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1. Introduction 
The support for QoE measurement collection and reporting in NR SA mode was included in the QoE WI [1] as shown below:
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
1. 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.
1. Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
1. Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
1. 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).

In this paper, we discuss the details further based on the initial study captured in the TR [2].
2. Discussion
2.1 QoE configuration and reporting
In LTE, to support the QoE measurement in mobility scenarios, the QoE configuration is forwarded from the source eNB to the target eNB inside the Trace Activation IE over the X2 interface. The same IE is sent over the S1 interfaces for mobility scenarios when the X2 interface is not established between the source and the target. 
In NR, to support mobility for QoE measurements in RRC_CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE as a part of UE Application Layer Measurement Configuration that may contain multiple QoE configurations for multiple service types.
Also, QoE WI defined an objective to handle the QoE measurement configuration in RRC_INACTIVE as shown below: 
1. 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.

To satisfy the above objective, it was also agreed in R2-113bis-e that UE stores its QoE configuration when going to RRC_INACTIVE state for potential use when the UE moves back to RRC_CONNECTED state as shown by the following agreement:
· The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).
Observation 1: RAN2 agreed that UE stores its QoE configuration when going to RRC_INACTIVE state for potential use when the UE moves back to RRC_CONNECTED state 
To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context by including the UE Application Layer Measurement Configuration inside the Trace Activation IE in Retrieve UE Context Response message
Observation 2: To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE needs to be fetched from the node hosting the UE Context
Proposal 1: QoE measurement configuration transfer is supported on the Xn interface by including UE Application Layer Measurement Configuration inside the Trace Activation IE. Xn messages for QoE measurement configuration transfer include Handover Request, Retrieve UE Context Response and Trace Start messages
Proposal 2: QoE measurement configuration transfer is supported on the NG interface by including UE Application Layer Measurement Configuration inside the Trace Activation IE. NG messages for QoE measurement configuration transfer include Initial Context Setup Request, Handover Request and Trace Start messages
UE Application layer measurement capability is also exchanged over NG interface to indicate the services supported for QMC.
Proposal 3: UE Application Layer Measurement Capability with a bitmap of supported QoE services should be sent in Initial UE Message and UE Radio Capability Info Indication over NG interface
2.1.1 Handling multiple simultaneous QoE configuration
Support for the configuration of multiple simultaneous QoE measurements was requested by SA5 and agreed in R2-113bis-e as captured by the following agreements:
· Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements.
· R2 assumes that for RRC an ID is required to identify a measurement, FFS whether this is the QoE reference ID or something else. 
It is therefore proposed for RAN3 to also support the QoE measurement configuration transfer of multiple simultaneous QoE measurements in NG and Xn by defining UE Application Layer Measurement Configuration as a list. Also, an identifier for the QoE measurement config is included; FFS whether this identifier is QoE reference ID or any other identifier.
Proposal 4: UE Application layer measurement configuration should be defined as a list to support configuration of multiple simultaneous QoE measurements. Maximum number of simultaneous QoE configurations is FFS
Proposal 5: Each item in the list of UE Application layer measurement configuration should include the following:
· Service Type
· Container for application layer measurement configuration
· Identifier for the QoE measurement config. FFS whether QoE reference ID or a simple identifier
· Area Scope of QMC defined either at a cell/TA/TAI/PLMN level
· Slice Scope
2.1.2 QoE for MR-DC
QoE support for MR-DC is not supported in this release as noted in the QoE WID. In other words, QoE shall not be configured by SN nor QoE shall be collected by any SN in an MR-DC deployment. However, Trace Activation IE is already included in S-Node Addition Request to configure MDT measurements for SN. 
Since QoE is not supported for MR-DC, we therefore propose that either UE Application Layer Measurement Configuration should not be included in the Trace Activation IE in S-Node Addition Request message or the SN should ignore the IE if included by the MN.
Proposal 6: QoE measurement configuration transfer is NOT supported from MN to SN (i.e. MN should not include UE Application Layer Measurement Configuration under the Trace Activation IE in S-Node Addition Request). SN should ignore the QoE context and not initiate QMC even if MN forwards the QoE configuration towards SN.

