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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
The WI on NR QoE has been approved in RAN#86 (RP-193256) [1], and the following objectives have been agreed in WID:
------------------------------------ objectives in RP-193256 ----------------------------------
· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]
· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
· Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]
.------------------------------------ objectives in RP-193256 ----------------------------------
Based on the objectives agreed, the intention of the contribution is to share some views on the Rel-17 NR QoE and remaining issues in LTE QoE.
2. Basic framework and procedure for NR QoE
[bookmark: OLE_LINK2]In TS 28405 and TS 36331, SA and RAN have already defined the LTE QoE framework which is shown below respectively. 
The following content about the LTE QoE measurement reporting can be found in TS36.331, subclause 5.6.19 Application layer measurement reporting.
[bookmark: _Toc29342350][bookmark: _Toc36939174][bookmark: _Toc20487058][bookmark: _Toc36810157][bookmark: _Toc36846521][bookmark: _Toc29343489][bookmark: _Toc37082154][bookmark: _Toc36566741]---------------------------------------- From 36.331 start ------------------------------------------------
A UE capable of application layer measurement reporting in RRC_CONNECTED may initiate the procedure when configured with application layer measurement, i.e. when measConfigAppLayer has been configured by E-UTRAN.
Upon initiating the procedure, the UE shall:
1>	if configured with application layer measurement, and SRB4 is configured, and the UE has received application layer measurement report information from upper layers:
2>	set the measReportAppLayerContainer in the MeasReportAppLayer message to the value of the application layer measurement report information;
2>	set the serviceType in the MeasReportAppLayer message to the type of the application layer measurement report information;
2>	submit the MeasReportAppLayer message to lower layers for transmission via SRB4.
------------------------------------------------ From 36.331 end ------------------------------------------------
The following content about the LTE QoE configuration can be found in TS36.331, subclause 5.3.10.9 Other Configuration.
---------------------------------------- From 36.331 start ------------------------------------------------
1>	if the received otherConfig includes the measConfigAppLayer:
2>	if measConfigAppLayer is set to setup:
3>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2>	else:
3>	inform upper layers to clear the stored application layer measurement configuration;
3>	discard received application layer measurement report information from upper layers;
3>	consider itself not to be configured to send application layer measurement report.
------------------------------------------------ From 36.331 end ------------------------------------------------
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Figure 1. QMC activation and reporting in LTE
The figure above illustrates the activation and reporting of QoE in LTE which is defined in TS 28.405.
Considering current framework and procedure shown above work well in LTE, to save the complexity in both standardization and implementation, we prefer to reuse the LTE QoE mechanism as baseline in NR and adopt the following proposal:
[bookmark: OLE_LINK4]Proposal 1: The QoE framework and procedure defined in LTE shall be considered as baseline for NR QoE.
● Reuse MDT framework for NR QoE collection.
● QoE measurement can be configured by RRCReconfiguration message
● The QoE measurement result will be encapsulated in a container within measurement report, and will be forwarded to upper layer.
● A new SRB shall be introduced for the transmission of QoE measurement result.
● QoE capability can be reported from UE to NW.
Although the QoE measurement result will be forwarded to upper layers, we are open to discuss whether/how to use the QoE measurement result in RAN directly. However, since RAN3 is the leading WG, we think the issue should be discussed in RAN3 first.
Proposal 2: Whether and how to use the QoE measurement result in RAN directly should be discussed in RAN3 first.
3. Services type for QoE
In LTE, the service types Streaming and MTSI have been defined in SA4 for QoE collection. The detail definitions of the two services types above can be found in SA4 TS 26247 and TS 26114 respectively. Besides steaming and MTSI, the WI on VR QoE Metric has been completed in SA4 in Rel-16, and the VR profiles for streaming applications has been defined in TS 26.118. 
Based on current status in SA4, we think the service type supported in SA4 should be supported and high prioritized in NR QoE WI.
Proposal 3: The following service type supported in SA4 should be supported and high prioritized in NR QoE WI.
· Streaming
· MTSI
· VR
Compared with LTE, lots of new services can be supported in NR (e.g. URLLC), and the QoE can be used to improve the user experience in such new services as well. However, for the URLLC similar services, since CODEC is not always applied, the metrics and profiles will not be discussed in SA4, and a new QoE framework may be required to support such kind of new services. Considering the limited time budget in Rel-17, we are open to discuss the new service type which can not be supported in SA4 yet, but we think such kind of discussion can be considered as secondary priority. Since RAN3 is the leading WG for NR QoE, and new framework may be required to support the new service type, we think the discussion about new service type should be made in RAN3 first.
Proposal 4: The support of new services type (i.e. service type which can not be supported in SA4) should be considered as second priority, and should be discussed in RAN3 first.
4. Other technical issues
Support of more than one QoE collections in UE
In LTE, only one QoE measurement can be configured at a time. However, as the improvement of UE capability, more and more apps can be installed in one UE, and some of them can be ran in a paralleled way (e.g. one blogger may do live broadcasting while playing stream gaming, or someone can watch football game while having a phone call). Therefore, one issue is whether simultaneously configuration of multiple QoE measurement shall be supported for one UE. Considering QoE collection may be configured before one services is actually being used/actived, we see some benefit to enable the configuration of multiple QoE collection. In addition, as the introduction of NW slicing in NR, one UE may access multiple NW slice simultaneously, and different slice may provide similar streaming service, which may require separate QoE measurement. To provide more flexibility on NW side, we propose to support the simultaneously configuration of multiple QoE measurement per UE.
Proposal 5: Simultaneously configuration of multiple QoE measurement per UE shall be supported in NR.

