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1. Introduction
In the last meeting, RAN3 discussed the QoE measurement in RRC_IDLE/RRC_INACTIVE and reached the following agreements.
Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.
UE handles area scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 
Whether UE AS layer or UE APP layer handle the area scope is to be discussed based on RAN2 progress.
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.
No LS on INACTIVE/IDLE QoE will be sent from RAN3 to RAN2 in this meeting.
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. 
Also, RAN3 had discussed the QoE measurement in high mobility scenario but no consensus was reached yet.
In this paper we will provide further analysis and proposals.
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2.1 MBS QoE measurement configuration
In the last meeting, RAN3 has the following agreement.
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. 
In the last meeting of RAN2#119, RAN2 has agreed that gNB can send the MBS QoE configuration to UE in RRC_CONNECTED via dedicated signaling.
2: The gNB can send the QoE configuration for MBS broadcast service to UE by RRC message in RRC_CONNECTED via dedicated signalling. The UE stores the configuration for QoE and performs the application layer measurement for MBS broadcast service. 
FFS if configuration can be done in IDLE/INACTIVE states. 
Therefore we think the common QoE configuration mechanism can be used.
Confirm to use the common QoE configuration for MBS broadcast service for all RRC states.
In R17 QoE, RAN3 introduced the slice scope for the QoE measurement and agrees to include slice ID in the reporting container. In the last meeting, RAN3 had agreed to introduce the slice scope in the QoE measurement configuration container
For multicast service reception, UE is in RRC_CONNECTED state, thus gNB knows that which UEs are receiving which multicast service, which enables the gNB to make clear UE selection for QoE measurement for multicast service, while for broadcast service, things are bit different.
Observation 1: For multicast service reception, gNB knows that which UEs are receiving which multicast service
In R17 MBS, the MBS session ID is used to identify the MBS service. The gNB receives the MBS session ID from the CN and broadcast the MBS session ID in Uu. In R17 QoE, RAN3 and RAN2 supports the multiple QoE measurement for the same service type. In our understanding, some operators may only want to know the QoE results for the specific broadcast services. Therefore, we think the MBS session ID based QoE measurement is needed. 
In R17 MBS, CN knows the MBS session supported by gNB. Meanwhile, OAM also knows the MBS session supported by the gNB. For multi-cast service, it is served for connected UE; for broadcast service, UE will indicate to gNB its interested MBS service via MBSInterestIndication message. Therefore, we think such info could be used for the gNB to perform UE selection if an QoE measurement request is received, and it would be better for a precise selection if the MBS session ID and MBS service area info are explicitly visible to gNB. Here, we assume that anyway, the MBS session ID and MBS service area should also be included in the QoE measurement configuration container to guide the UE measurement behaviour. Also the MBS session ID should also be included in the QoE reporting container as the slice ID in the R17.
For QoE measurement for MBS service, include the MBS session ID and MBS service area for the broadcast service in the QoE measurement configuration container and QoE measurement reporting container; MBS session ID and MBS service area should also be explicitly indicated to gNB.
Proposal 2bis:	SA4 and SA5 should be LSed if consensus to Proposal 2 is reached, draft LS is in Annex part.
In the last meeting, some companies proposed to consider enabling QoE configurations via SIB or other broadcast means, e.g. MCCH channel. The argumentations in favour of such approach are that the UEs receiving MBS broadcast service may remain in RRC IDLE/INACTIVE state for the majority of the service reception time. In our opinion however, the benefits have to be weighed against the feasibility and additional complexity of such mechanism:
1.  Firstly, it should be noted that even though the UEs may receive MBS broadcast in RRC IDLE/INACTIVE states, they are expected to connect to the network from time to time for another purposes, e.g. for upper layer signaling, to exchange data related to other services etc. 
2. Moreover, it is sufficient for the network to configure only a limited number of UEs in a certain area for QoE collection to obtain a good representation of the QoE for MBS service and there is no need to configure all the UEs in an area. Actually, doing that in the presence of potentially a very high number of MBS broadcast UEs, could lead to high and unnecessary signalling overhead generated due to QoE reporting.
3. In addition, currently a QoE configuration container can be as big as 8000 bytes while the size limitation for SI message is currently 2976 bits due to physical layer design restrictions. 
4. MCCH channel does not have this limitation, but providing QoE configuration via MCCH would certainly have an impact on MCCH reception performance as well as on MBS UE’s power consumption in case MCCH change notification mechanism was to be reused when QoE configuration is provided.
5. There are numerous aspects and issues which would have to be resolved in order to support QoE configuration via broadcast, i.e. signalling details, UE procedures, signaling overhead issues, impact to MBS UEs and MBS performance, coordination between dedicated and common configurations etc. 
Based on the observations and consideration above, we propose to agree on the following:

