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1	Introduction
RAN3 made a number of agreements on different aspects of QoE and gathered those with an impact to other WGs, including RAN2, in an LS in [1]. This paper discusses RAN visible QoE and radio information alignment with QoE areas, focusing on RAN2 impact based on the current RAN3 progress.
2	Discussion	
2.1	RAN visible QoE
The following agreements with respect to RAN visible QoE are provided by RAN3 in [1]:
	RAN-Visible QoE
· RAN3 agree that the service types supported in the Rel17 RAN-visible QoE framework are DASH streaming and VR.
· RAN3 agree that the following is supported within the RVQOE framework:
· RAN-visible QoE metrics: a subset of legacy QoE metrics data collected from UE, which are useful for RAN.
· RAN-visible QoE values: a set of values derived from QoE metrics data through a model/function defined in collaboration with SA4 (pending SA4).
· RAN3 agree that together with the QoE measurements, the RAN visible QoE is supported in the following aspects:
· Activation, and deactivation procedures 
· Multiple simultaneous QoE measurements
· The UE is assumed to indicate to the RAN its capability with respect to providing RAN visible QOE metrics (LS to RAN2 seems needed).
· RAN3 agree on:
· RAN visible QoE measurement activation, UE AS indicates to UE APP that RAN visible QoE measurement has been triggered, potentially with RAN visible QoE metrics needed to be collected at UE APP as requested by RAN.
· RAN visible QoE measurement deactivation, UE AS indicates to UE APP that RAN visible QoE measurement has been terminated, and then UE APP stops to provide RAN visible QoE measurement results to UE AS.
· RAN3 agree that RAN generates the RAN visible QoE measurement configuration.
· RAN3 agree that the ID used to identify QoE measurements is reused for identifying the RAN visible QoE measurements.
· RAN3 agree that RAN visible QoE metrics collection can be configured only if QoE measurements are configured for the same service type.
· RAN3 agree that multiple simultaneous RAN visible QoE measurements are supported.
· RAN3 agree that the RAN visible QoE configuration can be configured flexibly (i.e., it is not fixed).
· RAN3 agree that the RAN visible QoE configuration sent to UE should contain:
· Metrics to be reported, should contain at least as a mandatory IE.
· RAN3 agree that the RAN visible QoE report is provided inside a dedicated IE, outside the QoE report container.
· RAN3 agree that the RAN decides whether RAN visible QOE measurement collection and reporting is activated.



Furthermore, there is one direct question asked to RAN2:
	1) RAN3 is discussing whether RAN visible QoE metrics and legacy QoE measurement report can be reported separately, or they should be reported together. RAN3 is also discussing whether RAN visible QoE reports can be delivered to the RAN with higher priority with respect to legacy QoE measurement report. To help the discussion, RAN3 wants to check with RAN2 on the potential solutions:
a. Whether RAN visible QoE be reported over high-priority SRB (SRB1 or SRB3) while legacy QoE still be reported over SRB4.
b. Or whether low-priority SRB (SRB4) should be used for RAN visible QoE as well.
Please note that RAN3 agreed that the RAN visible QoE report is sent in a dedicated IE.



Based on the current agreements, an overall procedure for configuring and reporting RAN visible QoE will look in the following way:
[image: ]
Figure 1 An overall procedure for configuring and reporting RAN visible QoE
UE capability for RAN visible QoE
As agreed by RAN3, the UE needs to provide its capability for reporting RAN visible QoE. There are three possibilities to define such capability:
· Option 1: per UE 
· A single capability for RAN visible QoE is reported which indicates the support of RAN visible QoE for all the service types for which the UE supports application layer QoE and for which RAN visible QoE is possible (according to RAN3 agreements this includes DASH streaming and VR in Rel-17).
· Option 2: per service type
· Capability for RAN visible QoE is independent from support of applicaiton layer QoE, e.g. UE may support applicaiton layer QoE for both DASH and VR, but support RAN visible QoE only for DASH.
· Option 3: per QoE metric
· Currently RAN3 is still discussing the QoE metrics related to RAN visible QoE, and RAN3 may agree on some metrics and let RAN2 further discuss them. We understand that there may be different requirements and definitions for different QoE metrics, so one possibility is that the UE may indicate the support per QoE metric (depending on the complexity). For example, the support of buffer level reporting for DASH.