QoE continuity
The QoE continuity during handover is supported in LTE. The procedure is shown in the figure below:
[image: ]
Figure 2.handling of QMC activation in case of handover in LTE
In our understanding, the QoE continuity during handover shall also be supported in NR. As we mentioned in proposal 1, the LTE mechanism shall be considered as baseline. For the case of mobility, both intra-system handover and inter-system handover can be considered. However, since the support of inter-system handover may require some changes in CN, we think the QoE continuity during inter-system handover can be down prioritized.
Proposal 6: NR QoE continuity during intra-system handover shall be considered as high priority case. And inter-system handover can be down prioritized.

QoE in MR-DC
In current specs, QoE can not be supported in MR-DC. However, since MR-DC is really a common scenarios in NR, we think QoE measurement should be supported in MR-DC. Details can be FFS.
[bookmark: OLE_LINK1]Proposal 7: QoE measurement in MR-DC should be supported. Details can be FFS.

LTE leftover issues
A LS from SA5 has received in RAN2#110e which ask RAN2 to modify the LTE QoE relevant parts and implement the withinArea information in handover procedure, temporary stop/restart, QoE reference and the recording session indication in RRC. Hence,
[bookmark: OLE_LINK3]Proposal 8: RAN2 discuss the requirements from SA5 and implement the following modifications in LTE RRC.
● withinArea during handover procedure
● Temporary stop/restart
● QoE reference
● recording session indication
5. Conclusion and proposals
Proposal 1: The QoE framework and procedure defined in LTE shall be considered as baseline for NR QoE.
● Reuse MDT framework for NR QoE collection.
● QoE measurement can be configured by RRCReconfiguration message
● The QoE measurement result will be encapsulated in a container within measurement report, and will be forwarded to upper layer.
● A new SRB shall be introduced for the transmission of QoE measurement result.
● QoE capability can be reported from UE to NW.
Proposal 2: Whether and how to use the QoE measurement result in RAN directly should be discussed in RAN3 first.
Proposal 3: The following service type supported in SA4 should be supported and high prioritized in NR QoE WI.
· Streaming
· MTSI
· VR
Proposal 4: The support of new services type (i.e. service type which can not be supported in SA4) should be considered as second priority, and should be discussed in RAN3 first.
Proposal 5: Simultaneously configuration of multiple QoE measurement per UE shall be supported in NR.
Proposal 6: NR QoE continuity during intra-system handover shall be considered as high priority case. And inter-system handover can be down prioritized.
Proposal 7: QoE measurement in MR-DC should be supported. Details can be FFS.
Proposal 8: RAN2 discuss the requirements from SA5 and implement the following modifications in LTE RRC.
● withinArea during handover procedure
● Temporary stop/restart
● QoE reference
● recording session indication
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