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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document

ETSI
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.

Introduction

The present document is part of a TS-family covering the 3 Generation Partnership Project; Technical Specification
Group Services and System A spects; Telecommunication management, as identified below:

TS28.404: "Quality of Experience (QoE) measurement collection; Concepts, use cases and requirements’;
TS28.405: " Quality of Experience (QoE) measurement collection; Control and configuration”;
TS28.406: "Quality of Experience (QoE) measurement collection; Information definition and transport".

One main motivation of mobile network evolution is to improve the user experience, which is why the evaluation of the
user experience at the UE side isvital to network operators. Thisis especialy true when the operators provide high bit
rate real -time services like streaming services (typically video services), where even intermittent quality degradation is
very annoying. Many of these streaming services are a significant part of the commercial traffic growth rate, therefore
the focusis on the end users' experience.

Quality of Experience (QoE) information collection provides detailed information at session level on a number of UEs.

The capability to log information within a UE, and in particular the QoE of an end user service, initiated by an operator,
provides the operator with QoE information. The collected information cannot be deduced from performance
measurements in the maobile network.

The QoE information is information collected by the end user application in the UE.

The QoE information is collected by the management system for analysis and/or KPI calculations.

ETSI
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1 Scope

The present document addresses the mechanisms used for the function Quality of Experience (QOE) measurement
collection in 3GPP networks . The measurements that are collected are DASH (see TS 26.247 [6]), MTSI (see
TS 26.114[7]) and Virtual Reality (VR) (see TS 26.118 [13]) measurements.

The function includes collecting QoE information from UES frequenting a specified area or an individual UE for a
specified end user service/end user service type. The document describes the activation and deactivation of a network
request session, UE request session and recording session and also the reporting of recorded information, see TS 28.404

[2].

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference 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.

[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 (19)".

[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: "I1P 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 (SIAP)".

[10] 3GPP TS 25.413: "UTRAN lu interface Radio Access Network Application Part (RANAP)
signaling"”.

[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 Redlity (VR) profilesfor streaming applications’.

[14] Void

[15] 3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM)

Integration Reference Point (IRP); Information Service (1S)".
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3 Definitions of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in
the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Network session: A network session is used when an NF requests a UE to perform QoE M easurement Collection for a
specified end user service type. Supported end user service types are defined in clause 5.8.

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

DM Domain Manager
MCE Measurement Collector Entity
NB Node B
QMC QoE Measurement Collection
4 Quality of Experience (QoE) measurement collection

4.1 Management based activation in UTRAN

4.1.1 Activation of measurement collection job and reporting of collected
information in UTRAN

The parameters for the network request session are sent from the management system to the RNCs that host the cells
that are included in the collection job request inthe act i vat eAr eaQVICJob operation, see TS 28.308 [3]. The RNC
starts a network request session, with the Net wor k request session id,seeTS28.308[3] givenin

activat eAr eaQMCIob operation, see TS 28.308 [3]. For the duration of the network request session, the RNC(s)
checks for connections where the UE hasthe UE Appl i cati on Layer Measurenent Capability,

see TS25.413[10]. The UE Applicati on Layer Measurenent Capability issentfromthe UEto RNC
(viathe core network) in message | NI TI AL UE MESSACE [10], see TS 25.413.

When a session isfound that hasa UE withthe UE Appl i cati on Layer Measurenent Capability,the
RNC starts a UE request session by sending a MEASUREMENT CONTRCL message, see TS 25.331 [4] to the UE via
the NB.

The AT command +CAPPLEVMC, see TS 27.007 [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 layersin the UE to the application.
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8.
9.

UE UE

MCE NM Access Stratum Application Level

Figure 4.1.1-1: QMC activation and reporting in UTRAN

. TheNM sendsact i vat eAr eaQVICJob to DM/EM that controls the impacted RNC(s), and includes the

parameters. ser vi ceType, ar eaScope, qOoECol | ecti onEnti t yAddr ess, pLMNTar get
gMCTar get , goERef er ence and QMC configuration file.

The DM/EM forwardsact i vat eAr eaQMCIob to impacted RNC(s), and includes the parameters:
servi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get , gMCTar get ,
goERef er ence and QMC configuration file.

The RNC checks for connections where the UE hasthe UE Appl i cati on Layer Measurenent
Capabi | i ty, see TS25.413[10] that match the criteriafor ser vi ceType intheact i vat eAr eaQMCIob.

When a connection is found that hasthe UE Appl i cati on Layer Measurenent Capability, see
TS 25.413[10], the RNC start a UE request session and stores the associated

QoECol | ecti onEntit yAddr ess, sendsthe message RRCConnect i onReconfi gur ati on tothe UE,
and includes the following: ser vi ceType, qoERef er ence and QMC configuration file.

The access stratum in the UE sendsthe AT command +CAPPLEVMC to application level and includes the
following: ser vi ceType, qoERef er ence and QMC configuration file.

When the application intheser vi ceType starts, the QMC isinitiated.

The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including a recording session
indication that a session has started to the access stratum.

The UE sends the message Measur enent Repor t including the recording session indication to the RNC.

The RNC sends a notification including the recording session indication to the NM.

10. When the QM C is completed, the recorded information is collected in a QM C report, see TS 26.247 [6] for

DASH or TS26.114 [7] for MTSI, including qoERef er ence andr ecor di ngSessi onl d. The

qoERef er ence, Client Id, see TS 26.247 [6] for DASH or TS 26.114 [7] for MTSI, in the reporting contai ner
(that represent the UE reguest session), and r ecor di ngSessi onl d are needed in the QMC collection entity
for post processing purposes.

11. The application layer sends the AT command +CAPPLEVMR, see TS 27.007 [5], including qoERef er ence

and the QM C report to the access stratum.

12. The UE sends the message Measur enrent Repor t including goERef er ence and the QMC report to the

RNC.

13. The RNC sends the QMC report to the MCE associated to the goERef er ence.
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4.1.2 Handling of measurement collection at handover in UTRAN

41.2.1 Handover between cells within an RNC
When handover is made, the measurement area is checked.

- If the mobile isinside the measurement area after the handover, the RNC sends in an indication that the UE is
inside the measurement areain the RRCConnect i onReconfi gur ati on message, see TS 25.331 [4] to the
UE. The UE send the +CAPPLEVMC AT command, see TS 27.007 [5] to the application to inform that
recording shall start if the application becomes active (when the UE moves into the measurement area).

- If the mobile has moved outside the measurement area, there is no indication that the UE isinside the
measurement areain the RRCConnect i onReconfi gur ati on message, see TS 25.331 [4] from the RNC to
the UE. The UE sendsthe +CAPPLEVMC AT command, see TS 27.007 [5] to the application to inform that
recording shall not be started even if the application becomes active.

4122 Handover between RNCs

Thefigure 4.1.2.2-1 and the text below describes the handling at handover between RNCs.

MCE NM Source RNC Target RNC o
Access Stratum Application Level
1. Handover Request
- Qo€ reference
- Areascope
- QoE CE Address
- Recording session Indicption
2. If a recording session has not started,
the target RNC checks if the target cell is
inside the areaScope or not
3. Handover Request Ack
4. RRCReconfiguration 5 +CAPPLEVMC
- QoE reference
6. RRCReconfigurationComplete
7. When the application becomes active,
QMC s initiated if the UE is inside the
areaScope
10. Notification 9. MeasurementReport 8. +CAPPLEVMR
-Recording|session Indication -Recording session Indication -Recording session Indication
11. Measurement collection completed
13. Measurement Report 12. +CAPPLEVMR
14. Report - Qo€ reference - QoE reference
- Qo reference - Report - Report
- Recording session ID - QoE reference - QoE reference
- Recording session ID - Recording session ID

Figure 4.1.2.2-1: Handling of QMC activation in case of handover in UTRAN

1. Source RNC sends the message Handover Request to Target RNC and includes ar eaScope,
gqoECol | ecti onEnti t yAddr ess and arecording session indication indicating whether arecording session
has started.

2. If arecording session has not started, the target RNC checksiif the target cell isinside the ar eaScope or not.

The target RNC sends the message Handover Request Ack to the source RNC.

Ea

The source RNC sends the message RRCReconf i gur at i on to the UE.

ol

The access stratum in the UE sendsthe AT command +CAPPLEVMC, see TS 27.007 [5], to application level.
6. The UE sends the message RRCReconf i gur ati onConpl et e tothe RNC.

7. When the application becomes active, QM C isinitiated if the UE isinside thear eaScope.
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8. The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including a recording session
indication to the access stratum.

9. The UE sends the message M easurementReport including the recording session indication to the RNC.
10. The RNC sends a notification including the recording session indication to the NM.

11. When the QM C is compl eted, the recorded information is collected in a QMC report, see TS 26.247 [6] for
DASH, TS26.114[7] for MTSI including qoERef er ence andr ecor di ngSessi onl d. The
qoERef er ence, Client Id , see TS 26.247 [6] for DASH, TS 26.114 [7] for MTSI in the reporting contai ner
(that represent the UE request session) and r ecor di ngSessi onl d are needed in the QOE collection entity
for post processing purposes.

12. The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including qoERef er ence
and the QM C report to the access stratum.

