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Introduction

NR QoE SI [1] was discussed at last meeting and progress on service need to be measured and potential solution.

	Service part:

NR QoE management supports following service types: 

Streaming video: TS 26.247

VR: TS 26.118

MTSI: TS 26.114

MBMS: TS 26.347

The radio related measurements and information to assist the NR QoE management functionality in addition of SA4 QoE metrics will be considered, whether collects from the RAN node and/or from the UE is FFS.

Solution part:
Study the requirements for QoE report visibility at the RAN.

The UE Application layer measurement capability is indicated in the UE Radio Capability Info Indication message.

RAN3 agrees to study:

- The mechanisms for RAN releasing QoE measurements; 

- The mechanisms for handling QoE report delivery at RAN overload.

Discuss the QoE measurement configuration and reporting in SA, NSA and MR-DC.

NR QoE measurement configuration is maintained in the RRC INACTIVE state.

Mobility support is specified for both signaling- and management-based NR QoE management.

Both the management-based and signalling-based solutions for NR QoE management are supported.

UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view.

Discuss event- and time-based measurement triggering and stopping, as well as measurement triggering by RAN.
Study the requirements for QoE report visibility at the RAN.

Liaise RAN2 to inform them that UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view.


This contribution provides further consideration on these aspects.
Discussion
Radio related measurements with NR QoE

At last meeting, RAN3 agree to take into account radio related measurements to assistant the NR QoE. However, detail of radio related measurements an how to assistant NR QoE is not clear.

There are two type of radio related measurements, one is network assistant information

Radio related network assistant information for NR QoE
One is radio related configuration such as DC/CA mode [2], for example, if provide such information with QoE report, the post progress analysis server will use the information to better classify UE QoE status. 
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It is understanding that the QoE measurements conducted at UE Application layer bases on configuration from network (signalling based or management based). Before QoE measurement end and QoE report provide to UE AS layer, the radio configuration may change multiple times. For instance, at the start of QoE measurement, the RAN node configure the UE with Dual connectivity mode and then due to traffic offload decision, the RAN node may change the configuration to single connectivity. It is challenge for UE to record detail history of radio configuration for UE QOE. In addition, only provide DC/CA mode does not help detail root cause of degraded UE QoE situation. The analyse does not able to differentiate poor radio condition from degraded UE QoE situation. 
Detail radio related measurement for NR QoE
The other is to provide concurrency radio measurements such as Layer 2 measurements or MDT measurement result. It is noting the measurements in current specification can be re-used for the radio measure. One possible technology is to re-use MDT. Figure in the following show how detail radio related measurement for NR QoE is trigger, collected and report and show how the measurement co-relate with NR QoE report. 
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Step 1: The network manager(NM or O&M) provides QOE and MDT measurement configuration to the RAN node.
When NW trigger NR QoE measurement and at the same time ,NW want better evaluate NR QoE report with Network Situation, NW can trigger a MDT task towards the same UE. 
Step 2: The network manager sends the two configurations to the NG-RAN node.

Step 3: The RAN node sends the QOE configuration to the UE

The RAN node sends the QOE configuration to the application layer of the UE. RAN node also provides MDT trace ID to the UE. UE starts QOE measurement.

Meanwhile, according to the MDT configuration, the RAN node and/or UE performs MDT measurement.

Step 4: RAN and/or UE collect and report MDT measurement result to server.

RAN node and UE conducts MDT measurement. UE provides MDT reports to RAN node. RAN node provides MDT report to analysis server.
Step 5: UE reports QoE measurement result to RAN. 

The measurement report is co-relate with corresponding MDT trace ID. After the measurement is completed, the UE reports the result with MDT trace ID to analysis server through RAN node .If the server address (collection report address) configured by MDT Configuration and QOE configuration is the same, both reports will be sent to the same server.

Step 6: The server analyzes the QoE measurement result.

