[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #118	R3-226606
Toulouse, France, 14th - 18th November 2022

Title: 	Further discussions on the support of MBS QoE
Source: 	Huawei
Agenda item:	11.2
Document Type:	discussion and decision
1. Introduction
In the last meeting, RAN3 discussed the QoE measurement in RRC_IDLE/RRC_INACTIVE and reached the following agreements.
Whether UE can only report the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons is pending to RAN2 discussion.
RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. FFS on whether CN-based solution or UE-based solution.
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. 
 FFS on whether parameters, e.g. MBS session ID, MBS service area, etc. need to be included in MBS QoE configuration over NGAP.
FFS whether RAN add QoE reference as an explicit IE in QoE report from gNB to MCE.
RAN3 discuss the alignment between logged MDT and MBS QoE when basic solution for MBS QoE has been defined first.
Also, RAN3 had discussed the QoE measurement in high mobility scenario but no consensus was reached yet.
OAM should have the flexibility to collect QoE only in high mobility scenarios and/or in HSDN cells instead of collecting blindly.
Further clarify the high mobility scenario, e.g. for high speed UEs or HSDN cells?
FFS on enhancements are needed to support the requirement in Proposal 4.
In this paper we will provide further analysis and proposals.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 MBS QoE measurement configuration
In the meeting of RAN3#117, 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 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. 
Also according to the discussion in the last meeting of RAN3, most of companies think the QoE configuration is sent to UE only when UE is in RRC_CONNECTED. 
Observation 1: Most of companies think NG-RAN only sends MBS broadcast QoE measurements to RRC_CONNECTED UE.
The remaining issue is whether the NG-RAN can page the RRC_IDLE/INACTIVE UE to trigger the RRC connection due to the arrival of QoE measurement. In the following we will provide our analysis on this issue.
For signalling based QoE measurement, NG-RAN receives the QoE measurement configuration via the UE-associated signalling. 
· If the network wants to configure the QoE measurement for RRC_IDLE UE, CN needs to send paging that UE firstly to trigger its back to RRC connected state and then sends the QoE measurement to NG-RAN. It will have impact on CN and increase Uu signalling overhead. 
· If the network wants to configure the QoE measurement for RRC_INACTIVE UE, NG-RAN needs to send paging to trigger RRC connection after receiving the QoE measurement. NG-RAN does not know the cell that UE is camped. NG-RAN needs to page the UE in the whole RANAC in order to trigger RRC connection. It will increase Uu signalling overhead.  
For management based QoE measurement, NG-RAN receives the QoE measurement configuration from the OAM directly. NG-RAN does not know which UEs are camped on the cells of this NG-RAN, and also does not know whether the UEs support the MBS QoE measurements. Here we should note that NG-RAN may know some idle UEs are receiving broadcast services if these UEs were receiving broadcast before going to idle state.
· If the network wants to configure the QoE measurement for RRC_IDLE UE, NG-RAN needs to send the paging in all the paging resources. In legacy NR design, NG-RAN does not trigger the paging by itself and also RAN2 does not design the paging message for all the UEs. It will have impact on RAN2 and increase Uu signalling overhead. 
· If the network wants to configure the QoE measurement for RRC_INACTIVE UE, NG-RAN needs to send paging to the UE in the whole RANAC in order to trigger RRC connection. It will increase Uu signalling overhead.
Proposal 1: There is no need to trigger the RRC connection establishment using the paging procedure in order to configure the MBS broadcast QoE measurement for the RRC_IDLE/INACTIVE UEs
In R17 QoE, RAN3 introduced the slice scope for the QoE measurement and agreed 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
In R17 MBS, the MBS session ID is used to identify the MBS service. gNB receives the MBS session ID from 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 gNBs. For broadcast service, if a UE is not interested MBS service of one MBS session ID, the network does not need to configure the QoE measurement of this MBS session ID to the UE. Therefore, we think MBS session ID could be used for gNBs 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 are explicitly visible to gNB. Here, we assume that anyway, the MBS session ID 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.
Proposal 2: For QoE measurement for MBS broadcast service, include the MBS session ID in the QoE measurement configuration container and QoE measurement reporting container; MBS session ID should also be explicitly indicated to gNB.
The next issue is whether the CN or OAM needs to send the MBS service area to gNB as an explicit IE.  In R17 QoE, gNB can decide whether to send the QoE measurement to RRC_CONNECTED UE based on the area scope in the QoE measurement. But for the MBS broadcast QoE measurement in RRC_IDLE/INACTIVE, gNB does not know where RRC_IDLE/INACTIVE UE is, and the current serving cell is not the cell where the UE started the MBS broadcast services. The gNB cannot use the MBS service area to decide whether to send the MBS broadcast QoE measurement to the RRC_CONNECTED UE. Therefore we think the MBS service area is not needed in NGAP. In R17 QoE, the OAM can configure the LocationFilter in the QoE configuration container. The LocationFilter includes the cell list or geographic area. The MBS service area information includes the cell list and TAI lists. It seems OAM can use the locationFilter to indicate the area scope of the cells in MBS serviced area information.
Proposal 3: For QoE measurement for MBS broadcast service, not need to introduce MBS service area in NGAP and QoE configuration container.
2.2 MBS QoE measurement reporting
In the last meeting, RAN3 had decided it is RAN2 to decide whether UE can only report the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons.
In the following, we will discuss some parameters of reporting.
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 is handed over 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.
For the MBS broadcast QoE measurement, 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. 
RAN3 discussed this issue and did not have conclusion.
RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. FFS on whether CN-based solution or UE-based solution.
