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Introduction
In RAN#91meeting, the new WID about NR QoE management and optimizations for diverse services [1] was approved. The objects of this WID is captured as below.

· 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]
· 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]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.
This contribution will discuss about the configuration and reporting for RAN-visible QoE
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Discussion
Note: For clearly understanding, we may name the QoE measurement which is discussed by SA4/SA5 as traditional QoE measurement.

In study phase of NR QoE supporting, RAN-visible QoE was discussed and agree to specify this feature in WI phase.  The detail solution is captured in section 6.7.2 in 38.890 [2]. The message flow for RAN-visible QoE information reporting is illustrated as the below figure. 
1.
An NG-RAN node assembles and sends the RAN-visible QoE configuration to a UE, which may be sent along with the QoE measurement configuration container transmitted from the OAM, directly or via the CN. 

2.
The UE receives and applies the RAN-visible QoE configuration and/or QoE measurement configuration container. The RAN-visible QoE configuration may be so that the corresponding RAN-visible QoE information that is reported can be a unique value or a combination of values reflecting the QoE metrics useful for RAN (such as buffer level). The RAN-visible report is provided from the application layer of the UE to the UE’s RRC layer by means of an AT command. The UE’s RRC layer then includes the RAN-visible report, along with the QoE report container, but as a separate IE, in the MeasReportAppLayer IE, and sends it to the RAN.

3.
The NG-RAN node reads the RAN-visible QoE information and/or forwards the (legacy) QoE report container to the QoE server accordingly. Alternatively, the OAM server may generate the RAN-visible QoE report and send it to the RAN.
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The RAN-visible QoE configuration is sent from RAN to the UE along with the QoE configuration from management system. The RAN-visible configuration may be generated by RAN and locally encoded in the defined format. As we know the traditional QoE configuration container is encoded in XML format. The UE AS layer sent it to application layer via AT command. What kind format the RAN-visible configuration used should be studied. If the XML format is used, the RAN should have the capability of encoding the XML format. If we don’t want to increase responsibility and workload of the RAN, the RAN-visible QoE configuration may be configured by management system.      
Proposal 1: The RAN-visible QoE configuration may be generated by management system or RAN locally
Proposal 2: The format of RAN-visible QoE configuration is XML if it is generated by management system 

Proposal 3: RAN2 design the format of RAN-visible QoE configuration if it is generated by RAN locally

As specified in 28.405[3], the QoE reference ID to differentiate the traditional QoE measurement. For RAN-visible QoE measurement, the QoE measurement (or reference) ID should be defined. If RAN-visible QoE always is configured along with the traditional QoE configuration, the QoE reference ID may be reused for the RAN-visible QoE.

Proposal 4: RAN-visible QoE measurement ID should be defined for the report post processing 

In this WI, we will specify the traditional QoE measurements as below: 

· activation, and deactivation procedures 

· Multiple simultaneous QoE measurements
· QoE measurement handling at RAN overload
· QoE measurement handling in RRC_INACTIVE
· Mobility 

· Per-slice QoE

· Align with radio-related measurement
When we specify these features for the traditional QoE measurement, we should consider the supported for the RAN-visible QoE. The RAN-visible QoE may reuse the activation, and deactivation procedure for traditional QoE. The multiple simultaneous QoE measurements should be supported. Also pause and resume the RAN-visible measurement is supported when RAN is overloaded. We should study whether per-slice QoE and align with radio-related measurements is support in RAN-visible measurement. 
Proposal 5: Identify the specified scope for RAN-visible QoE measurement from the object of the WI
-
activation, and deactivation procedures 

-
Multiple simultaneous QoE measurements

-
QoE measurement handling at RAN overload

-
QoE measurement handling in RRC_INACTIVE

-
Mobility 

-
Per-slice QoE

-
Align with radio-related measurement
For the RAN-visible QoE report, the format should be not the XML format. It may be encoded as the elements of RRC layer. Otherwise we don’t need to specify the RAN-visible QoE. RAN2 may design the format of the RAN-visible report. In traditional QoE measurement, the application layer sends the XML format report to AS layer via AT command as specified in 28.405[3]. The RAN-visible QoE report generated by application layer should be encoded with the defined format and put in the container. So the application layer can sent it to AS layer via AT command.

Proposal 6: RAN2 may design the format of the RAN-visible report with RRC IEs format.
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Conclusion

In the present contribution we make the following observations and proposal:
Proposal 1: The RAN-visible QoE configuration may be generated by management system or RAN locally

Proposal 2: The format of RAN-visible QoE configuration is XML if it is generated by management system 

Proposal 3: RAN2 design the format of RAN-visible QoE configuration if it is generated by RAN locally

Proposal 4: RAN-visible QoE measurement ID should be defined for the report post processing 

Proposal 5: Identify the specified scope for RAN-visible QoE measurement from the object of the WI

-
activation, and deactivation procedures 

-
Multiple simultaneous QoE measurements

-
QoE measurement handling at RAN overload

-
QoE measurement handling in RRC_INACTIVE

-
Mobility 

-
Per-slice QoE

-
Align with radio-related measurement
Proposal 6: RAN2 may design the format of the RAN-visible report with RRC IEs format.
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