In our opinion, option 1 is simplest and would make the RAN visible QoE feature most useful. Therefore, we propose to agree on the following:
Proposal 1: RAN visible QoE capability is specified as a single capability (i.e. not per service type or per QoE metric). When UE indicates RAN visible QoE capability, the service types for which the UE supports RAN visible QoE are the same as the ones for which the UE is capable of application layer QoE (with the restriction that RAN visible QoE is applicable to DASH and VR only).

RAN visible QoE configuration
RAN3 agreed the following on this topic:
· RVQOE collection can be configured only if QoE measurements are configured for the same service type.
· The ID used to identify QoE measurements is reused for identifying the RVQOE measurements. 
· RAN visible QoE measurement activation, UE AS indicates to UE APP that RAN visible QoE measurement has been triggered, potentially with RAN visible QoE metrics needed to be collected at UE APP as requested by RAN.
Even though RAN visible QoE can only be configured when application layer QoE is configured at the UE, it does not mean that these configurations have to be provided to the UE always at the same time, e.g. the network may want to add RAN visible QoE configuration at a later stage or decide to release it while keeping application layer QoE.
Proposal 2: It should be possible for the network to configure/release RAN visible QoE configuration independently from application layer QoE configuration (while preserving a principle that RAN visible QoE collection can be configured only if QoE measurements are configured for the same service type).
Based on proposal 1, we think the principles for RAN visible QoE configuration could be:
· The UE needs to receive two types of configurations from the network before collecting RAN visible QoE measurements, i.e. application layer QoE configuration container and RAN visible QoE configuration
· The QoE configuration container includes needed QoE metrics and the relevant reporting rules (e.g. periodicity, triggering event etc.). RAN visible QoE configuration defines just the metrics that should be collected for RAN visible QoE and is linked to a specific QoE configuration container. This also means the network should request metric A/B/C to be collected for RAN visible QoE configuration only if the network has configured metric A/B/C in QoE configuration container.
· For RAN visible QoE configuration, how to indicate QoE metrics is FFS and it has relations with RAN3. In the LS [1], RAN3 has not indicated the details for them
When it comes to RAN visible QoE configuration in RRC, the simplest way to achieve it is to include RAN visible QoE configuration in the same configuration IE as application layer QoE configuration. MeasConfigAppLayer IE can be reused for this purpose, but its name would then have to be modified to something more general, covering both RAN visible and application layer QoE, e.g. MeasConfigQoE (similar changes would be required for other IEs/fields as well). An exemplary ASN.1 structure considering this may look as follows (the metrics and other contents of measConfigRAN-QoE depend on further RAN3 progress):
OtherConfig-v17xy ::=                   SEQUENCE {
    measConfigAppLayerToAddListmeasConfigQOE-ToAddModList-r17      	SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayerMeasConfigQOE-r17   OPTIONAL,    -- Need N
    measConfigAppLayerToReleaseListmeasConfigQOE-ToReleaseList-r17     SEQUENCE (SIZE (1..maxNrofQoE-r17)) OF MeasConfigAppLayerIdMeasConfigQOE-Id-r17 OPTIONAL     -- Need N
}

[bookmark: _Hlk73087151]MeasConfigAppLayerMeasConfigQOE-r17 ::=        SEQUENCE {
    measConfigAppLayerIdmeasConfigQOE-Id-r17            MeasConfigAppLayerIdMeasConfigQOE-Id-r17,
    measConfigAppLayerContainer-r17		OCTET STRING	OPTIONAL, -- NEED M
    serviceType-r17						ENUMERATED {streaming, mtsi, spare6, spare5, spare4, spare3, spare2, spare1}  OPTIONAL,  -- Need N
	measConfigRAN-QOE-r17				SEQUENCE {
		metrics-r17 	SEQUENCE {
			bufferLevel-r17			FFS_TYPE,
			averageThroughput-r17	FFS_TYPE,
			playoutDelay-r17		FFS_TYPE
		},
		samplePercentage (FFS),
		startTime (FFS),
		duration (FFS),
		reportingInterval (FFS),
		triggeringEvent (FFS),
		drb-Information (FFS)
	}	OPTIONAL, -- NEED R
    ...
}

Proposal 3: RAN visible QoE configuration should be included in the same configuration IE as application layer QoE configuration (the ASN.1 structure proposed above can be used as a baseline). The detailed definitions of metrics are pending for further RAN3 progress.