2.2 QoE measurement handling at RAN overload
In case of RAN overload, RAN can take any of the following actions:
1. Stop new QoE measurement configurations  can be achieved by RAN implementation
2. Release existing QoE measurement configurations  existing release signaling can be used
3. Pause QoE measurement reporting  New procedure
In case RAN decides to pause QoE measurement reporting during RAN overload, following 4 cases need to be considered on how to handle pause indication during mobility (either handover or resume in a different node)
· Case 1: NG-RAN1 (no overload)  NG-RAN2 (no overload) 
· NG-RAN1 indicates QoE was not paused and hence no action needed by NG-RAN2

· Case 2: NG-RAN1 (no overload)  NG-RAN2 (overload) 
· NG-RAN1 indicates QoE was not paused and hence NG-RAN2 need to send pause indication in Handover command or RRCResume

· Case 3: NG-RAN1 (overload)  NG-RAN2 (no overload)  
· NG-RAN1 indicates QoE was already paused and NG-RAN2 can send resume indication in Handover Command or RRCResume

· Case 4: NG-RAN1 (overload)  NG-RAN2 (overload)
· NG-RAN1 indicated QoE was already paused and hence no action needed by NG-RAN2
For appropriate action to be taken by the target node (NG-RAN2)  (whether to pause/resume QoE reporting or take no action), an indicator whether QoE reporting was paused in source node needs to be sent as part of QoE configuration transfer over Xn and NG. RAN2 is still discussing whether this pause indication can be per QoE config or whether all QoE config will be paused.
Proposal 7: Include a QoE paused indication in UE Application Layer Measurement Configuration during QoE configuration transfer over Xn and NG to indicate whether QoE reporting was paused in source node. FFS whether this pause indicator is per QoE configuration or a pause all indicator
In response to the indication sent above and target node’s overload scenario, the target node can send the appropriate action (pause/resume/release QoE configurations) in Handover Request Acknowledge message over Xn and NG 
Proposal 8: Target node can indicate appropriate action (pause/resume QoE configurations) in Handover Request Acknowledge message over Xn and NG based on QoE Paused indication received in Handover Request from source node and target node’s overload condition.
Proposal 9: Target node can indicate appropriate action (pause/resume QoE configurations) in RRCResume based on QoE Paused indication received in Retrieve UE Context Response from source node and target node’s overload condition. Send LS to RAN2 to check if RAN2 can support pause/resume QoE configuration in RRCResume message.
A draft TP for 38.413 and 38.423 based on the above proposals is prepared in [3]
Proposal 10: Agree the TP for 38.413 and 38.423 in [3]
3. Conclusion
Observation 1: RAN2 agreed that UE stores its QoE configuration when going to RRC_INACTIVE state for potential use when the UE moves back to RRC_CONNECTED state 
Observation 2: To support keeping QoE measurement configuration in RRC_INACTIVE state mobility, QoE measurement configuration for a UE needs to be fetched from the node hosting the UE Context
Proposal 1: QoE measurement configuration transfer is supported on the Xn interface by including UE Application Layer Measurement Configuration inside the Trace Activation IE. Xn messages for QoE measurement configuration transfer include Handover Request, Retrieve UE Context Response and Trace Start messages
Proposal 2: QoE measurement configuration transfer is supported on the NG interface by including UE Application Layer Measurement Configuration inside the Trace Activation IE. NG messages for QoE measurement configuration transfer include Initial Context Setup Request, Handover Request and Trace Start messages
Proposal 3: UE Application Layer Measurement Capability with a bitmap of supported QoE services should be sent in Initial UE Message and UE Radio Capability Info Indication over NG interface
Proposal 4: UE Application layer measurement configuration should be defined as a list to support configuration of multiple simultaneous QoE measurements. Maximum number of simultaneous QoE configurations is FFS
Proposal 5: Each item in the list of UE Application layer measurement configuration should include the following:
· Service Type
· Container for application layer measurement configuration
· Identifier for the QoE measurement config. FFS whether QoE reference ID or a simple identifier
· Area Scope of QMC defined either at a cell/TA/TAI/PLMN level
· Slice Scope
Proposal 6: QoE measurement configuration transfer is NOT supported from MN to SN (i.e. MN should not include UE Application Layer Measurement Configuration under the Trace Activation IE in S-Node Addition Request). SN should ignore the QoE context and not initiate QMC even if MN forwards the QoE configuration towards SN.
Proposal 7: Include a QoE paused indication in UE Application Layer Measurement Configuration during QoE configuration transfer over Xn and NG to indicate whether QoE reporting was paused in source node. FFS whether this pause indicator is per QoE configuration or a pause all indicator
Proposal 8: Target node can indicate appropriate action (pause/resume QoE configurations) in Handover Request Acknowledge message over Xn and NG based on QoE Paused indication received in Handover Request from source node and target node’s overload condition.
Proposal 9: Target node can indicate appropriate action (pause/resume QoE configurations) in RRCResume based on QoE Paused indication received in Retrieve UE Context Response from source node and target node’s overload condition. Send LS to RAN2 to check if RAN2 can support pause/resume QoE configuration in RRCResume message.
Proposal 10: Agree the TP for 38.413 and 38.423 in [3]
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