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1 Introduction
Service types and potential solutions were discussed at last RAN3 meeting and the agreements are as follows. This document is proposed for discussion on the topics that RAN3 agrees to study.
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.
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.
2 Discussion
[bookmark: _Toc36551751][bookmark: _Toc29391014][bookmark: _Toc20953836]It’s a consensus that the LTE QoE solution is a baseline for NR QoE and the above topics can be divided into two types: 
· Type 1: new NR solutions 
·  radio related measurements and information
·  RAN-visible QoE measurement
· Type 2: LTE-based solution and enhancement 
·  Management-based and signalling-based QoE
·  Delivering of QoE configuration and report
·  Configuration maintaining when UE transfer to RRC INACTIVE state. 
·  Event- and time-based measurement triggering
·  RAN releasing QoE measurement
·  Pause of QoE report delivery at RAN overload
·  QoE measurement in NSA and MR-DC.
·  Mobility support

2.1 new NR solutions
2.1.1 radio related measurements and information
In addition to the QoE metrics, the radio related measurements (e.g. MDT) and information (e.g. cell information) to assist the NR QoE management functionality are considered. Whether the radio related measurements and information are collected from the RAN node and/or from the UE is FFS.
There are three options to correlate them:
· Option 1: radio related measurement and radio related/assistant information included in QoE measurement. 
· Option 2: radio related measurement contains the related/assistant information and proceeds separately with QoE measurement. The MCE can correlate them during post-processing.
· Option 3: introduce some radio related/assistant information in QoE measurement report and correlate it with radio related measurement report during post-processing. 
Option 1 will introduce big difference with LTE QoE solution and option 2 can minimum the impact on specification conversely. 
However, for some radio related/assistant information, option 3 is essential to analysis the QoE with no need of radio related measurement. 
For both Option 2 and Option 3, in addition to the time-based approach, introducing duplicate indications in QoE measurement report and radio related measurement can correlate them directly and exactly.
As to the radio related information, RAN sharing related information is beneficial for joint-build operators to analysis the UE QoS status when served with shared radio resource.  
Proposal 1: introducing on demand radio related/assistant information (e.g. RAN sharing information) in NR QoE measurement report.
Proposal 2: introducing duplicate indications in NR QoE measurement and radio related measurement to correlate them directly.

2.1.2 RAN-visible QoE measurement
Taking TS 26.247 [1] as an example, the QoE measurement configuration and QoE measurement reporting rules specified by SA4 are as follows:
-	QoE Configuration: The QoE configuration will be delivered via RRC to the UE as a container according to "Application Layer Measurement Configuration" (see [53]) for UMTS, and "measConfigApplicationLayer" (see [59]) for LTE. The container is an octet string with a maximum length of 1000 bytes, with gzip-encoded data (see [18]) stored in network byte order. The container shall be uncompressed, and is then expected to conform to XML-formatted QoE configuration data according to clause L.2 in the current specification. This QoE Configuration shall be forwarded to the DASH client. The interface towards the RRC signalling is handled by the AT command +CAPPLEVMC [61].
-	QoE Metrics: QoE Metrics from the DASH client shall be XML-formatted according to clause 10.6 in the current specification. The XML data shall be compressed with gzip (see [18]) and stored in network byte order into an octet string container with a maximum length of 8000 bytes. The container shall be delivered via RRC to the RNC according to "Application Layer Measurement Reporting" (see [53]) for UMTS, and to the eNB according to "measReportApplicationLayer" (see [59]) for LTE. The behaviour if the compressed data is larger than 8000 bytes is unspecified in this version of the specification. The interface towards the RRC signalling is handled by the AT command +CAPPLEVMR [61].
Thus, for LTE QoE management, both QoE measurement configuration received from OAM or CN and report received from UE's higher layer are encapsulated in a transparent container. Therefore, RAN is just a transparent forwarder for QoE configuration and reporting and is agnostic to the content. Furthermore, RAN is not able to coordinate the QoE measurement and RAN-related measurement (e.g. MDT) to identify whether it is the problem of RAN that causes QoE degradation. 
In addition to RAN-related measurement, RAN visible QoE measurement is beneficial to achieve more accurate RRM and network optimization. The specific benefit relies on implementation.
As NR supports various types of services, RAN visible QoE metric of various vertical services can be categorize into predefined parameters to limit the quantity of new IEs. 
To ensure backward compatibility, the QoE measurement configuration and QoE measurement reporting defined by SA4 can maintained as containers and RAN-visible QoE metrics/parameters can be duplicated or deduced from that defined by SA4. 

Proposal 3: introducing RAN-visible QoE metrics in NR QoE which are duplicated or deduced from that encapsulated in the transparent container.
2.2 LTE-based solution and enhancement
2.2.1 Management-based and signalling-based QoE


Figure 1: Management-based and signalling-based QoE procedure 

It’s agreed that both signalling based and management based initiation cases are allowed for NR QoE. 
For the signalling based case, the Application Layer Measurement Collection is initiated towards a specific UE from CN nodes reusing the Trace mechanism; 
For the management based case, the Application Layer Measurement Collection is initiated from OAM targeting an area (without targeting a specific UE).
Proposal 4: Management-based and signalling-based QoE procedure should be captured into the TR.

2.2.2 Delivering of QoE configuration and reporting
At last RAN3 #109-e meeting, it’s a consensus that UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view. 
Thus, RAN2 should be informed that they may need to define SRB for QoE configuration & report transmission refer to that of LTE in [2] during WI stage.

SRB4 is for RRC messages which include application layer measurement reporting information, all using DCCH logical channel. SRB4 can only be configured by E-UTRAN after security activation. SRB4 is not applicable for NB-IoT.

