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[bookmark: references][bookmark: _Toc42758761][bookmark: _Toc42759168][bookmark: _Toc113874266]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[bookmark: definitions][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.404: "Telecommunication management;Quality of Experience (QoE) measurement collection; Concepts, use cases and requirements". 
[3]	3GPP TS 28.308: "Management of Quality of Experience (QoE) measurement collection Integration Reference Point (IRP); Information Service (IS)".
[4]	3GPP TS 25.331: "Radio Resource Control (RRC) protocol specification".
[5]	3GPP TS 27.007: "AT command set for User Equipment (UE)".
[6]	3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)". 
[7]	3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction". 
[8]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification".
[9]	3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[10]	3GPP TS 25.413: "UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling".
[11]	3GPP TS 38.331: " NR; Radio Resource Control (RRC); Protocol specification".
[12]	3GPP TS 38.413: " NG-RAN; NG Application Protocol (NGAP)".
[13]	3GPP TS 26.118: "Virtual Reality (VR) profiles for streaming applications".
[14]	3GPP TS 38.331: " NR; Radio Resource Control (RRC); Protocol specification".
[14]	3GPP TS 28.622: “Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)”
[bookmark: _Toc42758762][bookmark: _Toc42759169][bookmark: _Toc113874267]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc113874306]<<< unchanged sections skipped >>>
4.5	Management based activation in NR
[bookmark: _Toc113874307]4.5.1	Activation of measurement collection job and reporting of collected information in NR
The parameters for the network request session are sent from the management system to the gNBs that host the cells that are included in the collection job request in the activateAreaQMCJob operation [3]. The gNB starts a network request session, with the Network request session id [3] given in activateAreaQMCJob operation [3]. For the duration of the network request session, the gNB(s) checks for connections where the UE has the QoE-MeasReport capability [11] for collection of the Service type in the activateAreaQMCJob. The UE capability is sent from the UE to gNB via the core network in message UE CAPABILITY INFO INDICATION [12]. 
When a session is found that has a UE with the wanted UE capability, the gNB starts a UE request session and sends a RRCReconfiguration [11] to the UE.
The AT command +CAPPLEVMC [5] activates provisioning of measurement reporting from the lower layers to the application within the UE by an unsolicited result code +CAPPLEVMC. When information about a measurement report is received in the UE from the network, the unsolicited result code +CAPPLEVMC contains the relevant parameters (service_type, start_stop-indication and config-file & config-file length if applicable) that are provided from the lower layers in the UE to the application.
Management Based Activation enables collection of application layer measurements from the UEs in the specified area for specified end user service type.
The parameters for the network request session are sent from the MnS Consumer via the management system to the gNBs that host the cells that are included in the QoE Measurement Collection job request in the Create MOI QMC operation [14]. A QMC Job is activated by creating a QMCJob object instance in the MnS producer. 
Figure 4.5.1-1 and the text below describe the activation of QoE measurement collection.
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Figure 4.5.1-1: QMC activation example for Management Based Activation and Reporting in NR

1. The NM sends activateAreaQMCJob to DM/EM that controls the impacted gNB(s), and includes the parameters: serviceType, areaScope, SliceScope, qoECollectionEntityAddress, pLMNTarget, qoETarget, qoEReference and QMC configuration file.
2.	The DM/EM forwards activateAreaQMCJob to impacted gNB(s), and includes the parameters: serviceType, areaScope, SliceScope, qoECollectionEntityAddress, pLMNTarget, qoETarget, qoEReference and QMC configuration file.
3.	The gNB checks for connections where the UE has the UE capability [12] that match the criteria for serviceType in the activateAreaQMCJob. 
4.	When a connection is found that has the wanted UE capability [12], the gNB starts a UE request session and stores the associated QoECollectionEntityAddress, sends the message RRCReconfiguration to the UE, and includes the following: serviceType, MeasConfigAppLayerId and QMC configuration file.
5.	The access stratum in the UE sends the AT command +CAPPLEVMC to application level and includes the following: serviceType, MeasConfigAppLayerId and QMC configuration file.
6.	When the application in the serviceType starts, the QMC is initiated.
7.	The application layer sends the AT command +CAPPLEVMR MeasConfigAppLayerId to the access stratum.
8.	The UE sends the message MeasConfigAppLayerId to the gNB.
9.	The gNB sends a notification including the recording session indication to the NM.
10.	When the QMC is completed, the recorded information is collected in a QMC report [6], [7], including qoEReference and recordingSessionId. The qoEReference, Client Id [6] and [7] in the reporting container (that represent the UE request session), and recordingSessionId are needed in the QMC collection entity for post processing purposes.
11.	The application layer sends the AT command +CAPPLEVMR including MeasConfigAppLayerId and the QMC report to the access stratum.
12.	The UE sends the message including MeasConfigAppLayerId and the QMC report to the gNB.
13.	The gNB sends the QMC report to the MCE associated to the qoEReference and SliceScope. 