13. The UE sends the message Measur enmrent Repor t including goERef er ence and the QMC report to the
RNC.

14. The RNC sends the QM C report to the MCE associated to the qoERef er ence.

4.1.3 Deactivation of measurement collection job in UTRAN

4131 Forced deactivation in UTRAN

If the operator technician or the management application wants to deactivate a measurement collection job before the
pre-set time has expired, the management system sendsthe deact i vat eQMCIob operation TS 28.308 [3] to the
RNC. The RNC sets the network reguest session to ended, but does not delete the QoE Reference Id and the QoE
Collection Entity Address parameters, as the UE still may send reports which shall be send to the collection centre. For
UE request sessions which have reported that a recording session is started, the RNC sends the

Measur ement Cont r ol message (as TS 25.331 [4]) with the Deact i vat eJob request to relevant UES. The
Access stratum sends +CAPPLEVMC AT command (as TS 27.007 [5]) to the application with the Deact i vat eJob
request. The application stops the recording session and stops recording of the requested information. The QoE
Reference Id and the QoE Collection Entity Address parametersin the RNC are deleted when the UE request sessionis
ended.

4.1.3.2 Deactivation of recording session in UTRAN

Regardless of whether the pre-set time has elapsed or not, the recording session continues to be active until the session
for the application is ended.

4.2 Management based activation in LTE

4.2.1 Activation of measurement collection job and reporting of collected
information in LTE

The parameters for the network request session are sent from the management system to the eNBs that host the cells
that are included in the collection job request intheact i vat eAr eaQVICJob operation, see TS 28.308 [3]. The eNB
starts a network request session, with the Net wor k r equest sessi on id, see TS28.308 [3], givenin

acti vat eAr eaQMCIob operation, see TS 28.308 [3]. For the duration of the network request session, the eNB(s)
checks for connections where the UE has the QoE- MeasReport capability, see TS 36.331 [8], for collection of
streaming services or the QE- MI'SI - MeasReport capability, see TS 36.331 [8], for collection of MTSI services.
The UE capability is sent from the UE to eNB via the core network in message UE CAPABI LI TY | NFO

| NDI CATI ON, see TS36.413 [9].

When a session is found that has a UE with the wanted UE capability, the eNB starts a UE request session and sends a
RRCConnect i onReconfi gurati on, see TS 36.331[8§], to the UE.
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The AT command +CAPPLEVMC, see TS 27.007 [5], activates provisioning of measurement reporting from the lower
layersto the application within the UE by an unsolicited result code +CAPPLEVMC, see TS 27.007 [5]. When
information about a measurement report is received in the UE from the network, the unsolicited result code
+CAPPLEVMC, see TS 27.007 [5], 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.

8.
9.

UE UE
MCE NM DM/EM eNB Access Stratum  Application Level

Application starts and 0oE
measurement collectson is inatiated

Matification Measurementiencrt +CAPPLEVME
- Recording Session indcation - Recording Session indication

Figure 4.2.1-1: QMC activation and reporting in LTE

TheNM sendsact i vat eAr eaQMVICIob to DM/EM that controls the impacted eNB(s), and includes the
parameters. ser vi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get
goETar get , goERef er ence and QMC configuration file.

The DM/EM forwardsact i vat e Ar eaQMCIob to impacted eNB(s), and includes the parameters.
servi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get , goETar get ,
gqoERef er ence and QMC configuration file.

The eNB checks for connections where the UE has the UE capability, see TS 36.413 [9], that match the criteria
for servi ceType intheact i vat eAr eaQVCJob.

When a connection is found that has the wanted UE capability, see TS 36.413 [9], the eNB starts a UE request
session and stores the associated Q0ECol | ecti onEnt i t yAddr ess, sendsthe message
RRCConnectionReconfiguration to the UE, and includes the following: ser vi ceType, goERef er ence and
QMC configuration file.

. The access stratum in the UE sendsthe AT command +CAPPLEVMC, see TS 27.007 { 5], to application level

and includes the following: ser vi ceType, qoERef er ence and QMC configuration file.
When the application in the serviceType starts, the QM C is initiated.

The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 {5], including a recording session
indication that indicates that a session is started to the access stratum.

The UE sends the message MeasRepor t AppLayer including the recording session indication to the eNB.

The eNB sends a notification including the recording session indication to the NM.

10. When the QM C is completed, the recorded information is collected in a QMC report, see TS 26.247 [6] for

DASH, TS26.114[7] for MTS!, including qoERef er ence and r ecor di ngSessi onl d. The

gqoERef er ence, Client Id, see TS 26.247 [6] for DASH, TS 26.114 [7] for MTSI, in the reporting container
(that represent the UE request session), and r ecor di ngSessi onl d are needed in the QMC collection entity
for post processing purposes.

11. The application layer sends the AT command +CAPPLEVMR, see TS 27.007 {5], including goERef er ence

and the QM C report to the access stratum.
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12. The UE sends the message MeasRepor t AppLayer including goERef er ence and the QMC report to the
eNB.

13. The eNB sends the QM C report to the MCE associated to the qoERef er ence.

4.2.2 Handling of measurement collection at handover in LTE

4.2.2.1 Handover between cells within an eNB
When handover is made and no Recor di ng sessi on i d isprovided, the measurement areais checked.

- If the mobile isinside the measurement area after the handover, the eNB sends in an indication that the UE is
inside the measurement areain the RRCConnect i onReconf i gur at i on message, see TS 36.331 [8], to the
UE. The UE send the +CAPPLEVMC AT command, see TS 27.007 [5], to the application to inform that
recording shall start if the application becomes active (when the UE moves into the measurement area).

- If the mobile has moved outside the measurement area, there is no indication that the UE isinside the
measurement area in the RRCConnect i onReconf i gur at i on message, see TS 36.331 [8], from the eNB to
the UE. The UE sendsthe +CAPPLEVMC AT command, see TS 27.007 [5], to the application to inform that
recording shall not be started even if the application becomes active.

4222 Handover between eNBs

Thefigure 4.2.2.2-1 and the text below describe the handling at handover between eNBs.

MCE NM Source eNB Target eNB icati
Access Stratum Application Level
1. Handover Request
- QoE reference
- Areascope
- QOE CE Address
2. The target eNB checks if the
target cell is inside the areaScope
or not.
3. Handover Request Acknowledge
4. RRCConnectionReconfiguration 5. +CAPPLEVMR
- QoE reference
6. RRCReconfigurationCome
7. When the application becomes active,
QMC is initiated if the UE is inside the
areaScope
10. Notification 9. MeasReportAppLayer 8. +CAPPLEVMR
- Recording sgssion Indication - Recording session Indication - Recording session Indication
11. Measurement collection completed
13. MeasReportApplLaver. 12. +CAPPLEVMR
14. Report - Qo reference - QoE reference
- QoE reference - Report - Report
- Recording session ID - QoE reference - Qo reference
- Recording session ID - Recording session ID

Figure 4.2.2.2-1: Handling of QMC activation in case of handover in LTE

1. Source eNB sends the message Handover Request to Target eNB and includes ar eaScope and
qoECol | ecti onEnti t yAddr ess.

2. Thetarget eNB checksif the target cell isinside the ar eaScope or not.
3. Thetarget eNB sends the message Handover Request Acknow edge to the source eNB.
4. The source eNB sends the message RRCConnect i onReconfi gur ati on to the UE.

5. The access stratum in the UE sendsthe AT command +CAPPLEVMC, see TS 27.007 [5], to application level.
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6. The UE sends the message RRCConnect i onReconf i gur ati onConpl et e to theeNB.
7. When the application becomes active, QM C isinitiated if the UE isinside thear eaScope.

8. The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including a recording session
indication indicating that a session has started to the access stratum.

9. The UE sends the message MeasRepor t AppLayer including the recording session indication to the eNB.
10. The eNB sends a notification including the recording session indication to the NM.

11. When the QM C is compl eted, the recorded information is collected in a QMC report, see TS 26.247 [6] for
DASH, TS 26.114 [7] for MTSI, including goERef er ence andr ecor di ngSessi onl d. The
goERef er ence, Client Id, see TS 26.247 [6] for DASH, TS 26.114 [7] for MTSI, in the reporting contai ner
(that represent the UE request session) and r ecor di ngSessi onl d are needed in the QoE collection entity
for post processing purposes.

12. The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including qoERef er ence
and the QM C report to the access stratum.

13. The UE sends the message MeasRepor t AppLayer including qoERef er ence and the QMC report to the
eNB.

14. The eNB sends the QM C report to the M CE associated to the qoERef er ence.

4.2.3 Deactivation of measurement collection job in LTE

423.1 Forced deactivation

When the operator technician or the management application wants to deactivate a measurement collection job, the
management system sendsthe deact i vat eQMCIob operation TS 28.308 [3] to the eNB. The eNB sets the network
request session to ended, but does not delete the QoE Reference Id and the QoE Collection Entity Address parameters,
as the UE still may send reports which shall be send to the collection centre. For UE request sessions which have
reported that arecording session is started, the eNB sends the RRCConnect i onReconf i gur ati on message (as
TS 36.331[8]) to relevant UEs. The RRCConnect i onReconf i gur ati on messageisincluding
measConfigAppLayer set to discard application layer measurement report information in otherConfig (as TS 36.331
[8]). The Access stratum sends +CAPPLEVMC AT command (as TS 27.007 [5]) to the application with the discard
request. The application stops the recording session and stops recording of the requested information. The QoE
Reference Id and the QoE Collection Entity Address parametersin the eNB are deleted when the UE request session is
ended.

4.2.3.2 Deactivation of recording session

Regardless of whether the pre-set time has elapsed or not, the recording session continues to be active until the session
for the application is ended.

