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Introduction
In RAN2#116 e-meeting, RAN2 agreed to discuss at RP whether to support the Pause/Resume in R-17, and in RP#94 e-meeting, RAN decided that the work on Pause/Resume should continue in Rel-17.
	conclusion: The work on Pause/Resume should continue in Rel-17

- Technical discussion is left to RAN2 which needs to also involve RAN3 and SA4 on the matter.


- The specification work in Rel-17 should focus on a solution which provides overall benefits and not “eat up“ the 


potential gains by increased signaling


In this contribution, we discuss open issues on Pause/Resume based on the previous RAN2 discussion and decisions.
	@RAN2#116
· We go with selective pause resume (with the understanding that we will not work further on the information the gNB may use for election).
· Postpone this reply LS. Discuss at RP whether to have the pause resume in Rel-17. 
@RAN2#114

· 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.
@RAN2#113bis

· “QoE pause” indicataion 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.

· 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.


Discussion
For QoE report handling during RAN overload, the following options are being considered by RAN2:
· 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.

RAN2 asked SA4 to provide feedback about the options for handling QoE reports during QoE pause and particularly provide their feedback on whether QoE reports during QoE pause can be stored at the application level. SA4 [1] replied that the fully-reliable resumption of QoE reporting by the application layer, upon receiving a restart directive, may not always be possible in the current Rel-17 QoE. 
	First of all, SA4 wishes to inform RAN2 that application layer buffering of QoE data during temporary stop/QoE pause should be feasible, given the accessibility to high capacity of application level memory in the Rich OS environment. However, SA4 wishes to point out that fully-reliable resumption of QoE reporting by the application layer, upon receiving a restart directive, may not always be possible in the current Rel-17 QoE architecture. For example, the application layer entity responsible for the reporting may no longer be running at the time of the indicated restart, since the RAN overload event which triggered the temporary stop may be accompanied by poor service quality causing the user to terminate the service and its associated application. Possibly, SA4 is able to address this in the future release.


If the application is terminated during pause, the QoE reports stored in the application would be discarded. On the contrary, if AS layer is responsible for storing QoE reports, the QoE reports generated before the termination of the application can be reported to the network. Furthermore, we already have a specified functionality, i.e. logged MDT, which can be reused with small change to achieve it. Therefore, we propose to go with option 2, i.e. AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
Proposal 1
AS layer stores QoE reports while QoE reporting is paused.
Proposal 2
QoE pause/resume is invisible to application layer.
Since RAN2 agreed to support selective pause/resume, following details need to be discussed:

· Granularity of the selective pause/resume: per service type, or per QoE configuration

· Whether selective resume is also supported
For a certain service type, more than one QoE can be configured. When RAN is overloaded, the network may want to temporarily stop QoE reporting for a certain service type. Alternatively, even for a certain service type, network may want to select a certain QoE to pause depending on the QoE consumer. If the QoE pause is controlled using the finer granularity, both scenarios can be supported, so we propose to use MeasConfigAppLayerId to indicate the QoE to pause.
Proposal 3
QoE pause indication indicates MeasConfigAppLayerId(s) to pause.
So far, RAN2 has focused on whether the selective pause is needed when RAN is overloaded, and it is unclear whether network is also able to resume some of the paused QoEs, when the RAN overload is somewhat mitigated. The support of the selective pause is grounded on the assumption that different QoEs have different priorities. If the selective resume is restricted, i.e. network can indicate only ‘resume all QoEs’, it would delay the reporting of QoE having higher priority. Therefore, it seems reasonable to support the selective resume.
Proposal 4
QoE resume indication indicates MeasConfigAppLayerId(s) to resume.

It is also still FFS whether more than one QoE reports can be included in the same message, i.e. MeasReportAppLayer. During pause, quite a few QoE reports would be stored in UE. If only one QoE report can be reported at once, UE would repeat the QoE reporting many times upon receiving the resume indication. To avoid this, at least for resume case, multiple QoE reports should be reported using the same message.
Proposal 5
More than one QoE reports can be included in the same message, i.e. MeasReportAppLayer, at least for resume case. The maximum number of QoE reports that can be included in the same message is FFS.
Regarding handover case, RAN2 agreed that during the handover to target gNB which supports QoE, the target gNB decides which QoE configurations to keep and which to release during a handover. Generally, the RAN overload can be differ depending on the gNB, and target gNB may have different rule to select the QoE to pause. Therefore, the handover target gNB should be able to indicate which QoE to pause during handover.
Proposal 6
The handover target gNB indicates which QoE configuration to pause during handover.
When the UE resumes the connection in a gNB supporting QoE, the target gNB should explicitly indicate which QoE measurement configurations should be kept by the UE during RRC resume procedure, e.g. in RRCResume message. Though the target gNB supports QoE and some configured QoE measurement needs to be resumed, the gNB may not want to receive the QoE reporting during RAN overload. Therefore, the target gNB should be able to indicate which QoE to pause during RRC resume.

Proposal 7
The resume target gNB indicates which QoE configuration to pause during RRC resume.
Conclusion
Proposal 1
AS layer stores QoE reports while QoE reporting is paused.
Proposal 2
QoE pause/resume is invisible to application layer.

Proposal 3
QoE pause indication indicates MeasConfigAppLayerId(s) to pause.
Proposal 4
QoE resume indication indicates MeasConfigAppLayerId(s) to resume.

Proposal 5
More than one QoE reports can be included in the same message, i.e. MeasReportAppLayer, at least for resume case. The maximum number of QoE reports that can be included in the same message is FFS.

Proposal 6
The handover target gNB indicates which QoE configuration to pause during handover.
Proposal 7
The resume target gNB indicates which QoE configuration to pause during RRC resume.
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