1. A QoE Measurement Collection Job begins when the MnS Consumer sends createMOI request for QMCJob to the MnS Producer serving the impacted gNB(s), and includes the parameters: serviceType, areaScope, qoECollectionEntityAddress, qoEReference, mDTAlignmentInformation, availableRANqoEMetrics and qMCConfigFile. Step 2 and step 3 are asynchronous in time with respect to Step 1; they may occur before or after step 1.
Note: The RAN visible QoE measurements are supported for the DASH streaming and VR services.
2. Application level measurement configuration. The Application in the UE shall send AT command +CAPPLEVMCNR [5] containing the parameter <n> set to 1 to the Access Stratum. This enables the the Access Stratum to present an unsolicited result code to the Application at a later time. Step 2 and step 3 are asynchronous in time with respect to Step 1; they may occur before or after step 1.
3. UE registration procedure. The UE shall register QMC capability with the gNB by setting qoe-Streaming-MeasReport to “supported” in UE-NR-Capability [11]. Step 2 and step 3 are asynchronous in time with respect to Step 1; they may occur before or after step 1.
4. The gNB starts a network request session, with the QoE Reference [3] given in createMOI for QMCJob [3]. For the duration of the network request session, the gNB(s) checks for connections where the UE has qoe-Streaming-MeasReport set to “supported” [11] in step 2.
5. If a UE has the wanted capability, the gNB stores the associated qoECollectionEntityAddress and starts a UE request session by sending RRCReconfiguration to the UE including serviceType, measConfigAppLayerId (set to the value of qoEReference from step 3) and measConfigAppLayerContainer.

NOTE: The IE measConfigAppLayerId indicates the identity of the application layer measurement configuration, see [11].
6. The access stratum in the UE sends an unsolicited response to the Application including app‑meas_service_type, meas_config_app_layer_id and app-meas_config_file. These IEs map directly to the IEs in step 5. The unsolicited response is for the AT command +CAPPLEVMCNR [5] which is sent from Application in step 2.
7. The QMC Job remains inactive until the Application for the specified serviceType initiates service.
8. When the Application begins service, it sends the AT command +CAPPLEVMRNR [5], including meas_config_app_layer_id and qoe_measurement_status to indicate a recording session has started, to the access stratum.
9. The UE sends the message MeasurementReportAppLayer including measConfigAppLayerId and appLayerSessionStatus to the gNB to indicate a recording session has started.
10. While active, the Application collects measurement reports. When the QMC is completed or at the end of period for periodic report, the recorded information is formatted in a QMC report, see [6] for DASH, [7] for MTSI or [13] for VR.
11. When a formatted measurement report is available, the Application sends the AT command +CAPPLEVMRNR [5] including meas_config_app_layer_id, qoe_measurement_status and app-meas_report to the Access Stratum. If the QMC Job has ended, qoe_measurement_status is set to indicate the Job has ended.
12. When the AT command +CAPPLEVMRNR is received from the Application, the Access Stratum sends the message MeasurementReportAppLayer including measConfigAppLayerId, appLayerSessionStatus and measReportAppLayerContainer to the gNB.
13. The gNB sends the QMCRecord to the MCE associated to the qoECollectionEntityAddress. The report contains the QoE Reference from step 3 and measReportAppLayerContainer from step 12.