QoE measurement configuration via broadcast signaling (e.g. System Information, MCCH/MTCH etc.) is not supported. 
2.2 MBS QoE measurement reporting
Upon reception of QoE measurement configuration for MBS service, the UE starts the QoE measurement as long as there is MBS service ongoing. Then, the next issue is about the procedure of QoE measurement reporting.
In R17 QoE, the gNB configures the SRB4 for the QoE reporting in RRC_CONNECTED. For the UE in RRC_IDLE/RRC_INACTIVE state, there is no SRB between the UE and the gNB, which is actually the same as the issue of logged MDT in RRC_IDLE/RRC_INACTIVE state. In the logged MDT, the RRC_IDLE/RRC_INACTIVE UE stores the logged MDT results, and when the UE enters the RRC_CONNECTED state with SRB2 being setup, the UE reports the stored logged MDT results to the gNB. In addition, the UE will not trigger the RRC connection setup request just due to the logged MDT reporting, in order to reduce the radio load. The UE only reports the logged MDT to the gNB only when the UE has entered to the RRC_CONNECTED due to other reasons, e.g. the normal service request. In our understanding, the reporting of broadcast QoE results can use the same principle.
Also RAN2 has the following agreements. The principle of these agreements are same to the logged MDT:
	1: The baseline principles for QoE measurement collection for MBS services in RRC_INACTIVE and RRC_IDLE states are:
1)	The UE is configured with IDLE/INACTIVE QoE via RRC.
2)	The UE buffers the QoE reports generated while in RRC IDLE/INACTIVE state.
3)	FFS if UE can setup/resume RRC connection just for QoE reporting, or whether the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
3: When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.




