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1	Introduction
RAN#91-e agreed the NR QoE with the following objectives:
	· 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).
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]




In this contribution we elaborate QoE measurement configuration and reporting handling. In particular, we address the QoE measurement collection and reporting control by the RAN.  
2	Discussions
[bookmark: _Hlk71028983]2.1	Simultaneous QoE configurations
NR WI targets multiple simultaneous QoE measurements to be configured at a UE.
LTE use the following procedures for configuration and reporting:


Figure 1: Application layer measurement reporting (TS36.331, Figure 5.6.19.1-1)
RAN2#113bis-e agreed to use the same message structure, as in LTE,i.e., MeasReportAppLayer.
The objective with simultaneous QoE configurations can be fulfilled in two possible ways:
· either several RRC Reconfigurations messages can be send to the UE with QoE configuration, or
· a single RRC reconfiguration message (with QoE configuration) is extended (compared to the LTE signalling) to allow simultaneous configuration of multiple QoE measurements.
The message will pass some (at least partially) transparent content, thus, it can be assumed simultaneous configuration of multiple QoE measurements can be done in a single RRC message, even if the gNB was not required  to distinguish them:
Proposal 1: MeasReportAppLayer messagesupports simultaneous configuration of multiple QoE measurements..
The TR 38.890 writes: “In case multiple QoE measurements are configured at a UE, it can be discussed in the normative phase whether one measurement is configured per service type at the UE.”
As a starting point, for Rel-17, we think RAN2 can limit the number of QoE Measurement  configurations in AS to one per service type. Thus, multiple services can be allowed in QoE configuration over RRC, while one set of measurements per service.
Another aspect to take into account is the handling of multiple configurations in Application Layer: The behaviour of Application layer is not clear if several QoE configurations are received for the same service. Would the newest replace the oldest one? Would both be kept? For this reason too, we think that in Rel-17, only one configuration per service type should be allowed.
Proposal 2: In Rel-17, only one QoE measurement configuration per service type is allowed.
2.2	QoE measurement handling in RRC_IDLE 
When UE goes to Idle mode, the Access Stratum configuration is deleted and is re-configured when the RRC configuration is resumed. This includes the QoE Measurement configuration in Access Stratum. While, RAN2#113bis-e has agreed that:
The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).

for RRC_IDLE the configuration storage shouldn’t be continued, as RRC IDLE is out of the WI scope.
Proposal 3: When UE goes to RRC Idle mode, the Access Stratum configuration for QoE Measurement Report is deleted in UE.
Note that SRB 4 handling could be different for Idle mode and RRC_INACTIVE transition: SRB4 would be “suspended” in case of transition to RRC_INACTIVE and released in case of transition to Idle Mode.
2.3	Intra-RAT mobility
To support QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario, similar principles can be adopted as apply for Trace Functionality:
· for signaling based Trace Activation the principle is that one particular user is selected for data collection. This implies the network wants to keep “track” on the configuration
· for management based Trace Activation the principle is that the configuration is area based, i.e. no specific user is selected for data collection. This implies the network does not need to keep “track” on the configuration (it is managed at area level)
Since the principles have impact to radio configuration, we propose to adopt the following principles for QoE at handover:
Proposal 4: For signaling based QoE activation, the configuration propagates during Handover. 
Proposal 5: For management based QoE activation, the configuration does not propagate during Handover and can be removed at Handover.

2.4	RAN visible QoE
[bookmark: _Hlk68198098]The goal of RAN visible QoE is to make the Network aware of some parts of the QoE information. Figure 2 (as per  TR38.890) shows the studied during Study Item messages flow for RAN-visible QoE information configuration and reporting: 


Figure 2: RAN-visible QoE concept (TR38.890, Figure 6.7.1-1)
QoE information can be categorized into:
0. XML-formatted Configuration + RAN-visible QoE Configuration 
0. XML-formatted Report + RAN-visible QoE Information
For the QoE configuration, already LTE framework has made some parameters non-transparent. I.e. ‘service type’ is already indicated parameter in the LTE configuration message. Thus, the QoE configuration is not fully transparent to RAN. To increase RAN awareness on QoE data collection, the QoE Configuration can become assisted by additional information being deemed as useful in QoE management by the RAN. 
Proposal 6: RAN-visible QoE is limited to the indication of separate parameters in QoE configuration (e.g. service type). 
As in LTE, we believe that the best option is to make extracting of the relevant information as implementation specific solution, so that no standardized requirements on how the XML file is translated to RRC readable format are defined. Any standard requirements to translate or maintain the XML file into RRC protocol (e.g. any changes in the XML file) could require additional encoding rules and extra cross-specification efforts. 
When it comes to RAN visibility on QoE reporting the complexities may not justify benefits. To make RAN aware of the content of the QoE Report: Either: 
· UE has to extract some/all elements from the QoE report and add it in the UL message, or
· NW is in charge of extracting the relevant information from the QoE Report.
The extracting of the entire report should not be standardized, we believe there may be elements or isolated parameters that can assist the QoE data collection 
Proposal 7: RAN2 does not specify extracting of the entire XML-report.  
2.5	Unknown Report from Application Layer 
It could happen that UE access layer receives from Application layer a QoE report that does not correspond to any of the QoE configuration in AS. This could happen for example if UE was sent to Idle and is back to RRC CONNECTED, or if radio is switched off. This may also happen if UE AS is configured for a service type only, but UE AS receives QoE Report for another service type. The second service type configuration may have been released / deleted in UE Access Stratum by the Network.
In normal condition, the UE expects and receives QoE measurement report from Application layer for QoE configuration that have ongoing RRC configuration. For those, the UE can for example check the QoE Reference and the service type. While RAN2 cannot specify the UE behaviour for QoE Measurement Report received from Application Layer for which UE Access Stratum was not configured, we propose:
Proposal 8: UE forwards to Network the QoE report for which it has valid configuration.