424 Void

4.3 Signalling based activation in UTRAN

4.3.1 Activation of measurement collection job in UTRAN

In Signalling based activation, the QOE measurement collection is sent to the UE from the OAM via CN. The messages
from EMS propagated to HSS, MSE Server/SGSN and RNC. QoE measurement collection activation request is
propagated to UE.

When HSS activates the QOE measurement collection for ajob, the MSC Server/SGSN can send the QoE measurement
collection to the UE through RNC, the following configuration parameters shall be included in the message:

ETSI



3GPP TS 28.405 version 19.4.0 Release 19 15 ETSI TS 128 405 V19.4.0 (2025-10)

servi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get , qoETar get ,
goERef er ence and QMC configuration file.

MSCServer UE UE
MCE  NM DM/EM HSS /SGSN RNC Access Stratum Application Level
L activateAreaQMClob 2, activateAreaQMClob
e T | 3.Insert
" MVONTIPE spiiait Subscriber Data
- QoE CE Address - (Qok CE Address
- PLMN target - PLMN target - Service Type
- QMC Target - QMC Target - Areascope
- Individual UE id - Individual UE id - OoE CEAddress || 4 start finding
- QoE reference - Qo reference - PLMN target the UE (s}
- @MC Config. file - QMC Config. file - QMC Target
- QoE reference
«  NMC Canfie fils
J | measurement collection is initiated |
12. Notification 11. MeasurementReport 10. +CAPPLEVMR
- Recording session Indication - Recording session Indication | - Recording session Indication
| 13. Measurement collection completed |
15. Measurement Report 14. +CAPPLEVMR
16. Report
- QoE reference - QoE reference
- | QoE reference - Report - Report
- | UE Request Session ID - QoE reference - QoE reference
- |Recording session 1D - UE Request Session ID - UE Request Session |
- Recording session ID - Recording session 1D

1)

2)

3)

4)

5)

6)

7)

8)

TheNM sendsact i vat eAr eaQVICJob to DM/EM that controls the impacted RNC(s), and includes the
parameters. ser vi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get
gMCTar get, I ndi vi dual UE | d, qoERef er ence and QMC configuration file.

The DM/EM sendsact i vat eAr eaQVICJob to HSS that controls the impacted RNC(s), and includes the
parameters. ser vi ceType, ar eaScope, qOoECol | ecti onEnti t yAddr ess, pLMNTar get
goETar get, | ndi vi dual UE | d, qoERef er ence and QMC configuration file.

The HSS sends an Insert Subscriber Data to the MSC Server/SGSN that is registered in the HSS in a previous
Update Location Request message.

The MSC Server/SGSN starts finding the UE and check if that the UE capability matches the criteria for
ServiceTypeinact i vat eAr eaQVCIob

The MSC Server/SGSN sends message CN | NVOKE TRACE to the RNC and includes the parameters:
servi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get ,
goETar get , qoERef er ence and QMC configuration file.

The RNC checks for connections where the UE hasthe UE Appl i cati on Layer Measurenent
Capabi | i ty that match the criteriafor ser vi ceType intheact i vat eAr eaQVICJob.

The RNC start a UE request session and stores the associated QoECol | ecti onEnt i t yAddr ess, sendsthe
message RRCConnect i onReconfi gur ati on to the UE, and includes the following: ser vi ceType,
goERef er ence and QMC configuration file.

The access stratum in the UE sendsthe AT command +CAPPLEVMC, see TS 27.007 [5], to application level
and includes the following: ser vi ceType, qoERef er ence and QMC configuration file.

9) When the applicationinthe ser vi ceType starts, the QMC isinitiated.

10) The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including a recording session

indication that a session has started to the access stratum.

11) The UE sends the message Measur errent Repor t including the recording session indication to the RNC.
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12) The RNC sends a notification including the recording session indication to the NM.

13)When the QM C is compl eted, the recorded information is collected in a QMC report, including
qoERef er ence andr ecor di ngSessi onl d. TheqoERef er ence, Client Id, in the reporting contai ner
(that represent the UE reguest session), and r ecor di ngSessi onl d are needed in the QMC collection entity
for post processing purposes.

14) The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including qoERef er ence
and the QM C report to the access stratum.

15) The UE sends the message Measur enmrent Repor t including goERef er ence and the QMC report to the
RNC.

16) The RNC sendsthe QMC report to the M CE associated to the qoERef er ence.

4.3.2 Handling of measurement collection at handover in UTRAN

Seeclause 4.1.2.
4.3.3 Deactivation of measurement collection job in UTRAN

4331 Pre-set time has elapsed in UTRAN

When the pre-set time is elapsed, the HSS or SGSN and the RNC sets the network request session to ended, but do not

delete the QoE Reference Id and the QoE Collection Entity Address parameters, due to that reports still can come from
the UE that has to be transferred to the collection centre. The QoE Reference Id and the QoE Collection Entity Address
parameters are deleted when the session is ended.

4.3.3.2 Forced deactivation in UTRAN

If the operator technician or the management application wants to deactivate a measurement collection job, the
management system sendsthe deact i vat e QoEJob operation TS 28.308 [3] to the HSS or SGSN, that propagate it
to the RNC. The RNC sets the network request session to ended, but does not del ete the QoE Reference Id and the QoE
Collection Entity Address parameters, as the UE still may send reports which shall be send to the collection centre. For
UE request sessions which have reported that a recording session is started, the RNC sends the

Measur enment Cont r ol message (as TS 25.331 [4]) with the Deact i vat eJob request to relevant UES. The
Access stratum sends +CAPPLEVMC AT command (as TS 27.007 [5]) to the application with the Deact i vat eJob
request. The application stops the recording session and stops recording of the requested information. The QoE
Reference Id and the QoE Collection Entity Address parametersin the RNC are deleted when the UE request sessionis
ended.

4.3.3.3 Deactivation of recording session in UTRAN
Seeclause 4.1.3.3.

4.4 Signalling based activation in LTE

4472 Activation of measurement collection for a UE in LTE

4420 General

Activation of measurement collection for a UE can be done before UE attachment or after UE is attached.
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4.4.2.1 Activation of QOE measurement task before UE attaches to the network

When HSS activates the QoE measurement collection for ajob, to the MME the following configuration parameters
shall beincluded in the message: ser vi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess,
pLMNTar get , qoETar get , goERef er ence and QMC configuration file.

At UE attachment the configuration parameters for the QoE measurement collection for ajob is propagated to the UE.
The MME receives and stores QoE measurement collection job as part of Update Location Answer (or Insert Subscriber

Information). Then the same procedure for activation of measurement collection job is applied as after UE is attached,
described in see 4.4.2.2.

UE UE
MCE EMS HSS MME eNodeB Access Stratum  Application Level
actanefresQMGIob Attach Reguest
- Service type Amach Request
- Qof CE Address
: ;;';ﬂ;::t Update Location Reguest
- Individual UE id - "
- Gof reference Update Location Answer
- QMC Config. file
- Ty
. :::‘;0:2 acthvareAreaOMClob
- Qof CE Address
- PLMN target - Senvice Type UE capability match the criteria for
- QoE Target = Areascope ik
- Qo reference - QeECEAdress S oMaioh
- QMC Config. file - PLMN target activateAreaOMCiob.
= Qof Target
= Qof reference RRCConnectionReconfiguration +CAPPLEVIMC
- GMC Config. file —
- Service Type - Service Type
- OoE reference - QoE reference
- QMC Config. file - QMC Config. file
Application starts and Qof
measurement collection Is initiated
MeasurementReport +CAPPLEVMR
Notification = Recording Session Indication - Recording Session Indication
Measurement collection completed
MeasurementReport +CAPPLEVMR
Report - Qo reference = QoE reference
- QoE reference “ Repont * Report
- Recording session ID - Ok reference - Gokreierence
= Recording session I0' = Recording session 1D
4.42.2 Activation of QOE measurement task after UE attachement to the network

The QoE measurement collection is sent to the UE from the OAM via CN. The messages from EM S propagated to
HSS, MME and eNodeB are the same as previous section. QoE measurement collection activation request is propagated
to UE finally.

When MME can send the QoE measurement collection to the UE through eNodeB, the following configuration
parameters shall be included in the message: ser vi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess,
pLMNTar get , qoETar get , goERef er ence and QMC configuration file. QoE measurement collection activation
request is propagated to UE.
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UE

UE access to network by attach procedure

Insert subscriber data

activateAreaQMClob

- Service type

- QoE CE Address
- PLMN target

- QoF Target

- Individual UE id
- QoE reference

- QMC Config. file

Notification

- Service Type

- Areascope

- Qo€ CE Address
- PLMN target

- Qof Target

- Qo€ reference

- QMC Config. file

- Service Type
- Areascope
- QoE CE Address

- PLMN target
- QoE Target

- Qo€ reference
- QMC Config. file

UE capability match the criteria for
serviceType in the
activateAreaQMClob.

RRCConnectionReconfiguration

UE

Access Stratum  Application Level

+CAPPLEVMC

- Service Type
- QoE reference
- QMC Config. file

MeasurementReport

- Service Type
- QoE reference
- QMC Config. file

Application starts and Qo

measurement collection is inmiated

|

+CAPPLEVMR

- Recording Session Indication

Report

- Streaming Indication

MeasurementReport

- Recording Session Indication|

| Measurement collection completed

+CAPPLEVMR

= QoE reference

- QoE reference
- Recording session ID

- Report
= QoE reference
- Recording session ID

- QoE reference
- Report
= Qo reference
- Recording session ID

1) TheEMSsendsact i vat eAr eaQMVICIob to HSS that controls the impacted eNB(s), and includes the
parameters: ser vi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get ,
gqoETar get , qoERef er ence and QMC configuration file.