With co-related MDT trace ID, the server is able to co-relate QoE report with corresponding MDT report. Based on the two information, the server is able to analysis the UE ‘s QoE state and corresponding network radio situation.
Step 7: The server optimizes the network or UE service configuration.
Based on the analysis , we propose: 

Proposal 1:It is benefit and feasible to provide detail radio measurement for NR QoE. The radio measurement can be co-relate to NR-QoE report.
QoE report visibility at the RAN
QoE report visible at RAN node can optimize RRM decision. Different UEs have different QoE requirements, resource allocation should be based on the UE requirements. QoE report enable adaptive RRM mechanism. 

However it is challenge to use QoE report to RRM directly. 

Firstly, RRM on the RAN node has a time requirement for inputting QOE information, while the report of QoE is depends on UE, the feedback information from different UE is hard to be controlled in time.

Secondly, the content of the QoE report is relate to the experience of Service level not radio level. Take QoE metric for streaming traffic (TS 26.247) as example. The QoE metric includes such as HTTP Request/Response Transactions, Representation Switch Events, Average Throughput, Initial Playout Delay etc. These metric is relate to service experience and is hard to be used by RRM in the RAN node.

The new defined QoE metric and QoE container need to co-ordinate with SA4, given the limited time for the NR QoE, it is propose to de-priority 
Proposal 2: QoE report visibility at the RA can be discussed in the later part of the SI depending on the progress.

  Signalling flow for NR QoE
Signalling flow for Signalling based NR QoE 

When NR QoE session need to be established, the network management entity selects a UE and triggers activation of NR QoE measurement toward Core network. Core network sends NR QoE measurement activation message to RAN node served the UE. The RAN node provides NR QoE configuration to the UE. After QoE measurement complete, the UE provides NR QoE report to RAN node. RAN node provides UE’s NR QoE report to Server. 
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Figure 6.1 Signalling based NR QoE
Signalling flow for management based NR QoE

When NR QoE session need to be established, the network management entity triggers activation of NR QoE measurement toward RAN node. The RAN node selects UE based on information from network management entity. The RAN node provides NR QoE configuration to the UE. After QoE measurement complete, the UE provides NR QoE report to RAN node. RAN node provides UE’s NR QoE report to Server. 
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Proposal 3: To captured the signalling flow into TP. 

Left open issues for NR QoE solution

	Study the requirements for QoE report visibility at the RAN.

The UE Application layer measurement capability is indicated in the UE Radio Capability Info Indication message.

RAN3 agrees to study:

- The mechanisms for RAN releasing QoE measurements; 

- The mechanisms for handling QoE report delivery at RAN overload.

Discuss the QoE measurement configuration and reporting in SA, NSA and MR-DC.

NR QoE measurement configuration is maintained in the RRC INACTIVE state.

Mobility support is specified for both signaling- and management-based NR QoE management.

Both the management-based and signalling-based solutions for NR QoE management are supported.

UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view.

Discuss event- and time-based measurement triggering and stopping, as well as measurement triggering by RAN.
Study the requirements for QoE report visibility at the RAN.

Liaise RAN2 to inform them that UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view.


In addition, based on offline discussion of NR QoE solution, several related open issues need to take into account.
Issue 1: The mechanisms for RAN releasing QoE measurements

In LTE, the mechanism for RAN releasing QoE measurements by release SRB4 for the UE. It is straightforward to take this method as start point for NR QoE. However how SRB4 designed and use belong to the RAN2 working scope, it is propose to consult RAN2 on this aspects.
Proposal 4: Consult RAN2 on mechanisms for RAN releasing QoE measurements.
Issue 2: The mechanisms for handling QoE report delivery at RAN overload

This topic relates to LTE QoE discussion. In [S5-195659] and [ S4-191234], the topic raised from SA5 and initially analysis by SA4.