Agree to take the logged MDT reporting mechanism as base line, i.e.:
· The UE only reports the QoE measurement results for MBS service to the gNB only when the UE has entered to the RRC_CONNECTED due to other reasons, i.e. the UE will not trigger the RRC connection step request procedure just due to the availability of QoE measurement results for MBS service
In R17 QoE, the QoE measurement configuration includes the QoE reference ID and MCE IP address. Different QoE measurement may have different MCE IP address. In order to reduce the signalling overhead in Uu, the gNB allocates and stores the measConfigAppLayerId for each configured QoE measurement and sends this measConfigAppLayerId together with the QoE measurement configuration to the UE. If the UE handover to another gNB, the source gNB sends the mapping relation between the QoE reference ID and the measConfigAppLayerId to the target gNB. When the UE reports the QoE results together with the measConfigAppLayerId to the target gNB, the target gNB looks up the QoE reference ID and MCE IP address based on the mapping relation between the QoE reference ID and the measConfigAppLayerId, and then forwards the QoE results, QoE reference ID to the MCE.
Another issue is, since the serving gNB will release the UE context after the UE enters he RRC_IDLE state,  the gNB which receives the QoE results from the UE will not be able to identify received QoE measurement results, due to the release of the mapping relation between the QoE reference and the measConfigAppLayerId. RAN3 needs to discuss how the gNB identifies the QoE measurement results and forwards to correct MCE. 
This issue also exists in the logged MDT. 
· In order to avoid the leaking of TCE IP address, the logged MDT configuration sent to the UE includes one TCE ID instead of the TCE IP address. The OAM allocates the TCE ID for each logged MDT measurement and sends the mapping relation between TCE IP address and TCE ID to all the gNBs. When one gNB receives the logged MDT results, the gNB can know the target TCE IP address based on the TCE ID. 
· In order to know the measurement job associated to the logged MDT results, the logged MDT configuration sent to the UE includes the trace reference. And, the logged MDT results from the UE also include the trace reference. The gNB forwards the logged MDT results to the TCE. Therefore the TCE can know the measurement job based on the trace reference included in the logged MDT results.
In our understanding, the simplest solution here is to reuse the same principle as logged MDT. It means the OAM allocates one MCE ID for each MCE IP address and sends the mapping relation to all the gNBs. For the QoE measurement configuration, the gNB sends the QoE reference ID and MCE ID together with the QoE measurement configuration container to the UE. For the QoE measurement results reporting, the UE reports the QoE reference ID and MCE ID together with QoE measurement reporting container to the new gNB.  This new gNB looks up the MCE IP address based on the MCE ID from the UE and the mapping relation between MCE ID and MCE IP address.
For QoE measurement for MBS service, the gNB includes the QoE reference ID and MCE ID in the configuration message to the UE, and the UE includes the QoE reference ID and MCE ID in the reporting message, as explicit IEs.
2.3 Alignment of logged MDT measurement and QoE reporting
In R17 QoE, RAN3 discussed and specified the alignment of immediate MDT and QoE results.
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Radio-related measurements may be collected via immediate MDT for all types of supported services for the purpose of QoE analysis. The MCE/TCE performs the correlation of the immediate MDT results and the QoE measurement results collected at the same UE.
The following is supported:
-	Alignment between a signalling-based QoE measurement and a signalling-based MDT measurement. In this case, the signalling-based QoE configuration sent to the NG-RAN node includes the NG-RAN Trace ID of the signalling-based MDT measurement.
-	Alignment between a management-based QoE measurement and a management-based MDT measurement.
The UE configured for QoE measurements can send to the NG-RAN node a Session Start Indication or a Session End Indication to inform the NG-RAN node about the start or the end of a session of configured QoE measurements. The NG-RAN node can activate the MDT measurements that are to be aligned with the QoE measurements performed by the UE upon/after receiving the Session Start Indication from the UE. The NG-RAN node may activate the MDT measurements upon/after receiving the MDT activation message from OAM. The NG-RAN node can deactivate the aligned MDT measurements according to OAM command which may, e.g., be triggered by the Session End Indication.
The NG-RAN node includes time stamp information to the QoE reports to enable the correlation of corresponding measurement results of MDT and QoE at the MCE/TCE. In addition, the NG-RAN node includes the MDT session identifiers (Trace Reference and Trace Recording Session Reference) to the corresponding QoE report.