2) The HSSinserts subscriber related data and forwards it to the MME.

3) The MME forwardsact i vat eAr eaQMCJob to impacted eNB(s), and includes the parameters:
servi ceType, ar eaScope, qoECol | ecti onEnti t yAddr ess, pLMNTar get , goETar get
goERef er ence and QMC configuration file.

4) The eNB checksif the UE capability that matches the criteriafor ser vi ceType inthe
acti vat eAr eaQMVCJob.

5) If the UE has the wanted UE capability, the eNB starts a UE request session and stores the associated
QOECol | ecti onEnt i t yAddr ess, sends the message RRCConnectionReconfiguration to the UE, and
includes the following: ser vi ceType, qoERef er ence and QMC configuration file.

6) The access stratum in the UE sends the AT command +CAPPLEVMC, see TS 27.007 [5], to application level
and includes the following: ser vi ceType, qoERef er ence and QMC configuration file.

7) When the application in the serviceType starts, the QM C isinitiated.

8) The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including a recording session
indication that indicates that a session is started to the access stratum.

9) The UE sendsthe message MeasRepor t AppLayer including the recording session indication to the eNB.
10) The eNB sends a notification including the recording session indication to the NM.

11) When the QM C is completed, the recorded information is collected in a QMC report, see TS 26.247 [6] for
DASH, TS26.114[7] for MTSI, including goERef er ence and r ecor di ngSessi onl d. The
goERef er ence, Client Id, see TS 26.247 [6] for DASH, TS 26.114 [7] for MTSI, in the reporting contai ner
(that represent the UE request session), and r ecor di ngSessi onl d are needed in the QMC collection entity
for post processing purposes.

12) The application layer sendsthe AT command +CAPPLEVMR, see TS 27.007 [5], including qoERef er ence
and the QM C report to the access stratum.
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13) The UE sendsthe message MeasReport AppLayer including qoERef er ence and the QMC report to
the eNB.

14)  The eNB sendsthe QMC report to the MCE associated to the qoERef er ence.

4.4.3 Handling of measurement collection at handover in LTE

Seeclause 4.2.2.
444 Deactivation of measurement collection for a UE in LTE

4441 Pre-set time has elapsed in LTE

When the pre-set timeis elapsed, the MME and the eNB sets the network request session to ended, but do not delete the
QoE Reference Id and the QoE Collection Entity Address parameters, due to that reports still can come from the UE
that has to be transferred to the collection centre. The QoE Reference Id and the QoE Collection Entity Address
parameters are deleted when the session is ended.

44472 Forced deactivation in LTE

When the operator technician or the management application wants to deactivate a measurement collection job, the
management system sendsthe deact i vat e QICIob operation TS 28.308 [3] to the MME that propagates to the eNB.
The eNB sets the network request session to ended, but does not delete the QoE Reference |d and the QoE Collection
Entity Address parameters, as the UE still may send reports which shall be send to the collection centre. For UE request
sessions which have reported that a recording session is started, the eNB sends the

RRCConnect i onReconfi gurati on message (as TS 36.331 [8]) to relevant UEs. The

RRCConnect i onReconf i gur at i on messageisincluding measConfigAppLayer set to discard application layer
measurement report information in otherConfig (as TS 36.331 [8]). The Access stratum sends +CAPPLEVMC AT
command (as TS 27.007 [5]) to the application with the discard request. The application stops the recording session and
stops recording of the requested information. The QoE Reference Id and the QoE Collection Entity Address parameters
in the eNB are deleted when the UE request session is ended.

4443 Deactivation of recording session in LTE
Seeclause 4.2.3.2.

4.5 Management based activation in NR

45.1 Activation of measurement collection job and reporting of collected
information in NR

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
gNBsthat host the cells that are included in the QoE Measurement Collection job request in the Create MOl QMC
operation, see TS 28.622 [15]. A QMC Job is activated by creating a QM CJob object instance in the MnS producer.

Figure 4.5.1-1 and the text bel ow describe the activation of QOE measurement collection.
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‘ MCE | ‘ MRS Consumer | ghB | UE Access Stratum UE Application Level ‘

1. Create MOI (QMCJob)

-serviceType

- areaScope

- qoECollectionEntityAddress

- gqoEReference

- mDTAlignmentinformation

- availableRANgoEMetrics

- gMCConfigFile

- mBSCommunicationServiceType.

_ 2. AT command +CAPPLEVMCNR

UE registration procedure /
| _ 3. UE capacity infoermation

-

4. UE capacity match the criteria for serviceType |

| 5. RRCReconfiguration !
| - serviceType |
- measConfigAppLayerld !
- measConfigAppLayerContainer |
- ran-\isibleParameters !
- availableRANgoEMetrics |

d

Y

6. Response+CAPPLEVMCHNR
- meas_config_app_layer_id
- app_meas_config_file

| - app_meas_service_type

L]
Z0

UE may go to idle and come back to active at any time

7. Application starts and QoE measurement
collectoin is initiated

|

| B.+CAPPLEVMRNR

- meas_config_app_layer_id
- goe_measurement_status
|

=
9, MeasurementReportAppLayer
- meansConfighppLayerlD
- applayerSessionStatus
- goECollectionEntityldentity

-
-

[loop] as long as application runs __/

10. Application makes QoE measurement

11. +CAPPLEVMRMNR
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- goe_measurement_status
_ - @pp_meas_report
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-
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Figure 4.5.1-1: QMC activation example for Management Based Activation and Reporting in NR

1) A QoE Measurement Collection Job begins when the MnS Consumer sends createM Ol request for QM CJob to
the MnS Producer serving the impacted gNB(s), and includes the parameters: ser vi ceType, ar eaScope,
goECol | ecti onEnt it yAddr ess, qoERef er ence, nDTAl i gnnent | nf or mat i on,
avai | abl eRANgqoEMet ri cs and gMCConf i gFi | e, and nBSCormuni cat i onSer vi ceType. 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,see TS 27.007 [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 QM C capability with the gNB by setting goe-Streaming-
MeasReport to “supported” in UE-NR-Capability, see TS 38.331 [11]. Step 2 and step 3 are asynchronousin
time with respect to Step 1; they may occur before or after step 1.

ETSI



3GPP TS 28.405 version 19.4.0 Release 19 21 ETSI TS 128 405 V19.4.0 (2025-10)

4) The gNB starts a network request session, with the QE Ref er ence, see TS 28.622 [15], given in createM Ol
for QM CJab, see TS 28.622 [15]. For the duration of the network request session, the gNB(s) checks for
connections where the UE has qoe-Streaming-M easReport set to “supported”, see TS 38.331 [11], in step 2.

5) If aUE hasthe wanted capability, the gNB stores the associated qoECol | ecti onEnt i t yAddr ess and
starts a UE request session by sending RRCReconf i gur ati on tothe UE includingser vi ceType,
nmeasConf i gAppLayer | d (corresponding to the value of goERef er ence from step 4),
measConf i gAppLayer Cont ai ner,ran- Vi si bl ePar anet er s andavai | abl eRANqoEMet ri cs.

If QOE measurement configuration pertains to MBS communication service, the gNB trandates the
goECol | ecti onEnt it yAddr ess into qoECol | ecti onEntityl dentity andincludes
gqoECol | ectionEntityldentity inthe RRCReconfi gurati on.

NOTE: The |IE measConfigAppLayerld indicates the identity of the application layer measurement
configuration, see TS 38.331 [11].

6) The access stratum in the UE sends an unsolicited response to the Application including
app- neas_servi ce_type,neas_config_app_| ayer _i dandapp-neas_config file.These
IEs map directly to the IEsin step 5. The unsolicited response is for the AT command +CAPPLEVMCNR,see
TS 27.007 [5], which is sent from Application in step 2.

7) The QMC Job remainsinactive until the Application for the specified ser vi ceType initiates service.

8) When the Application begins service, it sendsthe AT command +CAPPLEVMRNR,see TS 27.007 [5],
includingneas_confi g _app_l ayer _i d and qoe_neasur enent _st at us toindicate arecording
session has started, to the access stratum.

9) The UE sends the message Measur enent Repor t AppLayer including measConf i gAppLayer|d,
appLayer Sessi onSt at us, and qoECol | ecti onEntityl dentity tothegNB toindicate arecording
session has started. If nDTAI i gnment | nf or mat i on isreceived in step 1, the gNB may activate the MDT
measurements that are to be aligned with the QoE measurements performed by the UE.

10) While active, the Application collects measurement reports. When the QM C is completed or at the end of period
for periodic report, the recorded information is formatted in a QMC report, see TS 26.247 [6] for DASH,
TS26.114[7] for MTSI or TS 26.118 [13] for VR.

11) When a formatted measurement report is available, the Application sends the AT command +CAPPLEVMRNR,
see TS 27.007 [5], including meas_confi g_app_l ayer _i d,qoe_neasur enent _st at us, and app-
meas_r eport tothe Access Stratum. If the QMC Job has ended, qoe_neasur enent _st at us issetto
indicate the Job has ended.