	Temporary stop of reporting is specified to be sent to the UE and then to the application when the RAN detects an overload situation. The application is allowed to continue recording, but shall store the QoE reports. When the overload situation has ended, RAN can remove the temporary stop, and any stored reports can then be sent. SA4 is unsure if this functionality is necessary, as RAN can instead just disable the QoE reporting if needed. SA4 kindly asks SA5 to explain why a temporary stop functionality is needed


Considering the LTE QoE is under discussion and have no progress, it is propose for NR QoE to wait the discussion result from LTE QoE and align with the solution if necessary.

Proposal 5: How to handling QoE report delivery at RAN overload can wait progress of LTE QoE enhancement.

Issue 3: Discuss the QoE measurement configuration and reporting in SA, NSA and MR-DC.

QoE measurement takes place in UE’s application layer, therefore the QoE measurements configuration is agnostic to SA/NSA/MR-DC.

While for QoE measurements reporting:
As explained in section 2.1, if co-related with MDT measurements, the impact of SA/NSA/MR-DC can be implicitly captured in MDT reports.

As for whether MDT report provides via MN node or via SN node will take into account in RAN2.

Proposal 6: To confirm QoE measurement configuration is agnostic to SA/NAS/MR-DC.
Consult RAN2 about QoE measurement reporting in MR-DC. 

Issue 4: NR QoE measurement configuration is maintained in the RRC INACTIVE state
For NR QoE, it is not clear on the behavior of NW and UE when UE is in the RRC_INACTIVE state.

For NW side, the UE’s inactive context is saved and the QoE report configuration is saved when NW support to save.

For UE side, the UE’s AS inactive context is saved and QoE measurements configuration is saved in UE’s application layer. UE AS layer does not inform UE Application layer to delete QoE measurement via AT command.

Proposal 7: To confirm NG-RAN and UE-AS layer does not delete NR QoE measurements configuration if saved. 
Issue 5: Mobility support is specified for both signaling- and management-based NR QoE management.

Similar as MDT and Trace procedure, Mobility is supported for signalling based NR QoE. While fore management based NR QoE, the mobility between NG-RAN should be evaluated. It is because the management based NR QoE is triggered from O&M belong to one RAN node, it is not always possible for such an O&M configure NR QoE area belong to other RAN node. Therefore in general, management based NR QOE is inside in one NG-RAN 
Proposal 8: Consult SA5 on mobility limitation for management based NR QoE.
Issue 6: Discuss event- and time-based measurement triggering and stopping, as well as measurement triggering by RAN

Either event-based or time-based measurement trigger is to filter QoE reports. The similar discussion is discussed in MDT where MDT report filtering is aiming for improve radio efficiency. While the majority in the discussion is UE need to provide whole picture of MDT report to the network and network do the final filter of the the reports. With the same principle, it is propose not consider QoE report filer in Rel-17.

Proposal 9:RAN3 to confirm not consider QoE report filer function in Rel-17.   
3. Conclusion

In this contribution , observations and proposals are:
Proposal 1:It is benefit and feasible to provide detail radio measurement for NR QoE. The radio measurement can be co-relate to NR-QoE report.
Proposal 2: QoE report visibility at the RA can be discussed in the later part of the SI depending on the progress.
Proposal 3: To captured the signalling flow into TP. 

Proposal 4: Consult RAN2 on mechanisms for RAN releasing QoE measurements.

Proposal 5: How to handling QoE report delivery at RAN overload can wait progress of LTE QoE enhancement.

Proposal 6: To confirm QoE measurement configuration is agnostic to SA/NAS/MR-DC.

Consult RAN2 about QoE measurement reporting in MR-DC. 

Proposal 7: To confirm NG-RAN and UE-AS layer does not delete NR QoE measurements configuration if saved. 

Proposal 8: Consult SA5 on mobility limitation for management based NR QoE.

Proposal 9:RAN3 to confirm not consider QoE report filer function in Rel-17.

Proposal 10: Corresponding TP for TR can be found in [5].
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