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Introduction

During the  RAN#91e meeting, The WI of NR QOE was approved in [1]. In the WI, The detailed objectives of the work item are as follows:
---------------------------------------------------------------------------------------------------------------------------------------
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.

---------------------------------------------------------------------------------------------------------------------------------------
In this contribution, we provide the discussion on NR QOE configuration focusing on the following issues:

Support for multiple simultaneous QOE measurement;

Support for per-slice QoE measurement;

QoE handling for RAN overload (Pause/resume QoE reporting).

Furthermore, based on the discussion, we also provide the corresponding text proposal to TS38.300, TS38.413, TS38.423 in [3][4][5].
Discussion
Support for multiple QoE configuration

In order to support multiple simultaneous QOE measurement configuration for different services at the UE, the RAN can send multiple RRC reconfiguration messages, with each message carrying a QOE measurement configuration for one service type, or send one RRC reconfiguration message which carries a list of  QOE measurement configuration for all services in the message. During the latest RAN2#113bis-e meeting, RAN2 achieves agreements as below:

Configure QoE measurements for NR in RRCReconfiguration.

Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.

Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements. 
Based on the above RAN2 agreements, we propose to introduce signalling support of a list of  QOE measurement configuration over Xn and NG interfaces. For each QoE measurement configuration, at least Service type, an application layer measurement container are included.

Furthermore, due to multiple QoE measurement towards to a UE is supported in NR, it is more often that NG-RAN needs to trigger one or more QoE measurements for a certain UE when the services of this UE changed. In other words, the NG-RAN can not only configure multiple QOE measurements simultaneously for several services in a QOE-activated configuration, but can also configure QOE measurements for multiple times during the connection.

Proposal 1: It is proposed to introduce signalling support of a list of  QOE measurement configuration over Xn and NG interfaces, the 5GC/OAM can not only configure multiple QOE measurements simultaneously for several services in a QOE-activated configuration, but can also configure QOE measurements for multiple times for  the change of UE services.
Proposal 1a: For each QoE measurement configuration, at least Service type, an application layer measurement container are included.
For a UE configured with multiple QOE measurement collection, for each QOE measurement configuration, the scope of areas that may be different. It is possible that certain services are provided by certain slices and these slices are configured only in certain areas, or that the QOE collection requirements for certain types of services exist only in certain area/network. So, the Area Scope of  each QOE measurement configuration shall be configured independently.
Proposal 1b: For each QoE measurement configuration, the area scope is included outside the container, and configured independently. 

In order to identify the unique one QoE measurement collection, in TS28.405, a QoE reference ID is defined as below:
5.2
QoE reference (M)

The QoE reference parameter specify the network request session. The QoE reference shall be globally unique therefore it is composed as follows:

MCC+MNC+QMC ID, where the MCC and MNC are coming with the trace activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3 byte Octet String.

The QMC ID is generated by the management system or the operator.

It is used to identify the QoE measurement collection job in the traffic nodes and in the measurement collection centre.

During the latest RAN2#113bis-e meeting,  there is an agreement as below:

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

From our point of view, the QoE reference ID defined in TS28.405 can be used to  identify one QoE measurement collection of per QoE configuration, the QOE reference ID is provided both inside and outside the application measurement configuration container. However, this QoE reference ID needs to be revisited based on the further decision of other WGs.

Proposal 1c:  For each QoE measurement configuration, we assume the QoE reference ID defined in TS28.405 can be used to  identify one QoE measurement collection of per QoE configuration, the QOE reference ID is provided both inside and outside the container.

Support per-slice QoE Measurement

During the past RAN3 meeting, how to support QOE measurement of slices was discussed in SI, there are three solutions captured into the TR38.890, the detail is as follows:

Solution 1
Example of sequence or steps of the solution are listed below:
1.
The OAM/CN transmits the QoE measurement configuration to the NG-RAN node, including Slice Scope (list of S-NSSAIs).

2.
The NG-RAN node can map the Slice Scope to the ongoing PDU session list and send the QoE measurement configuration with the PDU session list to the UE.
3.
The UE receives the QoE measurement configuration and sends it to the corresponding application layer according to the PDU session list. 

4.
The UE sends the QoE report with PDU session ID to NG-RAN node.
5.
The NG-RAN node can remap the PDU session ID back to slice ID (S-NSSAI) and attach it in the QoE report. 
6.
The NG-RAN node forwards the QoE report with slice ID to the MCE.

Solution 2
Example of sequence or steps of the solution are listed below:
1.
The OAM/CN transmits the QoE measurement configuration to the NG-RAN node, including Slice Scope.