12)When the AT command +CAPPLEVMRNR, see TS 27.007 [5], is received from the Application, the Access
Stratum sends the message Measur ermrent Repor t AppLayer including measConf i gAppLayer | d,
appLayer Sessi onSt at us, neasRepor t AppLayer Cont ai ner, and
goECol | ectionEntityldentity tothegNB.

13) The gNB trandatesthe qoECol | ecti onEntityl dentity intoqoECol | ecti onEntityAddress ifit
is needed, and sends the QM CRecord to the M CE associated to the qoERef er ence. Thereport contains the
QoERef er ence from step 4, atime stamp, and neasRepor t AppLayer Cont ai ner from step 12.

4.5.2 Void

45.3 Deactivation of measurement collection job in NR

453.1 Forced deactivation

When the operator technician or the management application wants to deactivate a measurement collection job, the
management system sends the delete QM C job request to the gNB. The gNB sets the network request session to ended,
but does not delete the QoE Reference Id and the QoE Collection Entity Address parameters, as the UE still may send
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reports which shall be sent to the collection centre. For UE request sessions which have reported that a recording
session is started, the gNB sends the RRCReconf i gur at i on message (as TS 38.331 [11]) to relevant UES. The
RRCReconf i gur at i on messageisincluding measConfigAppLayerld set to discard application layer measurement
report information in appLayerMeaConfig (as TS 38.331 [11]). The Access Stratum sends +CAPPLEVMCNR AT
command (as TS 27.007 [5]) to the application with the discard request. The application stops the recording session and
stops recording of the requested information. The QoE Reference Id and the QoE Collection Entity Address parameters
in the gNB are deleted when the UE request session is ended.

45.3.2 Deactivation of recording session

The recording session continues to be active until the session for the Application is ended.

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

RRCReconf i gur ati on message, see TS 38.331[11], to relevant UEs. The RRCReconf i gur at i on 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 QOE measurement session ends. Then the recorded datais kept until it is reported to the gNB or when
the QOE measurement configuration is released.

When the overload situation in RAN is ended the gNB restart the reporting from the UE by sending the
RRCReconfi gur ati on message, see TS 38.331 [11], to relevant UEs. The RRCReconf i gur at i on messageis
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.

45.5 Failure notification

In case of the failure at QM C reporting, afailure notification shall be sent to the MCE.

4.6 Signalling based activation in NR

46.1 Activation of measurement collection for a UE in NR

46.1.0 General

Activation of measurement collection for a UE can be done after UE is registered or before UE Registration procedure.

46.1.1 Activation of QOE measurement task after completion of UE registration
procedure

Figure 4.6.1.1-1 and the text bel ow describe the activation of QOE measurement collection after completion of UE
registration procedure.
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MCE MnS Consumer UbM AMF gNB UE Access Stratum UE Application Level

UE access to network by Registration procedure

1. Create MOI QMCjob

- serviceType

- sliceScope

- qoECollectionEntityAddress

- qoETarget

- qoEReference

- gMcconfigFile

- mDTAlignmentinformation

- availableRANVisibleqoEMetrics
- mBSCommunicationServiceType
- areaScope

2. Nudm_SDM Data Change Notificationn

- serviceType

- sliceScope

- goECollectionEntityAddress

- qoETarget

- qoEReference

- mDTAlignmentinformation

- availableRANVisibleqoEMetrics
pplicationLay t

- conta

Configuration
- mBSCommunicationServiceType
- areaScope

3. UE Context Modification Request
- serviceType

- sliceSupportListQMC

- measCollEntitylPAddress

- qoEReference

- nGRANTraceld

- availableRANVisibleqoEMetrics

- containerForAppLayerMeasConfig
- mBSCommunicationServiceType
- areaScope

4. UE capability match the criteria
for ServiveType

5. RRCReconfiguration

- serviceType

- measConfigAppLayerid

- measConfigAppLayerContainer
- transmissionOfSessionStartStop
- ran-VisibleParameters

- qoECollectionEntityidentity

- availableRANGoEMetrics

6. +CAPPLEVMCNR

- meas_config_app_layer_id

- app_meas_config_file

- transmission_of_session_start-end

- ran_visible_periodicity

- number_of_buffer_levels_entries

- app_meas_service_type

- report_playout_delay_for_media_startup

7. Application starts and QoE measurement
collectoin is initiated

UE may go to idle and come back to active at any time |

8. +CAPPLEVMRNR

- meas_config_app_layer_id

- qoe_measurement_status
- Session Start

9. MeasurementReportAppLayer
- meansConfigAppLayeriD
- applayerSessionStatus
- Session Start
¢~ qoECollectionEntityldentity

10. Measurement collection completed or
end of period for periodic report

11. +CAPPLEVMRNR
- meas_config_app_layer_id
- playott_delay_for_media_startup
- number_of_buffer_level_entries
- qoe_measurement_status

- Session Stop
- app_meas_report

- recordingSessioniD

12. MeasurementReportAppLayer

- meansConfigAppLayeriD

- ran-VisibleMeasurements

- applayerSessionStatus
- Session Stop

- measReportAppLayerContainer
- recordingSessioniD

- qoECollectionEntityldentity

13, Report-Container
- qoEReference
- time stamp
- Report
- slice
- recordingSessionld

Figure 4.6.1.1-1: QMC activation and reporting example in NR after UE is registered

1. The MnS Consumer sends createM Ol request for QM CJob to UDM that controls the impacted gNB(s), and
includes the parameters: ser vi ceType, sl i ceScope, ar eaScope,
goECol | ecti onEnt i t yAddr ess, qoETar get , qoERef er ence, nDTAl i gnnent | nf or mati on,
avai | abl eRANgqoEMet ri cs, gMCConf i gFi | e, and nBSComruni cati onServi ceType.

2. The UDM inserts subscriber related data and forwards it to the AMF.

3. The AMF forwards the configuration parametersser vi ceType, ar eaScope, sl i ceSupportLi st QVC,
nmeasCol | Entityl PAddr ess, goERef er ence, nGRANTr acel d, avai | abl er ANqoEMet ri cs and
containerForAppLayerMeasConfig in message UE Context Modification Request to the impacted gNB.

4. The gNB checksif the UE capability matches the criteriafor ser vi ceType in the QOE measurement
configuration information.
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5. If the UE has the wanted UE capability, the gNB starts a UE request session and stores the associated
goECol | ecti onEnt i t yAddr ess, sendsthe message RRCReconf i gur at i on to the UE including
servi ceType, neasConfi gAppLayer | d,transm ssi onOf Sessi onSt art St op, r an-

Vi si bl ePar anet er s, measConfi gAppLayer Cont ai ner,andavai | abl eRANqoEMet ri cs.

If QOE measurement configuration pertains to MBS communication service, the gNB trandates the
gqoECol | ecti onEnti t yAddr ess intoqoECol | ecti onEntityl dentity andincludes
goECol | ectionEntityldentity intheRRCReconfi gurati on.

NOTE: ThelE measConfi gAppLayer | d indicatestheidentity of the application layer measurement
configuration, see TS 38.331 [11].

6. The access stratum in the UE sends an unsolicited response to the application level including app-
nmeas_servi ce_type,neas_config _app_l ayer _id,transm ssion_of _session_start-
end, ran_visible_periodicity,nunber_of buffer_level _entries,
report _playout _del ay_ for_nedia_startup,andapp-neas_config_fil e.Theunsolicited
responseis for the AT command +CAPPLEVMCNR, see TS 27.007 [5], which is sent from UE Application
Level to UE Access Stratum during Registration procedure.

7. When the application for the specified ser vi ceType starts, the QMC isinitiated. To specify the session which
is started, the application generatesar ecor di ngSessi onl d.

8. The application layer sends the AT command +CAPPLEVMRNR, see TS 27.007 [5], including
nmeas_confi g _app_|l ayer i d andqoe_neasur enent _st at us that indicates that a session is started
to the access stratum.

9. The UE sendsthe message Measur enent Report AppLayer including measConf i gAppLayer|d,
appLayer Sessi onSt at us and qoECol | ecti onEnti tyl denti ty tothegNB. If
nDTAl i gnrent | nf or mat i on isreceived in step 1, the gNB may activate the MDT measurements that are to
be aligned with the QOE measurements performed by the UE.

10. When the QM C is compl eted or at the end of period for periodic report, the recorded information is collected in a
QMC report, see TS 26.247 [6] | for DASH, TS 26.114 [7] for MTSI or TS 26.118 [13] for VR.

11. The application layer sendsthe AT command +CAPPLEVMRNR, see TS 27.007 [5], including
meas_confi g _app_|l ayer _id,playout _del ay_for_nedi a_startup,
nunmber _of _buffer_| evel _entries,qoe_neasurenment _st at us indicating that session has ended
and app- neas_r eport including recordingSessionld to the access stratum.

12. The UE sends the message Measur enrent Repor t AppLayer including measConf i gAppLayer | d,
appLayer Sessi onSt at us, r an- Vi si bl eMeasur ement s and mneasRepor t AppLayer Cont ai ner
includingr ecor di ngSessi onl d and qoECol | ecti onEntityl denti ty tothegNB.

13. The gNB trandatesthe qoECol | ecti onEntityl dentity totheqoECol | ecti onEntityAddress, if
it is needed, and sends the QM C report to the MCE associated to the qoERef er ence. The report contains the
goERef er ence, atime stamp, and the RAN transparent container including ther ecor di ngSessi onl d
and sl i ce, which contains only the SSNSSAI used. Note that the qoERef er ence is mapped to the
measConf i gAppLayer | d at gNB on the previous step and isincluded in QM C report.