2.6	Reporting interval 
Following LTE framework, and TR38.890 NR baseline mechanism for QoE Measurements Collection  still assumes that QoE measurement configuration is carried in an AS container from RAN node to UE AS, i.e., relative parameters included in AS container are transparent for RAN node and UE AS (see Figure 3). 



Figure 3: QoE Measurements Collection framework.
Within the QoE measurement configuration that is sent transparently to the gNB and the UE, the parameters structure has reporting scheme applied in UE application layer. The configuration is XML formatted (a per TS26.247). Only UE application layer can understand that information. 
It’s worth noting that Semantics of Quality Reporting Scheme Information defined in TS26.247, specify explicitly, the time information on when the reporting should be expected:

	Element or Attribute Name
	Use
	Description

	…..
	
	

	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report. For each report sent, only the newly collected information since the previous report shall be reported.

	…..
	
	



Observation 1: QoE configuration passed via radio interface contains information on QoE reporting interval (@reportingInterval).
The UE application layer reports QoE data with one cycle defined by @reportinginterval. However, the UE RRC layer, neither gNB knows the exact time and cannot know when to expect the reporting. 
Observation 2: The exact time of QoE reporting is invisible to RRC.
On the other hand, as data collection takes place in RAN domain, RAN node can stop ongoing QoE measurement configurations, release existing QoE measurement configurations or pause QoE measurement reporting according to the agreed principles for NR. 
While the release or stop can happen to RRC layer only and in uncoordinated manner with application layer timing, it creates a problem with configuration left ongoing in the application level. This brings about additional complexities in handling unexpected application layer reports to the UE’s RRC. 
The way on handling the data from Application layer requires further insight in context of RRC_INACTIVE state and RAN control in case of overload, with possibly to release or interrupt the data by RAN (due to overload).
In case the UE is RRC connection is released (no active connection to report application based layer measurements), the UE’s application layer may generate storm of reports with reporting intervals, with no possibility to pass the reports to gNB (due to lack of active RRC connection). Currently neither UE nor RAN has control on the incoming unexpected application layer reporting. The initial simplistic assumption can be that the data is discarded, however it does not prevent the user request to discard data too frequently. 
Observation 3: According to LTE baseline, neither UE nor RAN has control on the incoming unexpected application layer reporting.
While during QoE Study Item phase, it was deemed to make some QoE information visible to RAN, we believe the information on time interval for application-based layer measurements reporting would be beneficial input to RAN for adopting pause/stop/release procedures.  Especially, in case of overload situation, RAN should be able to control  UE’s QoE reporting in a way that handles the pause/release of unwanted reporting with a predictable outcome (no further application-based measurements coming to UE’s Access Stratum).
We believe, the RAN node should be able to set a configuration parameter for measurements collection duration or measurement reporting cycle within QoE Measurement Configuration message (AppLayerConfiguration) for better control of the QoE reporting.
We note the RAN awareness on “report interval” can be beneficial insight for three WI objectives:
· Activation, and deactivation procedures 
· QoE measurement handling in RRC_INACTIVE
· QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting, as well as 
· RAN visible QoE, evaluate, for which initial relevant set of RAN-visible QoE parameters is expected to be identified 
However, extracting the relevant information as implementation should be left to implementation to avoid standardized requirement how the XML file is translated to RRC readable format. 
To get reasonable design of RAN control over ongoing QoE measurement configurations, including pausing the measurement configurations we propose:
Proposal 9: For QoE reporting control RAN node is made aware of the reporting interval applied for QoE data collection, either by its explicit value or a time relative to the reporting interval.
Proposal 10: To support QoE measurement reporting control, RAN supports configuration of QoE data collection cycle.

3	Conclusion
This document has made the following proposals:
Proposal 1: MeasReportAppLayer messagesupports simultaneous configuration of multiple QoE measurements..
Proposal 2: In Rel-17, only one QoE measurement configuration per service type is allowed.
Proposal 3: When UE goes to RRC Idle mode, the Access Stratum configuration for QoE Measurement Report is deleted in UE.
Proposal 4: For signaling based QoE activation, the configuration propagates during Handover. 
Proposal 5: For management based QoE activation, the configuration does not propagate during Handover and can be removed at Handover.
Proposal 6: RAN-visible QoE is limited to the indication of separate parameters in QoE configuration (e.g. service type). 
Proposal 7: RAN2 does not specify extracting of the entire XML-report.  
Proposal 8: UE forwards to Network the QoE report for which it has valid configuration.
Proposal 9: For QoE reporting control RAN node is made aware of the reporting interval applied for QoE data collection, either by its explicit value or a time relative to the reporting interval.
Proposal 10: To support QoE measurement reporting control, RAN supports configuration of QoE data collection cycle.
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