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1 Introduction
In RAN#91-e meeting, a new WID was approved to enable NR to support NR QoE [1]. and the following RAN2 lead objectives are included in the WID:
· 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).

The following agreements have been achieved in the RAN2#113b-e meeting:
Agreements

1. Configure QoE measurements for NR in RRCReconfiguration.

2. Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.

3. Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements.

4. R2 assumes that for RRC an ID is required to identify a measurement, FFS whether this is the QoE reference ID or something else. 

5. Define SRB4 for transmission of QoE reports in NR.

6. Define an RRC message MeasReportAppLayer for the transmission of QoE reports in NR.

7. RAN2 assumes that QoE support for NR includes (as the LTE framework): activation by Trace Function, both signalling and management-based configuration and RRC procedures supporting AppLayer config and report.

8. From RAN2 point of view, the UE shall follow gNB commands and, NG-RAN can in principle release by RRC the application layer measurement configuration towards the UE at any time, e.g. if required due to load or other reasons (Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc). 

9. The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).
10. 
“QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.

11. The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:

Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.

Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.

Option 3: The QoE container received from application layer is discarded during pause.

Based on online discussion, some progress have been achieved on QoE configuration and reporting, pause and resume mechanism. In this contribution, the FFS and extract some discussion points are presented for further discussion.
2 Discussion
2.1 Configuration architecture general aspect
In RAN2 #113bis e-meeting, multiple simultaneous measurements were agreed and an RRC message MeasReportAppLayer was defined for the transmission of QoE reports in NR. In general scenarios, if AS layer receives NR QoE reports one by one, it may cause more signalling overheads, which will reduce the efficiency of network operation. And when considering QoE resume after RAN overload, it is beneficial to enable multiple NR QoE reports simultaneously.
Observation 1: Enable multiple QoE reports simultaneously is beneficial to reduce the signalling overload in general scenarios and pause and resume scenarios.

Proposal 1: Multiple QoE reports can be transmitted by an RRC message MeasReportAppLayer.
2.2 Start and Stop
It was agreed in RAN2 #113b-e that “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. But how the network sends the “QoE pause” indication is not defined. Thus it’s suggested to discuss how to send the “QoE pause” indication.

Proposal 2: There are two options to send the “QoE pause” indication when RAN overload:

Option 1: When RAN overload, gNB broadcasts the forbidden report priority information by SIB1/SIBX, then UE with low priority can directly stop sending reports, while UE with high priority can continue to send reports.

Option 2: When RAN overload, gNB sends the dedicated RRC signalling to indicate the UEs which need to stop QoE report, then UEs received the indication can directly stop sending reports, while other UEs can continue to send reports.
Regarding the QoE reporting handling during RAN overload, companies have provided some solutions, and the key part is to determine whether the AS layer or APP layer is responsible for storing QoE reporting.

Option 1: The APP layer is responsible for storing QoE reports when the UE receives QoE pause indication.

Option 2: The AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.

Option 3: The QoE container received from application layer is discarded during pause.

In the RAN2 #113b-e meeting [037] offline discussion, three options are discussed as above. From our point of view, QoE reports stored by AS layer are preferred. Firstly, the AS layer storage can enhance the network control. When network needs to handle QoE reports related to different service types/slices, the AS layer storage can directly provide QoE reports without interacting with APP layer, which reduces the signalling overhead. Besides, when in multiple QoE measurements and reporting pause and resume scenarios, the AS layer storage can provide similar benefits. Secondly, it’s easy for NG-RAN to get RAN visible information from AS layer storage, while information stored in the APP layer is not available for NG-RAN, and it can also benefit other QoE functions. 
Proposal 3: The AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
In addition, how to handle the redundant reports should also be discussed when considering the storage limitations of the AS layer, and whether the buffer size is 64KB or more can be further discussed. Then a mechanism is needed to decide how to discard the redundant reports. In our opinion, we propose two options:
Proposal 4: To handle the redundant reports stored in AS layer, RAN2 can discuss the following options:
Option 1: Set a timer on NR QoE reports to decide which one should be discarded
Option 2: Set a discard event on NR QoE reports to decide which one should be discarded, such as relying on service type priority, or sequential order, or slice priority.
Besides, when RAN overload, to reduce the power consumption of the network, it's better to design a mechanism to handle the QoE configuration received by RAN overload gNBs or UE. Meanwhile, RAN overload level can also be considered to increase the flexibility on NR QoE management collection. 
Proposal 5: RAN2 can discuss whether the QoE configuration can be stopped when RAN overload.
Proposal 6: There are two options to handle the new QoE configuration sent from the OAM or the CN when RAN overload:
Option 1: When RAN overload, gNB sends an overload indication to the core network to stop QoE configuration.
Option 2: When RAN overload, gNB can decide which new QoE measurement configurations should be stopped based on service type and/or slice priority.
3 Conclusion

In this contribution, we discuss some details about NR QoE and have the following proposals:

Proposal 1: Multiple QoE reports can be transmitted by an RRC message MeasReportAppLayer.

Proposal 2: There are two options to send the “QoE pause” indication when RAN overload:

Option 1: When RAN overload, gNB broadcasts the forbidden report priority information by SIB1/SIBX, then UE with low priority can directly stop sending reports, while UE with high priority can continue to send reports.

Option 2: When RAN overload, gNB sends the dedicated RRC signalling to indicate the UEs which need to stop QoE report, then UEs received the indication can directly stop sending reports, while other UEs can continue to send reports.
Proposal 3: The AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
Proposal 4: To handle the redundant reports stored in AS layer, RAN2 can discuss the following options:
Option 1: Set a timer on NR QoE reports to decide which one should be discarded
Option 2: Set a discard event on NR QoE reports to decide which one should be discarded, such as relying on service type priority, or sequential order, or slice priority.

Proposal 5: RAN2 can discuss whether the QoE configuration can be stopped when RAN overload.
Proposal 6: There are two options to handle the new QoE configuration sent from the OAM or the CN when RAN overload:

Option 1: When RAN overload, gNB sends an overload indication to the core network to stop QoE configuration.
Option 2: When RAN overload, gNB can decide which new QoE measurement configurations should be stopped based on service type and/or slice priority.
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