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1	Introduction
Last RAN2 meeting the QoE SI has been concluded. After that, RAN#91-e has discussed the scope of QoE WI, and assign each objective with leading WG. The objectives that are assigned to RAN2 as the leading group are listed as follows,
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).

This contribution discusses the configuration and reporting aspect for NR QoE measurement.
2	Discussion
2.1 Configuration and reporting for QoE measurement collection
In LTE, the QoE management has been specified in TS 28.405 [3], and the mechanism for configuration and reporting is shown as below,
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Figure 1: SA5 spec on configuration and reporting for QoE management
From the perspective of RAN, in LTE, upon eNB receives the application layer measurement configuration from OAM (or CN), the eNB will then send measConfigAppLayer message over the air interface, within which the QoE measurement configuration is transmitted in the container. After the configuration, the eNB will receive measReportAppLayer message over the air interface from UE AS, within which the QoE report is transmitted in the container. Then the eNB forwards the QoE report to MCE.
When we further look into what has been specified in TS 36.331 [4] for measConfigAppLayer and measReportAppLayer,
OtherConfig information element
-- ASN1START

OtherConfig-r9 ::= SEQUENCE	{
	reportProximityConfig-r9			ReportProximityConfig-r9		OPTIONAL,	-- Need ON
	...,
	[[	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	
		ailc-BitConfig-r15				BOOLEAN							OPTIONAL,	-- Need ON
		bt-NameListConfig-r15		BT-NameListConfig-r15					OPTIONAL,	--Need ON
		wlan-NameListConfig-r15		WLAN-NameListConfig-r15					OPTIONAL		--Need ON
	]],...

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

We can observe from above that measConfigAppLayer is contained in OtherConfig IE, and the configuration can either be setup or released; if the configuration is setup, the configuration file as a container (with a maximum number of 1000 octets) and the service type are given through RRC signalling. While for MeasReportAppLayer a separate message is specified, and the QoE report as a container (with a maximum number of 8000 octets) and the service type are indicated in the message.
The above ASN.1 encoding structure for configuration and reporting can be reused in NR QoE measurement, since there is no strong reason to find an alternative way.
Observation 1: In LTE, the configuration for QoE measurement is given in OtherConfig -> measConfigAppLayer which contains QoE configuration file and service type.
Observation 2: In LTE, the reporting for QoE measurement is given in measReportAppLayer as a separate message which contains QoE report container and service type.
Proposal 1: Reuse the ASN.1 structure for QoE configuration and reporting in LTE as a baseline for NR QoE measurement.
In addition, in LTE, only two service types are specified including ‘qoe’ (for streaming services) and ‘qoemtsi’ (for MTSI services); while in NR, more services including VR, MBMS and XR which has already been given in the latest TR 38.890 for QMC. As a result, more values need to be added in serviceType IE.
2.2 Support for multiple simultaneous QoE measurement
Another important objective that is needed to be supported is the configuration and reporting for multiple simultaneous QoE measurement at a UE. In LTE, only one configuration can be stored and used for QoE measurement collection; while for NR, there is a demand initiated by SA5 which is quoted as below in a reply LS [5],

As there will be assurance and other automated functions using the QMC mechanism in 5G in Rel-17, the functionality to provide QoE Reference both inside and outside the container to enable multiple simultaneous measurements and the temporary stop/restart QMCs are needed:
· As multiple assurance and automation functions may need to have different QoE data from the same UE, multiple simultaneous QMCs from each UE is needed.
· When multiple QMCs are ordered by different consumers, the reported data needs to be sent to different consumers. The base station needs to have a mapping of the QoE Reference and the consumer address. The base station should not need to open the report container and decode the data to find the QoE Reference.
· It is considered vital that QoE data is captured during time periods of RAN overload. However, there can be many consumers that frequently collects QoE data from many UEs. To not contribute to the RAN overload, the QMC reporting should be able to be temporarily stopped and restarted.

In addition, as given by Figure 1 above which is also specified by SA5, besides the QMC configuration file and the service type, the QoE reference ID is explicitly given by RRCReconfiguration message to support multiple QoE measurement. Consequently, as also given by Figure 1, the QoE reference ID is also explicitly given in QoE report message to support multiple QMC.
Proposal 2: Add QoE reference ID explicitly for messages containing QoE measurement configuration and reporting.
2.3 QoE measurement handling in RRC_INACTIVE
As obtained in WID, the main requirement for QoE measurement handling in RRC_INACTIVE is to keep the QoE configuration during RRC_INACTIVE state, and the configuration continues to be used upon transition from RRC_INACTIVE to RRC_CONNECTED. There are several options of implementing this, depending on how the UE will interpret the RRC signalling:
Option 1: Upon receiving the RRCRelease with suspend for the transition from RRC_CONNECTED to RRC_INACTIVE, UE will keep all existing QoE configurations, and UE will continue QoE measurement and reporting after the transition from RRC_INACTIVE to RRC_CONNECTED is completed. For this option, UE only needs to suspend or continue to use the existing QoE configuration, and no RRC spec impact is foreseen.
Option 2: If partial suspend is introduced (i.e. RAN can indicate to UE that which QoE configurations are suspended and which are released), the UE will only keep those configurations which are indicated to be suspended, and UE will continue QoE measurement and reporting for those suspended QMC configurations after the transition from RRC_INACTIVE to RRC_CONNECTED is completed. For this option, some additional information may be needed in RRC Release with suspend, and the additional information may at least include QoE Ref IDs associated with configurations that are decided to be suspended or released.
Option 3: If partial recovery is introduced (i.e. RAN can indicate to UE that which QoE configurations continue to be used upon transition from RRC_INACTIVE to RRC_CONNECTED), the UE will keep all existing QoE configurations during RRC_INACTIVE, and UE will continue those QMC configurations that are explicitly indicated in RRCResume or RRCReconfiguration. For this option, some additional information may be needed in RRCResume or RRCReconfiguration, and the additional information may at least include QoE Ref IDs associated with configurations that are decided to be continued.
The above three options has little or limited spec impact, so it is worth having discussions on whether to introduce mechanisms as such for QoE measurement handling in RRC_INACTIVE.
Proposal 3: RAN2 is kindly asked to discuss whether partial suspend/recovery mechanisms could be supported for QoE configuration handling in RRC_INACTIVE.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: In LTE, the configuration for QoE measurement is given in OtherConfig -> measConfigAppLayer which contains QoE configuration file and service type.
Observation 2: In LTE, the reporting for QoE measurement is given in measReportAppLayer as a separate message which contains QoE report container and service type.
Proposal 1: Reuse the ASN.1 structure for QoE configuration and reporting in LTE as a baseline for NR QoE measurement.
Proposal 2: Add QoE reference ID explicitly for messages containing QoE measurement configuration and reporting.
Proposal 3: RAN2 is kindly asked to discuss whether partial suspend/recovery mechanisms could be supported for QoE configuration handling in RRC_INACTIVE.
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