4.6.1.2 Activation of QOE measurement task before UE Registration procedure to the
network

Figure 4.6.1.2-1 and the text below describe the activation of QOE measurement collection before UE registration
procedure to the network.

The AMF receives and stores QoE measurement collection job as part of API: Nudm_SDM. Then the same procedure
for activation of measurement collection job is applied as after completion of UE registration procedure, except that
instead of UE Context Modification Request the message Initial Context Setup Request is sent, see 4.6.1.1.
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UE Access Stratum \ UE Application Level

Registration Request

B —

Registration Request
-

API: Nudm_SDM

- serviceType

- sliceScope

- qoECollectionEntityAddress

- qoETarget

- qoEReference

- mDTAlignmentinformation

- availableRANVisibleqoEMetrics

- cont:
- mBSCommunicationServiceType
- areaScope

Report-Container
- qoEReference
- time stamp
- Report
- slice
- recordingSessionld

Initial Context Setup Request

- serviceType

- sliceSupportListQMC

- measCollEntityiPAddress

- qoEReference

- nGRANTraceld

- availableRANVisiblegoEMetrics

- containerForApplLayerMeasConfig
- mBSCommunicationServiceType

- areaScope

UE capability match the
criteria for serviceType

RRCReconfiguration

- serviceType

- measConfigAppLayerid

- measConfigAppLayerContainer
- transmissionOfSessionStartStop
- ran-VisibleParameters

+CAPPLEVMCNR

- meas_config_app_layer_id

- app_meas_config_file

- transmission_of_session_start-end

- ran_visible_periodicity

- number_of_buffer_level_entries

- app_meas_service_type

- report_playout_delay_for_media_startup

Application starts and QoE
measurement collection is inttiated

+CAPPLEVMRNR

- meas_config_app_layer_id

- qoe_measurament_status
- _Session Start

MeasurementReportAppLayer
- measConfigappLayerld
- applayerSessionStatus

- Session Start

Measurement collection completed or end
of period for periodic report

+CAPPLEVMRNR
- meas._config_app_layer_id
- playout_delay_for_media_startup
- number_of_buHer_level_entries
- goe_measurement_status

- Session Stop
- app_meas_report

- recordingSessioniD

MeasurementReportAppLayer
- measConfigAppLayerld
- ran-VisibleMeasurements
- applayerSessionStatus
- Session Stop
- measReportAppLayerContainer

-_recordingSessiontd

Figure 4.6.1.2-1: QMC activation and reporting example in NR before UE Registration procedure to

4.6.2

4.6.2.1

the network

Handling of measurement collection at handover in NR

NG Based Handover for Signalling Based Activation

Thefigure 4.6.2.1-1 and the text below describe the handling at NG Based handover between gNBs for Signalling

Based Activation case.
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‘ MCE ‘ | MnS Consumer | | AMF | Source gNEi | ‘ Target gNB UE Access Stratum UE Application Level

: 1. Handover Required
! sourceTcTargetTransparenthntamer
- qoEReference |
| - serviceType
- measConfigAppLayerid
| - qoECollectionEntityAddress
- goEMeasurementStatus
| - sliceSupportList@mMcC
- nNGRANTraceld
| - availableRANVisiblegoEMetrics |
- containerForAppLayerMeasConfig |
| - mBSCommunicationServiceType |
! - areaScope

|
1 2. Handover Request

| sourceToTargetTransparentContainer |
i 0

|
3. Target gNB checks if
measurements to be
continued or not

\_ 4. Handover Request Acknowledge
i

| 5. Handover Command
T

] |
| 6. RRCReconfiguration
; T

|
| _ 7.RRCReconfigurationComplete |
h l

|
8. Measurement collection completed or
end of period for periodic report

7

|
| 9. +CAPPLEVMRNR
| - meas_config_app_layer_id
! - playout_delay_for_media star‘tupl
| - number_of_buffer_level_entries |
' - report_initial_playout_dalay
| - gqoe_measurement_status

- Session Stop
| - app_meas_report
! _ - recordingSessionid

I

.10 MeasurementRepm‘tAppLayer
- measConfigAppLayerld

! - applayerSessionStatus

|

| - Session Stop |

| - measReportApplayerContainer |

- recordingSessionld |
| - goECollectionEntityldentity

| 11.Report- Cuntamer
- goEReference
| - time stamp
- Report
- slice ! !
- recordingSessionld |
T T

Figure 4.6.2.1-1: Handling of QMC activation example in case of NG Based handover in NR for
Signalling Based Activation

1. Source gNB sends the message HANDOVER REQUI RED to AMF. The message includes the Source to Target
Transparent Container which contains qoERef er ence, servi ceType, measConfi gAppLayer| d,

ar eaScope, neasCol | Enti tyl PAddr ess, qoEMeasur enent St at us, sl i ceSupport Li st QVC,
NGRANTr acel d, avai | abl eRANVi si bl eqoEMetri cs, cont ai ner For AppLayer MeasConfi g,
ran- Vi si bl ePar anet er s, and nBSCormuni cat i onSer vi ceType..

2. AMF sends the message HANDOVER REQUEST to the Target gNB. The message includes the Source to Target
Transparent Container which contains the same parameters asin step 1.

3. The target gNB checks if the measurements will be continued or not.

4. The target gNB sends the message HANDOVER REQUEST ACKNOW.EDGE to the AMF.
5. The AMF sends the message HANDOVER COMVIAND to the source gNB.

6. The source gNB sends the message RRCReconf i gur at i on to the UE.

7. The UE sends the message RRCReconf i gur at i onConpl et e to the gNB.

8. When the ongoing QM C is completed or end of periodic reporting is reached, the recorded information is
collected in a QMC report, see TS 26.247 [6] for DASH, TS 26.114 [7] for MTSI or TS 26.118 [13] for VR, a UE
Application Level.

9. The application layer sends the AT command +CAPPLEVMRNR, see TS 27.007 [5], including
nmeas_confi g_app_|l ayer i d, qoe_neasurenent _status
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pl ayout del ay for_nedi a_startup, nunber_of buffer_level entries,
report _initial_playout_del ay,andtheapp- meas_r eport to the access stratum.

10. The UE sends the message Measur enent Repor t AppLayer including neasConf i gAppLayer | d,
appLayer Sessi onSt at us, measReport AppLayer Cont ai ner, and
goECol I ectionEntityldentity tothegNB.

11. The gNB trandatesthe qoECol | ecti onEntityl dentity totheqoECol | ecti onEntityAddress, if
it is needed, and sends the QM C report to the M CE associated to the qoERef er ence. The report contains the
goERef er ence, atime stamp, and the RAN transparent container including ther ecor di ngSessi onl d and
sl i ce (which contains only S-NSSAI that is used). Note that the goERef er ence ismapped to the

nmeasConf i gAppLayer | d at gNB on the previous step and isincluded in QM C report.

46.3 Deactivation of measurement collection for a UE in NR

4.6.3.1 Pre-set time has elapsed in NR

When the pre-set timeis elapsed, the gNB sets the network request session to ended, but do not delete the QoE
Reference Id and the QoE Collection Entity Address parameters, due to that reports still can come from the UE that has
to be transferred to the collection centre. The QoE Reference 1d and the QoE Collection Entity Address parameters are
deleted when the session is ended.

46.3.2 Forced deactivation in NR

When the operator technician or the management application wants to deactivate a measurement collection job, the
management system sends the delete QM C job request to the UDM that propgates to the AMF/gNB . The gNB setsthe
network request session to ended, but does not delete QoE Reference Id and the QoE Collection Entity Address
parameters, as the UE still may send reports which shall be send to the collection centre. For UE request sessions which
have reported that a recording session is started, the gNB sends the RRCReconf i gur at i on message (as TS 38.331
[11]) to relevant UEs. The RRCReconf i gur at i on message isincluding measConfigAppLayer set to discard
application layer measurement report information in otherConfig (as TS 38.331 [11]). The Access stratum sends
+CAPPLEVMC AT command (as TS 27.007 [5]) to the application with the discard request. The application stops the
recording session and stops recording of the requested information. QoE Reference Id and the QoE Collection Entity
Address parametersin the gNB are deleted when the UE request session is ended.

4.6.3.3 Deactivation of recording session in NR

Regardless of whether the pre-set time has elapsed or not, the recording session continues to be active until the session
for the application is ended.

46.4 Failure notification

In case of the failure at QM C reporting, a failure notification shall be sent to the MCE.

5 Quality of Experience (QoE) measurement
management parameters

5.1 QOE collection entity address (M)

Thisis a parameter which defines the IP address to which the QMC records shall be transferred. Ipv4 or |pv6
address(es) may be used.
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5.2 QOE reference (M)

The QoE reference parameter specify the network request session. The QoE reference shall be globally unique therefore
it is composed as follows:

MCC+MNC+QMC ID, where the MCC and MNC are coming with the QM C activation request from the management
system to identify one PLMN containing the management system, and QMC ID is a 3-byte Octet String.

The QMC ID is generated by the management system or the operator.
It is used to identify the QoE measurement collection job in the traffic nodes and in the measurement collection centre.

To ensure the globally uniqueness of the QoE Reference in case of multiple consumers per PLMN, a consumer identity
should be assigned as a prefix for QMC 1D generation procedure by the management system or the operator. If only one
consumer per PLMN, no consumer identity needs to be assigned.

