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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
 QoE WID was approved in RP-210913 [1], the following objectives are led by RAN2.
“ 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.
· [bookmark: _Hlk68023728]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).”
 
And in the last RAN2, the fowllowing agreements are achieved, 
At reception of QoE release, the UE shall discard any unsent QoE reports corresponding to the released QoE configuration.
FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. 
On whether to store reports in the AS or the application layer at Pause, Send LS to SA4/SA5/SA3 to inform them about the options and their pros/cons (if possible) and ask them for feedback. RAN2 will continue work on this topic based on the feedback received.

This contribution discusses the FFS issues from the last RAN2 meeting.
2. Discussion
2.1 Pause and resume configuration
As the agreements in last RAN2 meeting, multiple QoE measurement configurations can be provided to the UE and multiple QoE measuremrent reporting can happen. In case of RAN overload,  the gNB can determine pause all QoE measurement reporting or part of QoE measurement reporting based on RAN load situation. When overload situation is mitigated, same logic, the gNB can determine whether resume all or part of QoE measurement reporting.
Proposal 1 [bookmark: _Ref78815504][bookmark: _Hlk78912219]gNB can pause/resume all or parts of QoE measurement reporting in case of RAN overload.
Proposal 2 [bookmark: _Ref78815582]Pause/resume indication is added in RRC message (e.g. RRC Reconfiguration message) to pause/resume all or parts QoE measurement reporting.
2.2  QoE context handling during RRC resume
It has been agreed QoE AS context will be included in Inactive AS context.
The UE Inactive AS context includes the UE AS configuration for the QoE (it is not released when UE goes to Inactive).
Considering the network deployment with different gNB capability of QoE feature, some special scenarios need to be considered as following during RRC resume procedure. Also when UE resume RRC connection, it is possible the gNB has different overload situation. So the following two scenarios need to be considered.
[bookmark: _Hlk78912779]Scenario 1: UE resumes RRC in a gNB with or without QoE capability.
Scenario 2: UE reusmes RRC in a gNB in situation of overload.
For scenario 1, it is worthy to discuss how to handle QoE context and QoE measurements; for scenario 2, it should discuss how the gNB handle the QoE configuraions based on the overload situation.
Proposal 3 [bookmark: _Ref78815634]RAN2 is proposed to discuss the following three scenarios for Inactive state.
Scenario 1: UE resumes RRC in a gNB with or without QoE capability.
Scenario 2: UE reusmes RRC in a gNB in situation of overload.
QoE configuration is application layer configuration and a bit different with current configuraitons stored in UE in Inactive state. Such application layer configuration is transparent to gNB. In case that the new gNB does not support QoE, it is possible application layer performs QoE measurement but pause reporting. Therefore, it is worthy to discuss how to handle QoE context and measurement when UE resumes. There could be three alternatives to handle QoE context considering we introduce UE buffering mechanism when reporting is paused.
Alt-1: UE releases QoE context when resuming RRC in a gNB not supporting QoE
In this alternative, it is assumed the source gNB is aware of the new gNB QoE capability and release the QoE context from UE AS context if the new gNB does not support QoE. And the new gNB sends legacy RRCResume message to the UE. When receiving the legacy RRCResume message, the UE release QoE context.
Alt-2: UE suspends QoE context when resuming RRC in a gNB not supporting QoE
In this alternative, the new gNB not supporting QoE ignores the QoE context and sends legacy RRCResume message; when receiving legacy RRCResume message, the UE does not restore the QoE context but keep it for future resume. With this alternative, QoE context can be forwarded between gNBs with different QoE capability without duplicated configuration.
Alt-3: UE restores QoE contex and performs QoE measurements but pausing QoE reporting.
As mentioned above, QoE configuration and measurement is application layer behavior, it is transparent to AS layer. When UE moves to a gNB not supporting QoE, it is possible UE resume QoE configuration but pause reporting. In this alternative, the new gNB ignores the QoE context and sends legacy RRCResume message; when receiving legacy RRCResume message, the UE can restore QoE context and perform QoE measurements in application layer, but pauses QoE reporting. With this alternative, the QoE measurement continuity can be satisfied when the UE moves across gNBs with different QoE capability.
Considering QoE measurement is application layer behavior and transparent to RAN level, it should be allowed application layer to continue measurements even though the current gNB does not support QoE. UE can buffer data in application layer for further transmission. With this operation, QoE measurement continuity could be satisfied as much as possible.
Proposal 4 [bookmark: _Ref78815709]When UE resumes RRC connection in a gNB not supporting QoE, UE restores QoE contex and performs QoE measurements but pausing QoE reporting.
In order to support back-forward compatibility, if the UE receives legacy RRCResume message, UE should treat the gNB as not supporting QoE. That means when UE resumes RRC connection in a gNB supporting QoE, UE restores QoE reporting only after receiving explicit indication in RRCResume message. It is FFS for explicit indication information.
Proposal 5 [bookmark: _Ref78815655]When UE resumes RRC connection in a gNB supporting QoE, UE restores QoE reporting only after receiving explicit indication in RRCResume message. It is FFS for explicit indication information.
Proposal 6 [bookmark: _Ref78815691]UE should treat the gNB as not supporting QoE if receiving legacy RRCResume message.
For Scenario 2-UE reusmes RRC in a gNB in case of overload, it should be allowed the gNB release or pause all or part of QoE configurations during RRC resume to mitigrate the overload situation.
Proposal 7 [bookmark: _Ref78815864]The gNB supporting QoE can release or pause all or part of QoE configuraions during RRC resume.
3. Conclusion 
Proposal 1 gNB can pause/resume all or parts of QoE measurement reporting in case of RAN overload.
Proposal 2 Pause/resume indication is added in RRC message (e.g. RRC Reconfiguration message) to pause/resume all or parts QoE measurement reporting.
Proposal 3 RAN2 is proposed to discuss the following three scenarios for Inactive state.
Scenario 1: UE resumes RRC in a gNB with or without QoE capability.
Scenario 2: UE reusmes RRC in a gNB in situation of overload.
Proposal 4 When UE resumes RRC connection in a gNB not supporting QoE, UE restores QoE contex and performs QoE measurements but pausing QoE reporting.
Proposal 5 When UE resumes RRC connection in a gNB supporting QoE, UE restores QoE reporting only after receiving explicit indication in RRCResume message. It is FFS for explicit indication information.
Proposal 6 UE should treat the gNB as not supporting QoE if receiving legacy RRCResume message.
Proposal 7 The gNB supporting QoE can release or pause all or part of QoE configuraions during RRC resume.
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