Furthermore, it is predictable that more conclusions will be made in this meeting (i.e. RAN3 #110) and much of them will be closely related to RAN2. Therefore, the terms of reference for this SI should be clarified for RAN2 and one more LS with specific tasks is essential to achieve high-efficient discussion since only 0.5 TU is available at last RAN2 meeting. 

Proposal 5: To promote high-efficient discussion in RAN2, RAN3 should send one more LS to RAN2 with specific issues.
2.2.3 Configuration maintaining when UE transfer to RRC INACTIVE state.
The measurement configuration should not be released during the INACTIVE state to avoid configuring the UE again and again every time it switches back to CONNECTED state.
Proposal 6: Specify that the NR QoE measurement configuration won’t be deleted when UE transfer to RRC INACTIVE state.
2.2.4 Event- and time-based measurement triggering
It is beneficial to monitor the QoE metrics at certain events or periodically. 
As proposed above, radio related measurements can be correlated with the NR QoE management for fully analysis. One possible procedure is illustrated as follows:


Figure 2: Event-based QoE procedure
In figure 2, the reporting of MDT QoE measurement has no restriction on sequence. 
With the relevant or the same trigger event for radio related measurement and QoE management, the correlation will be more effective.
Meanwhile, radio related event trigger and/or time-based trigger can reduce the load for delivering the QoE report.

Proposal 7: introducing event-based and time-based trigger mechanism for NR QoE measurement.
2.2.5 RAN releasing QoE measurement
As specified in [3], when the operator or the management application wants to deactivate a measurement collection job, the QoE measurement can be released.
4.2.3.1	Forced deactivation
When the operator technician or the management application wants to deactivate a measurement collection job, the management system sends the deactivateQoEJob operation [3] to the eNB. The eNB sets the network request session to ended, but does not delete the UE request session id and the Collection Entity Address parameters [3], as the UE still may send reports which shall be send to the collection centre. For UE request sessions which have reported that a recording session is started, the eNB sends the RRCConnectionReconfiguration message [9] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to discard application layer measurement report information in otherConfig [9]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the discard request. The application stops the recording session and stops recording of the requested information. The UE request session id and the Collection Entity Address parameters [3] in the eNB are deleted when the UE request session is ended.
4.2.3.2	Deactivation of recording session
Regardless of whether the pre-set time has elapsed or not, the recording session continues to be active until the session for the application is ended.

The above rules should also reused in NR, which means that QoE measurement can be released for flexibility management.
Proposal 8: reusing the release mechanism for NR QoE measurement.
2.2.6 Pause of QoE report delivery at RAN overload
As specified in [3], when the RAN is overload, the RAN may temporarily pause the reporting and restart it when the overload situation is ended.
In case of overload in RAN, the eNB may temporarily stop the reportingfrom the UE by send the RRCConnectionReconfiguration message [9] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to temporarily stop application layer measurement reporting in otherConfig [9]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the temporary stop request. The application stops the reporting and stops recording further information when the data in the reporting container is used. Then the recorded data is kept until it is reported or when the UE request session is ended. 
When the overload situation in RAN is ended the eNB restart the reporting from the UE by send the RRCConnectionReconfiguration message [9] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to restart application layer measurement reporting in otherConfig [9]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the restart request. The application restarts the reporting and recording if it was stopped.

The above rules should also reused in NR, which means that QoE reporting can be paused and restarted for flexibility management.
Proposal 9: reusing the pause and restart mechanism for NR QoE reporting.

2.2.7 QoE measurement in NSA and MR-DC
For NSA and MR-DC scenario, use SN to deliver the SRB to release the load of MN. The high-level principles should include:
· It's up to MN to decide the SRB is delivered in MN or SN;
· No split for the SRB, i.e. the SRB is delivered in either MN or SN;
· If the SRB is delivered in SN, essential message (e.g. messages contain the radio related information) should be exchanged between MN and SN.
Proposal 10: for NSA and MR-DC scenario, introducing mechanism to use SN to deliver the SRB, which can release the load of MN.

2.2.8 Mobility support 
At UE mobility, sufficient information needs to be exchanged between RAN nodes to enable proper QoE measurement handling upon handover. Meanwhile, both of signaling-based and management-based QoE should support mobility.

Proposal 11: both of signaling-based and management-based QoE should support mobility.
3 Conclusion
In this paper, we further discuss the topics that RAN3 agree to study, the following are proposals:

Proposal 1: introducing on demand radio related/assistant information (e.g. RAN sharing information) in NR QoE measurement report.
Proposal 2: introducing duplicate indications in NR QoE measurement and radio related measurement to correlate them directly.
Proposal 3: introducing RAN-visible QoE metrics in NR QoE which are duplicated or deduced from that encapsulated in the transparent container.
Proposal 4: Management-based and signalling-based QoE procedure should be captured into the TR.
Proposal 5: To promote high-efficient discussion in RAN2, RAN3 should send one more LS to RAN2 with specific issues.
Proposal 6: Specify that the NR QoE measurement configuration won’t be deleted when UE transfer to RRC INACTIVE state.
Proposal 7: introducing event-based and time-based triggering mechanism for NR QoE measurement.
Proposal 8: reusing the release mechanism for NR QoE measurement.
Proposal 9: reusing the pause and restart mechanism for NR QoE reporting.
[bookmark: _GoBack]Proposal 10: for NSA and MR-DC scenario, introducing mechanism to use SN to deliver the SRB, which can release the load of MN.
Proposal 11: both of signaling-based and management-based QoE should support mobility.
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