5.3 PLMN target (CM)

This parameter defines the PLMN for which sessions shall be selected in the network request session in case of area
based QM C when several PLMNSs are supported in the RAN (this means that shared cells and not shared cells are
allowed for the specified PLMN. Furthermore, several PLMNSs can be used for not shared RAN cases as well as for
shared RAN cases.). Only the sessions may be selected where the PLMN that the UE reports as selected PLMN isthe
same asthe PLMN Target.

Note that the PLMN Target might differ from the PLMN specified in the Network Request Session Id, as that specifies
the PLMN that is containing the management system requesting the Network Request Session from the NE.

The parameter is mandatory if network sharing is deployed.

5.4 Area scope (CM)

The area scope parameter defines the areain terms or cells or Tracking Area/Routing Area/Location Area where the
QMC shall take place. If the parameter is not present the QM C shall be done throughout the PLMN specified in PLMN
target.

The area scope parameter in UMTS is either:

- List of cells, identified by CGIl. Maximum 32 CGI can be defined.

- List of Routing Area, identified by RAI. Maximum of 8 RAIs can be defined.

- List of Location Area, identified by LAI. Maximum of 8 LAIs can be defined.
The area scope parameter in LTE iseither:

- list of cells, identified by E-UTRAN-CGI. Maximum 32 CGI can be defined.

- List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined.
The area scope parameter in NR is either:

- list of cells, identified by N-CGIl. Maximum 32 NCGI can be defined.

- List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined.

- List of Tracking Area ldentity, identified by TAC with associated plmn-ldentity. Maximum of 8 TAI can be
defined. For further details see also TS 38.331[8].

The parameter is mandatory if area based QM C is requested.
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5.5 QMC configuration file (container) (M)

The QMC configuration fileis a container that is specified in Annex L of TS 26.247 [6], clause 16.5 of TS 26.114 [7] or
clause 9.4 of TS26.118[13].

The corresponding parameter name for this container in Radio Resource Control (RRC) Protocol specificationis
measConf i gAppLayer Cont ai ner incaseof NRand LTE, see TS38.331 [11], TS 25.331 [4] or "Container for
application layer measurement configuration™ in case of UTRAN, see TS 36.331 [8]

For NR, the QM C configuration file parameter in the management interface defines the location of the container..

5.6 QMC target (M)

The QMC target parameter specifiesit the QM C is area based or individual UE based.
- Areabased QMC (0)
- Individual UE based QMC (1)
NOTE: Void.

5.7 Recording session id (M)

This parameter shall be a 2 byte octet string. The recording session id shall be the same for the whole session in the
application, while for each different session in the application the recording session id shall be changed. The recording
session id is generated by the application in the UE.

It isused in the measurement collection centre to identify which session within a UE has collected information in the
application.

5.8 Service type (M)
Which kind of service that shall be recorded.
- DASH (0)
- MTSI (1)
- VR(2

DA SH measurements are specified in TS 26.247 [6]. MTSI measurements are specificin TS 26.114[7]. VR
measurements are specified in TS 26.118 [13].

5.9 Slice scope (CM)

This parameter contains alist of SSNSSAIs (Single Network Slice Selection Assistance Information). A Network Slice
end to end isidentified by S-NSSAI.

510 QoE Target (CM)

This parameter specifies the target object (individual UE) for the QM C in case of signalling based QMC. The
goETar get parameter shall be ableto carry "IMSI” or "SUPI".

5.11 Job Id (O)

This parameter presents the job identifier of a QM CJob instance. The jobld can be used to associate multiple QM CJob
instances.

ETSI



3GPP TS 28.405 version 19.4.0 Release 19 30 ETSI TS 128 405 V19.4.0 (2025-10)

5.12  Available RAN visible QoE metrics (O)

This parameter indicate available RAN visible QoE metrics to the gNB. The list of available RAN visible metrics are
outside the legacy QoE configuration file. This parameter is optional and isvalid for NR only.

The gNB configures the RAN visible QoE measurement to collect all or some of the available RAN visible QoE
metrics, where the indication of metric availability is received from the OAM or the 5GC. Available RAN visible QoE
Metrics are: "Application Layer Buffer Level List" and "Playout Delay for Media Startup”.

The RAN visible QoE measurements are supported for the DASH streaming and VR services.

5.13 MDT Alignment information (O)

This parameter indicates the MDT measurements with which alignment of QoE measurement is required. This
parameter isoptional and is valid for NR only.

The gNB may activate the MDT measurements upon/after receiving the MDT activation message from the OAM.

The gNB includes time stamp information to the QoE measurement reports to enable the correlation of corresponding
measurement results of MDT and QoE at the MCE/TCE. In addition, the gNB includes the MDT session identifiers
(Trace Reference and Trace Recording Session Reference) in the corresponding QoE measurement report.

5.14  QoE collection entity identity

Thisis aparameter which defines the unique identity of the QoE collection entity to which the QMC reports shall be
transferred. It isunique per PLMN. This parameter is applicable if QOE measurement configuration pertainsto MBS
communication service.

5.15 MBS Communication Service Type (O)

The MBS Communication Service Type parameter specify which type of MBS communication service the QoE
measurement configuration pertainsto. See TS 38.413[12]
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Annex A (informative):
Plant UML source code

Al QMC activation and reporting example in NR after UE is
registered

The following PlantUML source code is used to describe QM C activation and reporting example in NR after UE is
registered. As depicted by Figure 4.6.1.1-1:

@tartum
hi de f oot box

participant "MCE" #white

partici pant "MS Consuner" #white

partici pant "UDM #white

partici pant "AMF" #white

participant "gNB" #white

participant "UE Access Stratuni #white
partici pant "UE Application Level" #white

rnote over UDM "UE Access Stratuni#white

UE access to network by Registration procedure

endnot e

"MhS Consuner" -> "UDM :1. Create MJ QMCJob\n- serviceType\n- sliceScope\n-

qoECol | ecti onEntityAddress\n- qoETarget\n- goEReference\n- gMCConfigFile\n-

nDTAl i gnent | nf ormati on\ n- avai | abl eRANVI si bl eqoEMetri cs\n-  nBSCommuni cati onSer vi ceType\ n-
ar eaScope

"UDM' -> "AMF" :2. Nudm SDM Data Change Notificationn\n- serviceType\n- sliceScope\n-

qoECol | ecti onEntityAddress\n- qgoETarget\n- qoEReference\n- nDTAl ignmentl|nfornation\n-

avai | abl eRANVi si bl eqoEMetri cs\n-  cont ai ner For Appl i cati onLayer Measurenent\n Confi guration\n-
mBSComuni cat i onServi ceType\ n- areaScope

"AMF' -> "gNB": 3. UE Context Modification Request\n- serviceType\n- sliceSupportListQVC\ n-
measCol | Entityl PAddress\ n- qoEReference\n- nGRANTracel d\n- avail abl eRANVi si bl eqoEMetri cs\ n-
cont ai ner For AppLayer MeasConfi g\ n- nBSComuni cati onServi ceType\ n- areaScope

rnote over "gNB" #white

4. UE capability match the criteria

for ServiveType

end note

"gNB" -> "UE Access Stratum :5. RRCReconfiguration\n- serviceType\n- neasConfigAppLayerld\n-
nmeasConf i gAppLayer Cont ai ner\n- transm ssi onOf Sessi onStart Stop\n- ran- Vi si bl ePar anet er s\ n-
goECol | ectionEntityidentity\n- avail abl eRANgoEMetri cs

"UE Access Stratunml -> "UE Application Level": 6. +CAPPLEVMCNR\ n- neas_config_app_l ayer _i d\n-
app_neas_config_file\n- transm ssion_of_session_start-end\n- ran_visible_periodicity\n-
nunber _of _buffer_|evel s_entries\n- app_neas_service_type\n- report_playout_delay_for_nedia_startup
rnote over "UE Application Level" #white

7. Application starts and QoE neasurenent

collectoinis initiated

end note

rnote over "UE Access Stratuni, "UE Access Stratuni #lightgray

UE may go to idle and conme back to active at any tinme

end note

"UE Application Level" -> "UE Access Stratuni: 8. +CAPPLEVMRNR\ n- neas_config_app_| ayer_id\n-
goe_neasur ement _st at us\ n - Session Start

"UE Access Stratunl -> "gNB": 9. Measurenent ReportAppLayer\n- neansConfi gAppLayer| D\ n-

appl ayer Sessi onSt at us\ n - Session Start\n- qoECol | ectionEntityldentity

rnote over "UE Application Level" #white

10. Measurenent collection conpleted or

end of period for periodic report

end note

"UE Application Level" -> "UE Access Stratuni: 11. +CAPPLEVMRNR n- neas_config_app_l ayer_i d\n-

pl ayout _del ay_for_nedi a_startup\n- nunber_of _buffer_|level _entries\n- qoe_neasurenent_status\n -

Session Stop\n- app_neas_report\n - recordingSessionl D

"UE Access Stratuml -> "gNB": 12. Measurenent Report AppLayer\n- nmeansConfi gAppLayerl Din- ran-

Vi si bl eMeasurenent s\ n- appl ayer Sessi onSt at us\ n - Session Stop\n- measReport AppLayer Cont ai ner\n
- recordingSessionlD\n- qoECol | ectionEntityldentity

"gNB" -> "MCE": 13. Report-Container\n- qoEReference\n- tinme stanp\n- Report\n - slice\n -

recor di ngSessi onl d

@ndum
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A.2 QMC activation and reporting example in NR before UE
Registration procedure to the network

