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1	Introduction 
In Rel-17, the basic mechanism for triggering, configuration, collection, mobility support and reporting of QoE measurement have been specified. Besides, the QoE measurement is also supported in E-UTRAN. But because of the difference of QoE measurement and report mechanism between LTE and NR, there exists some issues on the continuity of QoE measurement job for streaming and MTSI service during intra-5GC inter RAT handover process. According to the WID in R18 [1], this issues need to discussed and resolved.
	· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].


In this paper, we will provide our analysis and our opinions on this issue.
[bookmark: _Ref178064866]2	Discussion 
In E-UTRAN, the application layer measurement collection supports the Streaming service and MTSI services. And both signalling and management based QoE are allowed which are also supported in NR. But there are also some difference between E-UTRAN and NR.
According to the TS 36.331 [2], the content of QoE configuration and QoE report in E-UTRAN are shown as below:
QoE configuration in E-UTRAN
measConfigAppLayer-r15		CHOICE{
			release					NULL,
			setup					SEQUENCE{
				measConfigAppLayerContainer-r15		OCTET STRING (SIZE(1..1000)),
				serviceType-r15						ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3, spare2, spare1}
			}
		}	OPTIONAL,	-- Need ON	

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [90] and clause 16.5 in TS 26.114 [99].

	serviceType
Indicates the type of application layer measurement. Value qoe indicates Quality of Experience Measurement Collection for streaming services, value qoemtsi indicates Enhanced Quality of Experience Measurement Collection for MTSI.




QoE report in E-UTRAN
MeasReportAppLayer message
-- ASN1START

MeasReportAppLayer-r15 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		measReportAppLayer-r15				MeasReportAppLayer-r15-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

MeasReportAppLayer-r15-IEs ::=		SEQUENCE {
	measReportAppLayerContainer-r15		OCTET STRING (SIZE(1..8000))			OPTIONAL,
	serviceType-r15						ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3, spare2, spare1}		OPTIONAL,
	nonCriticalExtension				MeasReportAppLayer-v1590-IEs				OPTIONAL
}

MeasReportAppLayer-v1590-IEs ::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

-- ASN1STOP

	MeasReportAppLayer field descriptions

	measReportAppLayerContainer
The field contains container of application layer measurements, see Annex L (normative) in TS 26.247 [90] and clause 16.5 in TS 26.114 [99].

	serviceType
Indicates the type of application layer measurement. Value qoe indicates Quality of Experience Measurement Collection for streaming services, value qoemtsi indicates Quality of Experience Measurement Collection for MTSI.


According to the content of QoE configuration and QoE report in E-UTRAN, we can know that the QoE in E-UTRAN only supports one single QoE measurement task every time and the QoE measurement is identified by the service type. The value of serviceType qoe represents the QoE measurement for streaming services and the value of serivceType qoemtsi represents the QoE measurement for MTSI service.
Observation 1: In E-UTRAN, the QoE measurement only supports the one single QoE measurement task every time.
Observation 2: In E-UTRAN, the QoE measurement is identified by service type.
However, in NR, the structure of QoE configuration and QoE report is different. According to TS 38.331 [3], the content of QoE configuration and QoE report in NR is shown below:
QoE configuration in NR
AppLayerMeasConfig information element
-- ASN1START
-- TAG-APPLAYERMEASCONFIG-START

[bookmark: _Hlk89074849]AppLayerMeasConfig-r17 ::=           SEQUENCE {
    measConfigAppLayerToAddModList-r17   SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayer-r17     OPTIONAL, -- Need N
    measConfigAppLayerToReleaseList-r17  SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayerId-r17   OPTIONAL, -- Need N
    rrc-SegAllowed-r17                   ENUMERATED {enabled}                                                       OPTIONAL, -- Need R
    ...
}

MeasConfigAppLayer-r17 ::=           SEQUENCE {
    measConfigAppLayerId-r17             MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17      OCTET STRING (SIZE (1..8000))                                              OPTIONAL, -- Need N
    serviceType-r17                      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1}   OPTIONAL, -- Need M
    pauseReporting-r17                   BOOLEAN                                                                    OPTIONAL, -- Need M
    transmissionOfSessionStartStop-r17   BOOLEAN                                                                    OPTIONAL, -- Need M
    ran-VisibleParameters-r17            SetupRelease {RAN-VisibleParameters-r17}                                   OPTIONAL, -- Cond ServiceType
    ...
}

RAN-VisibleParameters-r17 ::=        SEQUENCE {
    ran-VisiblePeriodicity-r17           ENUMERATED {ms120, ms240, ms480, ms640, ms1024}                            OPTIONAL, -- Need S
    numberOfBufferLevelEntries-r17       INTEGER (1..8)                                                             OPTIONAL, -- Need R
    reportPlayoutDelayForMediaStartup-r17 BOOLEAN                                                                   OPTIONAL, -- Need M
    ...
}

-- TAG-APPLAYERMEASCONFIG-STOP
-- ASN1STOP

	AppLayerMeasConfig field descriptions

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [68], clause 16.5 in TS 26.114 [69] and TS 26.118 [70].

	pauseReporting
The field indicates whether the transmission of measReportAppLayerContainer is paused or not. Value true indicates the transmission of measReportAppLayerContainer is paused; value false indicates the transmission of measReportAppLayerContainer is not paused.

	ran-VisibleParameters
The field indicates whether RAN visible application layer measurements shall be reported or not.

	rrc-SegAllowed
This field indicates that RRC segmentation of MeasurementReportAppLayer is allowed. It may be present only if the UE supports RRC segmentation of the MeasurementReportAppLayer message in UL.

	serviceType
Indicates the type of application layer measurement. Value streaming indicates Quality of Experience Measurement Collection for streaming services (see TS 26.247 [68]), value mtsi indicates Quality of Experience Measurement Collection for MTSI (see TS 26.114 [69]). value vr indicates Quality of Experience Measurement Collection for VR service (see TS 26.118 [70]). The network always configures serviceType when application layer measurements are initially configured and at fullConfig.