According to the objective of R18 QoE WID, RAN3 also needs to discuss the alignment of QoE measurement and radio measurement for MBS service.
In R16, NR has specified the logged MDT to collect the radio measurement result for the RRC_IDLE/RRC_INACTIVE UE. The logged MDT also includes the signaling based logged MDT and management based logged MDT. In R17 QoE, the QoE measurement request from the CN/OAM includes the alignment requirement including the MDT trace ID. In our understanding, the same principles can be used.
Support the alignment between a signalling-based QoE measurement for MBS service and a signalling-based logged MDT measurement, and the alignment between a management-based QoE measurement for MBS service and a management-based logged MDT measurement.
The request of QoE measurement for MBS service from CN/OAM includes the alignment requirement.
In R17 QoE, the MCE/TCE performs the correlation of the immediate MDT results and the QoE measurement results collected at the same UE. In our understanding, the QoE measurement for MBS service can also use the same principle. It is the MCE/TCE performs the correlation.
The MCE/TCE performs the correlation of the logged MDT results and the QoE measurement results for MBS service collected at the same UE.
In R17 QoE, the gNB includes time stamp information to the QoE reports and includes time stamp information to the immediate MDT results to enable the correlation of corresponding measurement results of MDT and QoE at the MCE/TCE.
In R16 logged MDT, the UE includes the time stamp information to the logged MDT results. Also according to above discussion of broadcast QoE reporting, the UE reports the QoE results only after entering the RRC_CONNECTED. Therefore it is not suitable for the gNB to include the time stamp information to the QoE reports. We suggest the UE include the time stamp information to the QoE reports.
UE includes the time stamp information in the QoE measurement reports for MBS service.
In R17 QoE, the gNB includes the MDT session identifiers (Trace Reference and Trace Recording Session Reference) to the corresponding QoE report. For the QoE measurement for MBS service, the new gNB does not have the context of QoE measurement. The issue is how the new gNB knows whether the alignment is needed or not. Therefore we suggest the QoE measurement configuration sent to the UE includes the alignment indication and the UE reports the alignment indication to the new gNB. Then the new gNB knows the alignment is needed and includes MDT session identifier to the corresponding QoE reporting.
The QoE measurement configuration for MBS service sent to the UE includes the alignment indication. After entering the RRC_CONNECTED, the UE sends the alignment indication to the new gNB.
In summary, we propose the following procedures.
[image: ]
Figure 1 General propocedure for the alignment of QoE measurement for MBS service and logged MDT
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In the last meeting, most of companies has concerns on the use cases for high mobility scenario. According to the discussion, there are two cases:
Case 1: UE is in high mobility state 
Case 2: UE is camped on a HSDN cell
In R17, the management based QoE measurement request directly received from the OAM is supported to collect the QoE results in the specific areas, each QoE measurement configuration is uniquely identified by a QoE Reference. 
In our understanding, the OAM knows which cells are HSDN cells and knows whether there are high mobility UE in the non HSDN cells. For example, the operators can know whether there may be high mobility UE in some cells based on the map of coverage areas of these cells. 
Therefore, in order to collect the QoE results only in high mobility scenarios, the OAM can configure special QoE measurements identified by special QoE references and only sends these QoE measurement configurations to these cells, as management based QoE measurement. In this case, the NG-RAN can just configure QoE measurements for UEs in these cells. With this logic, we think R17 management based QoE mechanism can be used to collect the QoE results, and no impacts are foreseen to RAN3 and RAN2.
Also for case 1, it needs the NG-RAN or UE to detect whether the UE is in high mobility state. It will increase the complexity of NG-RAN or UE. In our understanding, the QoE measurement should not bring any additional extra requirements.
For the case 2, some companies argued that high-speed scenario may involve a huge number of cells. The current maximum number of cell lists in the area scope is limited and the maximum number should be extended. In our understanding, the operators can configure the area scope in the configuration container. According to the design in the following table in TS 26.247, SA4 also designs the areas scope in the configuration container. SA4 does not limit the maximum number of cells, and the operators can use the geographic area to limit the areas.
[bookmark: tab_qr_semantics][bookmark: tab_qr_xml]Table 34: Semantics of Quality Reporting Scheme Information
	Element or Attribute Name
	Use
	Description

	
	@apn
	O
	This attribute gives the access point that should be used for sending the QoE reports.

	
	@format
	O
	This field gives the requested format for the reports. Possible formats are: "uncompressed" and "gzip".

	
	@samplepercentage
	O
	Percentage of the clients that should report QoE. The client uses a random number generator with the given percentage to find out if the client should report or not.

	
	@reportingserver
	M
	The reporting server URL to which the reports will be sent.

	
	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report. For each report sent, only the newly collected information since the previous report shall be reported.

	
	LocationFilter
	0..1
	When present, this element indicates the geographic area(s) or location(s) where quality metric collection is requested. When not present, quality metric collection is requested regardless of the device’s location. The LocationFilter element comprises one or more instances of any combination of targeted cell-IDs, polygons and circular areas.Each cell-ID entry in LocationFilter is announced in cellList, and each polygon and circular area entry is announced in the polygonList or and circularAreaList elements, respectively.

	
	   cellList
	0..N
	This element specifies a list of cell identified by E-UTRAN-CGI or CGI.

	
	   shape
	
	Geographic area comprising one or more instances of polygonList and/or circularAreaList elements.

	
	      polygonList
	0..N
	This element, when present, comprises a list of ‘Polygon’ shapes as defined by OMA MLP[51].

	
	         @confLevel
	O
	This attribute indicates the probability in percent that the DASH client is located in the corresponding polygon area. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.

	
	      circularAreaList
	0..N
	This element, when present, comprises a list of ‘CircularArea’ shapes as defined by OMA MLP[51].