The following PlantUML source code is used to describe QMC activation and reporting examplein NR before UE
Registration procedure to the network. As depicted by Figure 4.6.1.2-1:

@tartum
hi de f oot box

participant "MCE" #white

partici pant "MS Consuner" #white

partici pant "UDM #white

participant "AVF' #white

participant "gNB" #white

partici pant "UE Access Stratum' #white
partici pant "UE Application Level" #white

"MS Consuner" -> "UDM' :Create MO QVCJob\n- serviceType\n- sliceScope\n-

qOoECol | ecti onEntityAddress\n- qoETarget\n- goEReference\n- gMCConfigFile\n-

nDTAl i gnent | nf ormati on\ n-  avai | abl eRANVI si bl eqoEMet ri cs\n-  nBSComuni cati onSer vi ceType\ n-

ar eaScope

"UE Access Stratuni -> "gNB" :Registrati on Request

"gNB" -> "AMF": Regi stration Request

"AMF* -> "UDM': Nudm UECont ext Managenent _Regi st er

[l

"UDM' -> "AMF' :APl: Nudm SDM n- serviceType\n- sliceScope\n- (goECollectionEntityAddress\n-
goETarget\n- qoEReference\n- nDTAlignmentlnformation\n- avail abl eRANVi si bl eqoEMetri cs\ n-

cont ai ner For Appl i cati onLayer Measur enent Confi gurati on\n- nBSConmuni cati onServi ceType\ n- areaScope
"AMF' -> "gNB" :Initial Context Setup Request\n- serviceType\n- sliceSupportListQVC\ n-

measCol | Entityl PAddress\n- qoEReference\n- nGRANTraceld\n- avail abl eRANVi si bl eqoEMetri cs\ n-

cont ai ner For AppLayer MeasConfi g\ n- nBSComuni cati onServi ceType\n- areaScopernote over "gNB" #white
UE capability match the

criteria for serviceType

end note

"gNB" -> "UE Access Stratum' :RRCReconfiguration\n- serviceType\n- neasConfigAppLayerld\n-
nmeasConfi gAppLayer Cont ai ner\n- transm ssi onOf Sessi onStart Stop\n- ran-Visibl eParaneters

"UE Access Stratunl ->"UE Application Level": +CAPPLEVMCNR\ n- neas_config_app_| ayer_id\n-
app_neas_config _file\n- transm ssion_of_session_start-end\n- ran_visible_periodicity\n-

nunber _of _buffer_level _entries\n- app_neas_service_type\n- report_playout_delay for_nedia_startup
rnote over "UE Application Level "#white

Application starts and QoE

nmeasurenent collection is initiated

end note

"UE Application Level" ->"UE Access Stratuni: +CAPPLEVMRNR\ n- neas_config_app_l ayer _i d\ n-
goe_neasur emrent _st at us\ n - Session Start

"UE Access Stratunl -> "gNB": Measurenent ReportAppLayer\n- neasConfi gAppLayer|d\n-
appLayer Sessi onSt at us\ n - Session Start

rnote over "UE Application Level "#white
Measur enent col | ection conpleted or end
of period for periodic report
end note
"UE Application Level" ->"UE Access Stratuni: +CAPPLEVMRNR\ n- neas_config_app_| ayer_id\n-
pl ayout _del ay_for_nedi a_startup\n- nunber_of _buffer_|level _entries\n- qoe_neasurenent_status\n -

Session Stop\n- app_neas_report\n - recordingSessionl D

"UE Access Stratuni -> "gNB": Measurenent Report AppLayer\n- neasConfi gAppLayerld\in- ran-
Vi si bl eMeasurenent s\ n- applLayer Sessi onSt at us\ n - Session Stop\n- measReport AppLayer Cont ai ner\n
- recordingSessionld
"gNB" -> "MCE": Report-Container\n- qoEReference\n- time stamp\n- Report\n - slice\n -
recor di ngSessi onl d
@ndum

A.3 Handling of QMC activation example in case of NG Based
handover in NR for Signalling Based Activation

The follow ng PlantUM. source code is used to describe the procedure for SNPN provisioning with 3GPP
segnments only, as depicted by Figure 4.6.2.1-1

@tartum
hi de f oot box

partici pant "MCE" #white

partici pant "MS Consuner" #white
participant "AVF' #white

partici pant "Source gNB" #white
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participant "Target gNB" #white
participant "UE Access Stratuni #white
participant "UE Application Level" #white

"Source gNB" -> "AMWF':1. Handover Required\nsourceToTarget Transparent Contai ner\n- goERef erence\n-
servi ceType\ n- neasConfi gAppLayerld\in- qoECol | ectionEntityAddress\n- qoEMeasurenent St at us\ n-
sliceSupportLi stQUQ\n- nGRANTracel d\n- avail abl eRANVi si bl eqoEMetri cs\ n-

cont ai ner For AppLayer MeasConfi g\n- nmBSConmuni cati onServi ceType\n- areaScope

"AMF" -> "Target gNB": 2. Handover Request\nsourceToTar get Transpar ent Cont ai ner
rnote over "Target gNB" #white

3. Target gNB checks if

measurenments to be

conti nued or not

end note

"Target gNB" -> "AMF': 4. Handover Request Acknow edge

"AMF" -> "Source gNB":5. Handover Command

"Source gNB" -> "UE Access Stratum':6. RRCReconfiguration

"UE Access Stratuni -> "Target gNB":7. RRCReconfigurationConplete
rnote over "UE Application Level" #white

8. Measurenent collection conpleted or

end of period for periodic report

end note

"UE Application Level" -> "UE Access Stratuni:9. +CAPPLEVMRNR n- neas_config_app_| ayer_id\n-

pl ayout _del ay_for_nedi a_startup\n- nunber_of _buffer_|evel _entries\n-

report _initial_playout_del ay\n- qgoe_neasurenent_status\n - Session Stop\n- app_neas_report\n-
recordi ngSessi onl d

"UE Access Stratunml -> "Target gNB":10. Measurenent ReportAppLayer\n- neasConfi gAppLayer!|d\n-
appLayer Sessi onSt at us\ n - Session Stop\n- neasReport AppLayer Cont ai ner\n -

recordi ngSessionldin- qoECol |l ectionEntityldentity

"Target gNB" -> "MCE": 11. Report-Container\n- qoEReference\n- tine stanp\n- Report\n -
slice\n - recordingSessionld

@ndum

A.4 QMC activation example for Management Based Activation
and Reporting in NR

The following PlantUML source code is used to describe QM C activation and reporting example in NR after UE is
registered. Asdepicted by Figure 4.5.1.1-1:

@&Gtartum

hi de f oot box

participant "MCE" #white

partici pant "MS Consumer" #white

partici pant "gNB" #white

participant "UE Access Stratuni #white

participant "UE Application Level" #white

"MhS Consuner" -> "gNB" :1. Create MJ (QMCJob)\n-serviceType\n- areaScope\n-

(qoECol | ecti onEntityAddress\ n- qoERef erence\n- nDTAl i gnnent | nformati on\n- avail abl eRANgqoEMet ri cs\ n-
gMCConfi gFi | e\ n- nmBSCommuni cati onServi ceType.

"UE Application Level" -> "UE Access Stratuni: 2. AT command +CAPPLEVMCNR

group UE registration procedure

"UE Access Stratuml -> "gNB": 3. UE capacity information

end

rnote over "gNB" #white

4. UE capacity match the criteria for serviceType

end note

"gNB" -> "UE Access Stratum' :5. RRCReconfiguration\n- serviceType\n- nmeasConfi gAppLayerl d\n-
measConfi gAppLayer Cont ai ner\ n- ran-Visi bl eParanet ers\ n- avail abl eRANqoEMetri cs

"UE Access Stratuml -> "UE Application Level": 6. Response+CAPPLEVMCNR\ n-
meas_config_app_l ayer_id\n- app_neas_config_file\n- app_neas_service_type

rnote over "UE Access Stratunt, "UE Access Stratum' #lightgray

UE may go to idle and cone back to active at any tine

end note

rnote over "UE Application Level" #white

7. Application starts and QoE neasurenent

collectoinis initiated

end note

"UE Application Level" -> "UE Access Stratuni: 8. +CAPPLEVMRNR\ n- neas_config_app_| ayer_id\n-
goe_neasur ement _st at us

"UE Access Stratuni -> "gNB": 9. Measurenent Report AppLayer\n- nmeansConfi gAppLayer| D\ n-
appl ayer Sessi onStat us\ n- qoECol | ectionEntityldentity

ETSI



3GPP TS 28.405 version 19.4.0 Release 19 34 ETSI TS 128 405 V19.4.0 (2025-10)

group [l oop] as long as application runs

rnote over "UE Application Level" #white

10. Application makes QOE neasurenent

end note

"UE Application Level" -> "UE Access Stratuni: 11. +CAPPLEVMRNR\ n- neas_config_app_| ayer_id\n-
goe_neasur ement _status\n- app_neas_report

"UE Access Stratunml -> "gNB": 12. Measurenent Report AppLayer\n- neansConfi gAppLayer|d\n-
appl ayer Sessi onStatus\ n- qoECol | ecti onEntityldentity
end
"gNB" -> "MCE": 13. Report-Container\n- qoEReference\n- time stanp\n- neasReport AppLayer Contai ner
@ndunl
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Annex B (informative):
Change history

Change history
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