	[bookmark: _Hlk97789778]transmissionOfSessionStartStop
The field indicates whether the UE shall transmit indications when sessions in the application layer start and stop. The UE transmits a session start indication upon configuration of this field if a session already has started in the application layer.



QoE report in NR
MeasurementReportAppLayer message
[bookmark: _Hlk93655474]-- ASN1START
-- TAG-MEASUREMENTREPORTAPPLAYER-START

[bookmark: _Hlk71014841]MeasurementReportAppLayer-r17 ::=     SEQUENCE {
    criticalExtensions                    CHOICE {
        measurementReportAppLayer-r17     MeasurementReportAppLayer-r17-IEs,
        criticalExtensionsFuture              SEQUENCE {}
    }
}

MeasurementReportAppLayer-r17-IEs ::=   SEQUENCE {
    measurementReportAppLayerList-r17       MeasurementReportAppLayerList-r17,
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    SEQUENCE{}                                                             OPTIONAL
}

MeasurementReportAppLayerList-r17 ::= SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasReportAppLayer-r17

MeasReportAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17              MeasConfigAppLayerId-r17,
    measReportAppLayerContainer-r17       OCTET STRING                                                             OPTIONAL,
    appLayerSessionStatus-r17             ENUMERATED {started, stopped}                                            OPTIONAL,
    ran-VisibleMeasurements-r17           RAN-VisibleMeasurements-r17                                              OPTIONAL
}

RAN-VisibleMeasurements-r17 ::=       SEQUENCE {
    appLayerBufferLevelList-r17           SEQUENCE (SIZE (1..8)) OF AppLayerBufferLevel-r17                        OPTIONAL,
    playoutDelayForMediaStartup-r17       INTEGER (0..30000)                                                       OPTIONAL,
    pdu-SessionIdList-r17                 SEQUENCE (SIZE (1..maxNrofPDU-Sessions-r17)) OF PDU-SessionID            OPTIONAL,
    ...
}

AppLayerBufferLevel-r17 ::= INTEGER (0..30000)

-- TAG-MEASUREMENTREPORTAPPLAYER-STOP
-- ASN1STOP

	[bookmark: _Hlk97750444]MeasReportAppLayer field descriptions

	appLayerSessionStatus
Indicates that an application layer measurement session in the application layer starts or ends.

	measReportAppLayerContainer
The field contains application layer measurement report, see Annex L (normative) in TS 26.247 [68], clause 16.5 in TS 26.114 [69] and TS 26.118 [70].

	ran-VisibleMeasurements
The field contains the configuration of RAN visible application layer measurement parameters.



	RAN-VisibleMeasurements field descriptions

	appLayerBufferLevelList
The field indicates a list of application layer buffer levels, and each AppLayerBufferLevel indicates the application layer buffer level in ms. Value 0 corresponds to 0ms, value 1 corresponds to 10ms, value 2 corresponds to 20 ms and so on. If the buffer level is larger than the maximum value of 30000 (5 minutes), the UE reports 30000.

	playoutDelayForMediaStartup
Indicates the application layer playout delay for media start-up in ms. Value 0 corresponds to 0ms, value 1 corresponds to 1ms, value 2 corresponds to 2 ms and so on. If the playout delay for media start-up is larger than the maximum value of 30000ms, the UE reports 30000.

	pdu-SessionIdList
Contains the identity of the PDU session, or the identities of the PDU sessions, used for application data flows subject to the RAN visible application layer measurements.


According to the content with yellow highlight, we can know that the QoE in NR support multiple QoE measurement task simultaneously and the QoE measurement is identified by measConfigAppLayerId-r17. The supported services includes streaming service, MTSI service and VR. 
Observation 3: In NR, the QoE measurement supports multiple QoE measurement tasks simultaneously.
Observation 4: In NR, the QoE measurement is identified by measConfigAppLayerId-r17 but not by service type.  
According to the above analysis, the main differences of QoE configuration and report between E-UTRAN and NR are whether support multiple QoE measurement simultaneously and the identification of QoE measurement. Because of the existence of the difference, when UE performs the handover in case of intra-5GC inter-RAT, UE cannot continue the QoE measurement task. If we can use a unified structure to cover E-UTRAN and NR, UE can continue performing legacy QoE measurement for streaming and MTSI service during intra-5GC inter-RAT handover process. As the mechanism of QoE measurement in NR covers more cases and is more flexible, we can extend the current mechanism of QoE measurement in E-UTRAN to be consistent with the mechanism of QoE measurement in NR. For example, this can be realized by supporting multiple QoE measurements and adding the identification of QoE measurement ID in E-UTRAN. 
Proposal: It is proposed to extend the current structure of QoE measurement in E-UTRAN to be consistent with the structure of QoE measurement in NR.
[bookmark: _Ref189046994]3 Conclusion
According to the above discussion, the following observations are made:
Observation 1: In E-UTRAN, the QoE measurement only supports the one single QoE measurement task every time.
Observation 2: In E-UTRAN, the QoE measurement is identified by service type.
[bookmark: _GoBack]Observation 3: In NR, the QoE measurement supports multiple QoE measurement tasks simultaneously.
Observation 4: In NR, the QoE measurement is identified by measConfigAppLayerId-r17 but not by service type.   
Also, the following proposals are formulated:
Proposal: It is proposed to extend the current structure of QoE measurement in E-UTRAN to be consistent with the structure of QoE measurement in NR.
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