2.
The NG-RAN node checks the Slice Scope with all of the ongoing PDU sessions and sends QoE measurement configuration to a UE with qualified PDU session, including Slice Scope.

3.
The UE receives the QoE measurement configuration and sends it to the corresponding application layer according to the Slice Scope. Whether Application layer or AS layer performs the mapping can be discussed at normative stage. 

4.
The UE sends the QoE report with slice ID to the NG-RAN node.
5.
The NG-RAN node forwards the QoE report with slice ID to the MCE. 

Solution 3
Example of sequence or steps of the solution are listed below:

1.
The OAM/CN transmits the QoE measurement configuration to the NG-RAN node, including the associated slice ID, outside the QoE configuration container, i.e. visible to the RAN.

2.
The NG-RAN node checks the slice ID against the ongoing PDU sessions, and sends QoE measurement configuration to a UE with qualified PDU session, including slice ID.

3.
The UE receives the QoE measurement configuration and performs QoE measurements. 

4.
The UE sends the QoE report to the NG-RAN node and adds the slice ID outside the QoE report container.

5.
The NG-RAN node forwards the QoE report with slice ID to the MCE.

6.
For the case of same service type with different slice ID, detailed solution might need confirmation from other working groups
During the PDU session setup procedures, a PDU session is associated to an specific slice, the mechanism shall solve the mapping between a QoE report and the specific slice. For the solution 1, the slice mapping is performed by NG-RAN node; for the solution 2 & solution 3, the slice mapping is performed by UE. But no matter which solution is used, NG-RAN needs to map slice scope or check slice for the ongoing PDU session (we highlight these in above solution),  So from our point of view, the OAM/CN shall transmit the Slice Scope for QoE measurement configuration to the NG-RAN node. In the case of multiple QoE Configuration for several services,  it is possible that certain services are provided by certain slices, so we propose the Slice Scope is included in each QoE measurement configuration,  and outside the application measurement container. (Note: Whether to include slice scope in the container is FFS).
Proposal 1d:  For each QoE measurement configuration, the Slice Scope is included outside the container, and configured independent. Whether to include Slice Scope in the container is FFS.
QoE handling for RAN overload 

In the reply LS from SA5[2], there is “As there will be assurance and other automated functions using the QMC mechanism in 5G in Rel-17, the functionality to provide QoE Reference both inside and outside the container to enable multiple simultaneous measurements and the temporary stop/restart QMCs are needed”.  So NG-RAN needs to support  temporarily pause/resume for all QoE reports or pause/resume QoE report for per QoE configuration in a UE.
During the latest RAN2#113bis-e meeting,  there are agreements as below:

1. “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.

Note: There is no explicit agreement on whether AS layer need to notice app layer for the QoE pause.

2. 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.Note: Pointed out by Nokia

Note: Companies spend time on discussing the wording of the LS. HW,QCM prefer to ask whether option 1 is feasible for SA4. Nokia and ZTE shows different views. Chairman finally postponed the LS. Lenovo, Intel and SS doubt whether the LS helps.

Based on the above agreements, in case of RAN overload or other reasons, the NG-RAN node may initiate the procedure to pause/resume the QoE measurement reporting by sending a list of QoE reference ID with pause/resume indication to UE. The UE shall stop/resume the corresponding QoE measurement reporting indicated by the QoE reference ID in the list. But the interaction between UE AS layer and application layer is out of RAN3 scope. 

Proposal 2: The NG-RAN node may initiate the procedure to pause/resume the QoE measurement reporting by sending a list of  QoE reference ID with pause/resume indication to UE.

Proposal 3: The text proposal to TS38.300, TS38.413,TS38.423 are provided in [3][4][5].
Conclusion
Proposal 1: It is proposed to introduce signalling support of a list of  QOE measurement configuration over Xn and NG interfaces, the 5GC/OAM can not only configure multiple QOE measurements simultaneously for several services in a QOE-activated configuration, but can also configure QOE measurements for multiple times for  the change of UE services.
For each QoE measurement configuration, at least Service type, an application layer measurement container are included.

For each QoE measurement configuration, the area scope is included outside the container, and configured independently. 

For each QoE measurement configuration, we assume the QoE reference ID defined in TS28.405 can be used to  identify one QoE measurement collection of per QoE configuration, the QOE reference ID is provided both inside and outside the container.

For each QoE measurement configuration, the Slice Scope is included outside the container, and configured independent. Whether to include slice scope in the container is FFS.
Proposal 2: The NG-RAN node may initiate the procedure to pause/resume the QoE measurement reporting by sending a list of  QoE reference ID with pause/resume indication to UE.

Proposal 3: The text proposal to TS38.300, TS38.413,TS38.423 are provided in [3][4][5].
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