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 option 1, the AMF needs to store the QoE measurement information for each UE with MBS QoE measurement. It have impact on SA2 and also RAN3 need to consider the case of AMF changes. It is the same to the issue of R17 MDT overwriting. RAN3 has spent much time to discuss the CN-based solution for the MDT overwriting. In the end, RAN3 thinks the CN-based solution is complex and decides to use the UE-based solution. According to the email discussion, some companies think the new gNB needs to retrieve the QoE configuration configured by old gNB. We do not understand why the new gNB needs the previous QoE configuration. In our understanding, the new gNB only needs to know some information of previous QoE measurement, e.g. the MCE IP address of each QoE measurement and QoE reference. For the signalling based QoE measurement, the UE has known the area scope and the UE can decide when to start and whether to continue the QoE measurement. For the management based QoE measurement, the new gNB can know whether the UE has been configured the QoE measurement received by the new gNB from OAM based on the QoE reference reported by the UE. Therefore we think the new gNB does not need to know the QoE measurement configuration containers that have been configured to the UE and the AMF does not need to store the QoE configuration.
The option 2 is simple, we could just reuse the same mechanism as specified for logged MDT, i.e. OAM configures the mapping between MCE ID and MCE IP address to all the RAN nodes, MCE ID is also configured to UE as part of configuration info and included in the report message, target node will know where to forward the received report, and retrieval procedure is not needed.  
In the last meeting, some companies has the following concerns on the option 2:
· Some companies have concern on the overload of including the QoE reference in each QoE reporting. In our understanding, RAN3 or RAN2 can use some solution to reduce this overload. For example, the UE only need to send the QoE reference of each measurement in the first reporting in each connection. After that the UE only need to send the application layer measurement ID.
· Some companies have concern on the security on sending the MCE ID. We would like to highlight that sending a “MCE ID” does not have the security issue. It is designed as same as the TCE ID in logged MDT.
Proposal 4: [bookmark: _GoBack]Use the UE-based solution to handle the QoE reports sent at new gNB when UE was in RRC_IDLE.
Proposal 5: Include the QoE reference and MCE ID in the MBS broadcast QoE configuration and reporting as explicit IEs in Uu. 
In R17, gNB sends the QoE reference together with the QoE reporting container to MCE. In legacy QoE reporting container, the UE can include the QoE reference in the reporting container if the QoE reference is included in the configuration container. Therefore the QoE reference in the reporting container depends on the QoE configuration container. In our understanding, the MCE needs to know which QoE measurement object the measurement result is responding to. We suggest gNB sends the QoE reference together with the QoE reporting container to MCE.
Proposal 6: gNB adds QoE reference as an explicit IE in QoE report to MCE
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.
	[bookmark: _Toc100782297]21.5	Alignment of MDT and QoE Measurements
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.
Proposal 7: 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.
Proposal 8: 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.
Proposal 9: 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.
Proposal 10: 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.
Proposal 11: 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
2.4 QoE measurement in high mobility scenario
According to the discussion in the previous meetings, there are two cases:
Case 1: UE is in high mobility state 
Case 2: UE is served by a HSDN cell
As to the enhancements from companies, there are two solutions.
Solution 1: Introduce new IE to indicate the QoE measurement for high mobility scenarios 
Solution 2: extend the area scope of NR QoE
In the last meeting, RAN3 has the following agreement.
OAM should have the flexibility to collect QoE only in high mobility scenarios and/or in HSDN cells instead of collecting blindly.
For case 1, the new IE in solution 1 can be High Velocity indicator, high mobility flag. NG-RAN or UE starts the QoE measurement when UE is in high mobility state. This solution 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 case 2, the new IE in solution 1 can be HSDN indicator. NG-RAN or UE starts the QoE measurement when UE is served by the HSDN cells. In this case, the assumption is that the NG-RAN or UE know which cells are HSDN cells. In our understanding, the HSDN cells are configured by the OAM. Therefore the OAM knows which cells are HSDN cells. Therefore, in order to collect the QoE results only in these HSDN cells, 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. During the mobility case, UEs can continue the QoE measurement according to the design in R17. 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.
In the last meetings, 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. Therefore some companies propose the solution 2.  In our understanding, the operators can configure the area scope in the configuration container. According to the design in the following table (see below Table 34 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. Therefore we think solution 2 is also not needed.
[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 @


Proposal 12: The current mechanism can address the QoE measurement in high mobility scenario, no more enhancements are needed.
We also draft the stage 2 TP to 38.300 reflecting the proposals above, see [2].
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: Most of companies think NG-RAN only sends MBS broadcast QoE measurements to RRC_CONNECTED UE.
Proposal 1: There is no need to trigger the RRC connection establishment using the paging procedure in order to configure the MBS broadcast QoE measurement for the RRC_IDLE/INACTIVE UEs
Proposal 2: For QoE measurement for MBS broadcast service, include the MBS session ID in the QoE measurement configuration container and QoE measurement reporting container; MBS session ID should also be explicitly indicated to gNB.
Proposal 3: For QoE measurement for MBS broadcast service, not need to introduce MBS service area in NGAP and QoE configuration container.
Proposal 4: Use the UE-based solution to handle the QoE reports sent at new gNB when UE was in RRC_IDLE.
Proposal 5: Include the QoE reference and MCE ID in the MBS broadcast QoE configuration and reporting as explicit IEs in Uu. 
Proposal 6: gNB adds QoE reference as an explicit IE in QoE report to MCE
Proposal 7: 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.
Proposal 8: The request of QoE measurement for MBS service from CN/OAM includes the alignment requirement.
Proposal 9: The MCE/TCE performs the correlation of the logged MDT results and the QoE measurement results for MBS service collected at the same UE.
Proposal 10: UE includes the time stamp information in the QoE measurement reports for MBS service.
Proposal 11: 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.
Proposal 12: The current mechanism can address the QoE measurement in high mobility scenario, no more enhancements are needed.
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