[bookmark: _Toc113874308]4.5.3	Deactivation of measurement collection job in NR
[bookmark: _Toc113874309]4.5.3.1	Forced deactivation
When the operator technician or the management application wants to deactivate a measurement collection job, the management system sends the deactivateQMCJob operation [3] to the gNB. The gNB sets the network request session to ended, but does not delete the UE request session id and the Collection Entity Address parameters [3], as the UE still may send reports which shall be send sent to the collection centre. For UE request sessions which have reported that a recording session is started, the gNB sends the RRCReconfiguration message [11] to relevant UEs. The RRCReconfiguration message is including measConfigAppLayerId set to discard application layer measurement report information in otherConfig [11]. The Access stratum Stratum sends +CAPPLEVMC AT command [5] to the application with the discard request. The application stops the recording session and stops recording of the requested information. The UE request sessionQoE Reference id Id and the QoE Collection Entity Address parameters [3] in the gNB are deleted when the UE request session is ended.
[bookmark: _Toc113874310]4.5.3.2	Deactivation of recording session
[bookmark: _Hlk86225394]The recording session continues to be active until the session for the application Application is ended. 
[bookmark: _Toc113874311]4.5.4	Temporary stop and restart of QoE information reporting during RAN overload in NR
In case of overload in RAN, the gNB may temporarily stop the reporting from the UE by sending the RRCReconfiguration message [11] to relevant UEs. The RRCReconfiguration message [11] includes pauseReporting set to TRUE in appLayerMeasConfig to temporarily stop application layer measurement reporting. The access stratum continues recording further information until the data storage capacity for the reporting is fully used or the UE request session ends. Then the recorded data is kept until it is reported to the gNB or when the UE request session is ended. 
When the overload situation in RAN is ended the gNB restart the reporting from the UE by sending the RRCReconfiguration message [11] to relevant UEs. The RRCReconfiguration message is including pauseReporting set to FALSE in appLayerMeasConfig  to restart application layer measurement reporting. 
The UE application level is not directly affected by the RAN overload. 
[bookmark: _Toc113874312]4.6	Signalling based activation in NR
[bookmark: _Toc113874313]4.6.1	Activation of measurement collection for a UE in NR
[bookmark: _Toc113874314]4.6.1.0	General
Activation of measurement collection for a UE can be done after UE is registered or before UE Registration procedure. 
[bookmark: _Toc113874315]4.6.1.1	Activation of QoE measurement task after completion of UE registration procedure
Figure 4.6.1.1-1 and the text below describe the activation of QoE measurement collection after completion of UE registration procedure.
[image: ]
Figure 4.6.1.1-1: QMC activation and reporting in NR after UE is registered

[bookmark: _Hlk103155539]1. The MnS Consumer sends createMOI request for QMCJob to UDM that controls the impacted gNB(s), and includes the parameters: serviceType, sliceScope, qoECollectionEntityAddress, qoETarget, qoEReference and qMCConfigFile.
2. The UDM inserts subscriber related data and forwards it to the AMF.
3. The AMF forwards the configuration parameters serviceType, sliceSupportListQMC, measCollEntityIPAddress, qoEReference and containerForAppLayerMeasConfig in message UE Context Modification Request to the impacted gNB.
4. The gNB checks if the UE capability matches the criteria for serviceType in the QoE measurement configuration information. 
5. If the UE has the wanted UE capability, the gNB starts a UE request session and stores the associated qoECollectionEntityAddress, sends the message RRCReconfiguration to the UE including serviceType, measConfigAppLayerId and measConfigAppLayerContainer. 
NOTE: The IE measConfigAppLayerId indicates the identity of the application layer measurement configuration, see [1411].
6. The access stratum in the UE sends an unsolicited response to the application level including app-meas_service_type, meas_config_app_layer_id and app-meas_config_file. The unsolicited response is for the AT command +CAPPLEVMCNR which is sent from UE Application Level to UE Access Stratum during Registration procedure.
7. When the application for the specified serviceType starts, the QMC is initiated. To specify the session which is started, the application generates a recordingSessionId.
[bookmark: _Hlk94866697]8. The application layer sends the AT command +CAPPLEVMRNR [7] including meas_config_app_layer_id and qoe_measurement_status that indicates that a session is started to the access stratum.
9. The UE sends the message MeasurementReportAppLayer including measConfigAppLayerId and appLayerSessionStatus to the gNB.
10. When the QMC is completed or at the end of period for periodic report, the recorded information is collected in a QMC report, see [6], [7] or [13]. 
11. The application layer sends the AT command +CAPPLEVMRNR [7] including meas_config_app_layer_id, qoe_measurement_status indicating that session has ended and app-meas_report including recordingSessionId to the access stratum.
[bookmark: _Hlk110587984]12. The UE sends the message MeasurementReportAppLayer including measConfigAppLayerId, appLayerSessionStatus and measReportAppLayerContainer including recordingSessionId to the gNB.
[bookmark: _Hlk110588227]13. The gNB sends the QMC report to the MCE associated to the qoEReference. The report contains the qoEReference and the RAN transparent container including the recordingSessionId and sliceScope, which contains only the S-NSSAI used. Note that the qoEReference is mapped to the measConfigAppLayerId at gNB on the previous step and is included in QMC report.

[bookmark: _Toc113874316]4.6.1.2	Activation of QoE measurement task before UE Registration procedure to the network
<<< unchanged sections skipped >>>
[bookmark: _Toc42758784][bookmark: _Toc42759191][bookmark: _Toc113874319]5	Quality of Experience (QoE) measurement management parameters

[bookmark: _Toc115390255]5.x	jobId (O)
This parameter presents the job identifier of a QMCJob instance. The jobId can be used to associate multiple QMCJob instances.
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