RAN visible QoE report
RAN3 agreed the following on this topic:
· The RVQOE report is provided inside a dedicated IE, outside the QoE report container.
· FFS: RVQoE and legacy QOE can be reported separately.

Additionally, RAN3 asks RAN2 in the LS in [1] whether RAN visible QoE can be reported over high-priority SRB (SRB1 or SRB3) while legacy QoE would still be reported over SRB4, or whether low-priority SRB (SRB4) should be used for RAN visible QoE as well. 

In the following table, we provide some analysis for QoE reporting container and RAN visible QoE report.
	
	QoE reporting container
	RAN visible QoE report

	Source
	UE application layer
	UE application layer

	Usage for the network
	Mainly used by OAM
	Mainly used by RAN

	Real-time requirements?
	No
	Yes?

	Data volume (for one report)
	Varied
	Normally small

	Reporting frequency
	Depends on reporting configuration
	Depends on reporting configuration



For the RAN visible QoE report, the main intended usage that is mentioned is for the real-time radio resources management, e.g. RAN can utilize the measurements to optimize the RRM resources so that the user experience can be guaranteed.. Even though, in theory, RAN visible QoE may be used in real-time to improve user experience of a particular service, it has not been yet understood how this can be done by the network and whether/how it would impact instantaneous network’s behaviour. However, currently SIB1 carries signalling that is strongly related to the basic system functionalities such as maintaining a stable and usable RRC connection between the network and the UE, recovering from link failure etc. Addition of more signalling messages on SIB1 will impact these functionalities. 
On the other hand, if both QoE reporting container and RAN visible QoE report are put on SRB4, it is likely that the priority of SRB4 will be lower than other SRBs, and thus it will not be possible to achieve the potential real-time optimization gains. And if the priority of SRB4 is set to be equal to SRB1, the normal RRC signalling will be impacted by QoE reporting containers (which may be very large in some cases).
Observation 1: If both QoE reporting container and RAN visible QoE report are put in SRB4, the priority of SRB4 may be hard to set as the priority and size of the application layer reports and RAN visible reports is different.
Observation 2: If the RAN visible QoE report is used for real-time optimization for RAN, it may be inappropriate to consider SRB4 for transmitting the report.
A middle ground that could be considered is usage of SRB2. It is lower priority than critical SRB1 signalling, but higher than other radio bearers usually. 
Observation 3: SRB2 can be a good candidate for carrying RAN visible QoE reports, considering its relatively high priority, but lower than critical SRB1 signalling.
Considering these observations, we propose the following:
Proposal 4: RAN2 considers using SRB2 for transmitting RAN visible QoE reports.

3	Conclusions
Based on the discussion in this paper, the following is observed and proposed:
Proposal 1: RAN visible QoE capability is specified as a single capability (i.e. not per service type or per QoE metric). When UE indicates RAN visible QoE capability, the service types for which the UE supports RAN visible QoE are the same as the ones for which the UE is capable of application layer QoE (with the restriction that RAN visible QoE is applicable to DASH and VR only).
Proposal 2: It should be possible for the network to configure/release RAN visible QoE configuration independently from application layer QoE configuration (while preserving a principle that RAN visible QoE collection can be configured only if QoE measurements are configured for the same service type).
[bookmark: _GoBack]Proposal 3: RAN visible QoE configuration should be included in the same configuration IE as application layer QoE configuration (the ASN.1 structure proposed above can be used as a baseline). The detailed definitions of metrics are pending for further RAN3 progress.
Observation 1: If both QoE reporting container and RAN visible QoE report are put in SRB4, the priority of SRB4 may be hard to set as the priority and size of the application layer reports and RAN visible reports is different.
Observation 2: If the RAN visible QoE report is used for real-time optimization for RAN, it may be inappropriate to consider SRB4 for transmitting the report.
Observation 3: SRB2 can be a good candidate for carrying RAN visible QoE reports, considering its relatively high priority, but lower than critical SRB1 signalling.
Proposal 4: RAN2 considers using SRB2 for transmitting RAN visible QoE reports.
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