information includes 8 TAs at most, and type of TAC is OCTET STRING (SIZE(3)). PLMN area based area scope information includes 16 PLMNs at most, and type of PLMN is OCTET STRING (SIZE(3)). So the maximum overhead is 32*36bits+32*3bytes =240Bytes.
The overhead of QoE information stores at the UE can be summarized in the below table:
Table 2.1-1. Overhead of QoE information stores at the UE in RRC_IDLE state
	QoE Information
	The maximum Overhead

	Configuration ID
	QoE reference: 16*6bytes=96Bytes
measConfigAppLayerID: 4bits*16 =4Bytes

	Service type
	16*4 bytes =64Bytes

	MCE ID
	16*1byte=16bytes

	Session status
	16*1bit=2bytes

	QoE measurement type
	16*1bit=2bytes

	available RAN visible QoE metrics
	2bits*16=2bytes

	Available of QoE measurement configurations
	1 bit

	Number of QoE configurations in idle state
	4bit

	Area scope information
	32*36bits+32*3bytes =240Bytes



According to the above Table 2.1-1, the maximum overhead of QoE configurations stored at the UE in RRC_IDLE state is acceptable for the UE. Thus, UE based solution is feasible from RAN2 perspective due to the signaling overhead is less.
Proposal 9: RAN2 agrees it’s feasible to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution.
For INACTIVE state, there is FFS on what else UE AS layer stores compared with IDLE state [3]. When the UE moves from RRC_INACTIVE state to RRC IDLE state, the QoE measurement will continue if the IDLE QoE measurement are supportable for the corresponding QoE configurations. So, the UE should keep all the QoE configurations in INACTIVE state same as in IDLE state.
Proposal 10: UE AS layer stores the same QoE configurations in INACTIVE state as in IDLE state.
2.2	QoE configurations and indications retrieval from the UE
There are three ways to obtain QoE configuration and instructions from UE: (1) one is to transmit indications through ResumeComplete message when UE moves to RRC CONNECTED state, e.g. available of QoE measurement configurations, number of QoE measurement configurations, (2) Include QoE configurations (e.g. configurationID, service type, MCE ID, session status, QoE measurement type, available RAN visible QoE metrics) in the MeasurementReportAppLayer message, and the gNB can retrieve the QoE configurations when it receives QoE reports from the UE. (3) While indicated the UE has QoE configurations, the gNB can use UEInformationRequest/UEInformationResponse message to retrieval QoE configurations store at the UE. So it’s proposed as below:
Proposal 11: Except for the available of QoE measurement configurations, number of QoE measurement configurations, which are included in SetupComplete/ResumeComplete messages, the gNB can retrieval all other QoE configurations stored in the UE via MeasurementReportAppLayer message or via UEInformationRequest/UEInformationResponse messages.
[bookmark: _Hlk131718050]2.4	MBS service type related issues
In the previous meeting, there is FFS on whether it can be agreed to use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states [3]. As per S4-231491 [8], SA4 suggests RAN3 to pursue the Option 2 in Rel-18. The "MBS" is considered as a communication service only, which can be used to deliver the application services, e.g. DASH streaming, VR streaming. RAN2 can take SA4’s LS as baseline, so MBS can be treated as a communication service from RAN2 perspective, and RAN2 can agree to use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.
Proposal 12: MBS is a communication service type in Rel-18 from RAN2 perspective.
Proposal 13: RAN2 agree to use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.
2.5	Configurations release
In the previous meeting, there is FFS if the release of configuration can happen via broadcast. Based on this problem, the first thing to consider is that all IDLE/INACTIVE QoE configurations are received in the CONNECTED state, and configuring QoE measurements for UE via broadcast is denied in the previous RAN2 meeting. Therefore, there is no reasonable scenario to support the release of QoE configuration via broadcast, and QoE configurations in IDLE/INACTIVE state can be release when it moves to RRC_CONNECTED state.
Proposal 14: QoE configurations cannot be released via broadcast.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Observation 1: If the overhead of QoE configurations in RRC_IDLE state is acceptable at the UE side, RAN2 can agree UE based solution is feasible and reply the LS back to RAN3.
Proposal 1: RAN2 agree to store both RRC Reference and measConfigAppLayerID per QoE configuration at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Proposal 2: RAN2 agree to define and store the MCE ID at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Proposal 3: RAN2 agree to store transmissionOfSessionStartStop at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Proposal 4: RAN2 agree to store available RAN visible QoE metrics at the UE in RRC_IDLE state if RAN2 agree UE based solution is feasible.
Proposal 5: RAN2 agree to change 1-bit “available of QoE measurement reports” indication to “available of QoE measurement configuration” indication, which is used by the UE to inform the network about stored QoE measurement configurations in Msg5 (SetupComplete or ResumeComplete).
Proposal 6: When the UE moves to the CONNECTED state from RRC_IDLE state, to avoid receiving more than the number of QoE configurations that UE can perform simultaneous QoE measurements, the UE should send an indication of the number of IDLE QoE configurations to the gNB in SetupComplete message.
Proposal 7: AS layer is responsible for the area scope checking for IDLE/INACTIVE QoE measurement.
Proposal 8: The gNB should send the area scope information to UE when the UE moves to RRC IDLE/INACTIVE state. The UE should send the area scope information to gNB when the UE moves to RRC CONNECTED state
Proposal 9: RAN2 agrees it’s feasible to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution.
Proposal 10: UE AS layer stores the same QoE configurations in INACTIVE state as in IDLE state.
Proposal 11: Except for the available of QoE measurement configurations, number of QoE measurement configurations, which are included in SetupComplete/ResumeComplete messages, the gNB can retrieval all other QoE configurations stored in the UE via MeasurementReportAppLayer message or via UEInformationRequest/UEInformationResponse messages.
Proposal 12: MBS is a communication service type in Rel-18 from RAN2 perspective.
Proposal 13: RAN2 agree to use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.
Proposal 14: QoE configurations cannot be released via broadcast.
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