	
	         @confLevel
	O
	This attribute indicates the probability in percent that the DASH client is located in the corresponding circular area. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.

	Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>…<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @


The current mechanism can address the QoE measurement in high mobility scenario, no more enhancements are needed.
We also attached the draft LS to SA4 and SA5, corresponding CR to 38.413 could be referred to [1].
3. Proposal
In this contribution, we provide the considerations on QoE measurement in RRC_IDLE/RRC_INACTIVE and in high mobility scenario, and have the following observations and proposals:
Observation 1: For multicast service reception, gNB knows that which UEs are receiving which multicast service
1. Confirm to use the common QoE configuration for MBS broadcast service for all RRC states.
1. For QoE measurement for MBS service, include the MBS session ID and MBS service area for the broadcast service in the QoE measurement configuration container and QoE measurement reporting container; MBS session ID and MBS service area should also be explicitly indicated to gNB.
Proposal 2bis:	SA4 and SA5 should be LSed if consensus to Proposal 2 is reached, draft LS is in Annex part.
1. QoE measurement configuration via broadcast signaling (e.g. System Information, MCCH/MTCH etc.) is not supported. 
Agree to take the logged MDT reporting mechanism as base line, i.e.:
· The UE only reports the QoE measurement results for MBS service to the gNB only when the UE has entered to the RRC_CONNECTED due to other reasons, i.e. the UE will not trigger the RRC connection step request procedure just due to the availability of QoE measurement results for MBS service
1. For QoE measurement for MBS service, the gNB includes the QoE reference ID and MCE ID in the configuration message to the UE, and the UE includes the QoE reference ID and MCE ID in the reporting message, as explicit IEs.
1. Support the alignment between a signalling-based QoE measurement for MBS service and a signalling-based logged MDT measurement, and the alignment between a management-based QoE measurement for MBS service and a management-based logged MDT measurement.
1. The request of QoE measurement for MBS service from CN/OAM includes the alignment requirement.
1. The MCE/TCE performs the correlation of the logged MDT results and the QoE measurement results for MBS service collected at the same UE.
1. UE includes the time stamp information in the QoE measurement reports for MBS service.
1. The QoE measurement configuration for MBS service sent to the UE includes the alignment indication. After entering the RRC_CONNECTED, the UE sends the alignment indication to the new gNB.
1. The current mechanism can address the QoE measurement in high mobility scenario, no more enhancements are needed.
4. Reference
[1] R3-225842,	CR on the support of QoE measurement enhancements to 38.413, Huawei
5. Annex

Title:	[Draft] LS on R18 NR QoE on MBS service
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Work Item:	NR QoE management and optimizations for diverse services (NR_QoE_enh)

Source:	Huawei [will be RAN3]
To:	SA4, SA5
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Contact person:	Yang Xudong
	yangxudong@huawei.com
	+86-21-38900808
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	

1	Overall description
RAN3 would like to inform SA4 and SA5 that, for the WI on R18 enhancement of NR QoE management and optimizations for diverse services, RAN3 has reached the following agreements on NR QoE measurement for MBS services that, for both signalling-based and management-based QoE measurement for MBS service,:
1. MBS session ID and MBS service area should be included in the configuration container, MBS session ID should also be included in the reporting container. The purpose is to enable UE to identify the specific MSB service for QoE measurement, and check the MBS service area together with the area scope.
2. MBS session ID and MBS service area should also be included as explicit IEs in the configuration message from OAM. The purpose is to help the gNB select proper UEs to configure QoE measurement task. 

2	Actions
To SA4 and SA5 
ACTION: 	1. RAN3 would like to ask SA4 to evaluate the technical feasibility of the first agreement and, update SA4 spec if it is feasible; 
2. RAN3 would like to ask SA5 to evaluate the technical feasibility of the first agreement and, update SA5 spec if it is feasible. 

3	Dates of next RAN3 meetings
Updated meeting schedule can be found at: https://portal.3gpp.org/?tbid=373&SubTB=381#/ 
RAN3#118		2022-11-14 - 2022-11-18		Toulouse, FR
RAN3#119		2023-02-27 – 2023-03-03		Athens, GR
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