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1	Introduction
The Study Item on QoE Measurement collection is agreed in RP-193256 with the following objective for RAN2:
· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]
· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
In this document we discuss impacts to RRC layer and propose to establish some fundamental assumptions.
2	LTE principles
As we discuss in R2-21xxxxx, collection of QoE metrics for streaming services and MTSI was specified for LTE in the relevant specifications:  TS 28.404, TS 28.405 and TS 28.406.
According to TS 28.405 QMC activation and reporting consist the following procedures:
[image: ]
Figure 1 (Figure 4.2.1-1): QMC activation and reporting in LTE

Besides, RRC supports Rel-15 QMC as per: R2-1812979 (CR to RRC introducing QMC). The supportive RRC message is defined in detail in TS 36.331, as below:
	–	MeasReportAppLayer
The MeasReportAppLayer message is used for sending application layer measurement report.
Signalling radio bearer: SRB4
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to 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.







It is configured with the following part of RRC Reconfiguration message:
			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	



Overall, the procedures characterise QMC as follows:
· the data is produced by UE’s application layer
· The report is triggered by AT Command (see 27.007 section 8.78 and 8.79)
· the report is transferred in RAN by Control Plane (SRB4 created especially for this purpose)
· the procedures impact only RRC CONNECTED state 
3	RRC impacts
3.1	Configuration and release
The configuration / release of QMC via RRC Signalling is done in LTE using the RRC encoding in ASN.1 shown in section 2 above. 
According to typical RRC operations (setup/release), it is possible to release the RRC configuration for QMC. However, in SA4 specifications (TS 26.114 and TS 26.247) it seems that this explicit release is not transmitted to Application Layer. 
Observation 1: In LTE, the release of QMC in UE RRC is not coordinated with Application Layer.
This mean that even if UE configuration is release for QMC, UE Access Stratum may continue to receive XML QoE Report but will not be able to send them to the gNB. This is illustrated in the figure below:


Figure 1: QMC configuration Release 
Proposal 1: QMC configuration in RRC follows regular operation principles (setup/release).
Proposal 2: RAN2 should study RRC layer impacts due to non-acknowledged QMC configuration release between RRC/App.

3.2	RRC States  
3.2.1	Idle mode and RRC INACTIVE
In LTE, QMC configuration is part of UE Radio Configuration. When UE switches to Idle mode or INACTIVE state, the radio configuration of the UE is released. This applies to QMC configuration. 
Observation 2: In LTE when UE switches to Idle or INACTIVE mode, the QMC configuration in RRC is released.


Figure 2: QMC handling when UE switched to Idle mode or INACTIVE state

We propose that in NR, the principle is adopted: the QMC applies to RRC CONNECTED UE state and QMC configuration is part of UE Radio Configuration as in LTE:
Proposal 3: In NR, QMC configuration in Access Stratum concerns RRC CONNECTED and is released when UE switches to IDLE or INACTIVE state.
Also, the XML QoE Report received by the UE when RRC is not configured for Reporting (including RRC Idle and RRC INACTIVE) over Uu are lost and they are not stored for further transmission.
Proposal 4: XML QoE Report received by UE from App. Layer when QMC is not configured at RRC layer are discarded.
3.2.2	QMC measurement continuity from Idle / INACTIVE
3.2.2.1	From INACTIVE state
When UE is back to RRC CONNECTED from INACTIVE, the gNB controlling the UE where the UE resume its connection, gets the UE context from the last serving gNB. With this information it can re-configure the UE.
If the QMC configuration is part of the UE context, the gNB in which the UE Resumes its connection will know that UE was configured for QMC and is able to reconfigure it, if needed. 
Proposal 5: RAN2 should study QMC handling in RRC INACTIVE.
3.2.2.2	From Idle mode
The gNB is not required to store UE context, when it moves to Idle. Typically, when UE is back from Idle mode, the New Cell needs to know if it needs to configure UE RRC for the Report of QoE information. However, for Signalling based activation, it may be needed to follow Core Network-triggered activation to enable user’s continuity in QMC session.
In case of Signalling based QMC, the Core network will forward the needed information over NG interface at the point of RRC Reconnection. But in case of Management based QMC, the gNB is not aware if the UE RRC needs to be configured for QoE Report. However, the UE does not keep any RRC configuration for QMC that would survive RRC Idle state.
Proposal 6: The UE does not store RRC configuration for QMC that would survive RRC Idle state 
3.3	State change and Scheduling Request
In order to not interfere too much with the UE battery optimization, we also think that the transmission of QoE report should not trigger a change of UE state / mode, for example a transition from Idle mode to RRC CONNECTED or RRC INACTIVE to RRC CONNECTED. To avoid too harsh impacts to regular UE operations, we believe QMC should not put any new requirements to state transitions or initial access control. QoE reports should be transmitted when available, but when there is already an active communication with the network:
Proposal 7: The reporting of QoE information shall not trigger a UE to enter RRC connected mode from Idle / Inactive.
Proposal 8: The availability and transmission of QoE report shall not trigger RACH process for Grant request by UE.

4	Conclusion
Proposal 1: QMC configuration in RRC follows regular operation principles (setup/release).
Proposal 2: RAN2 should study RRC layer impacts due to non-acknowledged QMC configuration release between RRC/App.
Proposal 3: In NR, QMC configuration in Access Stratum concerns RRC CONNECTED and is released when UE switches to IDLE or INACTIVE state.
Proposal 4: XML QoE Report received by UE from App. Layer when QMC is not configured at RRC layer are discarded.
Proposal 5: RAN2 should study QMC handling in RRC INACTIVE.
Proposal 6: The UE does not store RRC configuration for QMC that would survive RRC Idle state 
Proposal 7: The reporting of QoE information shall not trigger a UE to enter RRC connected mode from Idle / Inactive.
Proposal 8: The availability and transmission of QoE report shall not trigger RACH process for Grant request by UE.
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