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1 Introduction
In RAN#91e, a New WID on NR QoE management and optimizations for diverse services [1] (RP-201225) has been approved. The objective of pause and resume in this WID is about the following aspect:
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify activation and deactivation procedures for both signalling-based and management-based QoE measurement, taking LTE QoE solutions as baseline, as defined in the 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, including:
· Keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
· Keeping the QoE measurement configuration and performing QoE measurement.
· Specify the use of RRC segmentation for QoE reports.
RAN2 has some agreements on pause and resume, and sent the LS to SA3, SA4, SA5 for suggestions on the pause reporting storage solutions [2]. SA4 reply the LS to RAN2 with some questions [3], and RAN2 decide to postpone the reply due to no convergence. Unfortunately, there is no further progress in RAN2#116-e meeting, and the following is capture in the chairman notes.
Postpone this reply LS. Discuss at RP whether to have the pause resume in Rel-17. 
RAN overload including pause and resume of QoE measurement reporting  is approved in RAN plenary. Considering RAN2 and other WGs are not very clear to support it or not, it’s important to make the decision at RAN plenary on how to move forward on supporting NR QoE pause and resume functionality in RAN2 as well as coordinate with other WGs in Rel-17.
2 WF on pause and resume mechanism
2.1 Background
When the R17 NR QoE SI is closed, both pause and resume mechanism are agree to support in TR 38.890 [4] to provide the solution for RAN overload scenario. It is clearly captured in the TR 38.890 to support the potential solutions for pause/resume functionality in details technical specification of the procedures, e.g. pause/resume for all QoE reports or pause/resume per QoE configuration, how long can the UE store the reports, limit for stored reports size etc.
“In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. RRC signaling is used by the gNB to indicate the UE to pause or resume the QoE reporting. Potential solutions of pause/resume mechanism need detailed technical specification of the procedures, e.g. pause/resume for all QoE reports or pause/resume per QoE configuration, how long can the UE store the reports, limit for stored reports size etc.”
Observation 1: Pause and resume mechanism is approved as one of the objectives of R17 NR QoE WID. The potential solutions and detailed technical specification of the procedures are captured in the technical report TR 38.890 of R17 NR QoE SID.

From Rel-16, SA5 has defined the RAN overload as one of the High-level use cases for QoE in TS 28.404 [5]. At RAN overload RAN may stop or delay the QoE information reporting from the UEs that has started the QoE information collection. The overload use case is shown in following table. From Step 1 to Step 4, it is clearly described the RAN behaviour for RAN overload, and the RAN specifications should be specified for RAN overload.
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal
	At RAN overload RAN may stop or delay the QoE information reporting from the UEs that has started it.
	

	Actors and roles
	The RAN node which is the requester of delaying the QoE information reporting.
	

	Telecom resources
	The RAN node and the UE.
	

	Assumptions
	-
	

	Pre-conditions
	Selected UEs have started QoE information collection.
	

	Begins when 
	The RAN node detects that it is overloaded.
	

	Step 1 (M)
	The RAN node sends a request to temporarily stop the reporting to the UEs that has started the QoE information collection. An indication about the temporary stop is sent to the management system.
	

	Step 2 (M)
	When the UE receives the request from the RAN node to temporarily stop reporting, the UE access stratum informs the application that reporting has temporarily been stopped. The application continues any ongoing recording and stores the recorded information until a restart request is received. 
	

	Step 3 (M)
	When the RAN overload situation is ended, the RAN node sends a request to restart the reporting to the UEs that has temporarily stopped the QoE information reporting. An indication about the restart is sent to the management system.
	

	Step 4 (M)
	When the UE receives the request from the RAN node, the UE access stratum informs the application to restart the QoE information reporting.
	

	Ends when
	The management system has received the indication that a recording session has been restarted. 
	

	Exceptions
	The recording time expires before the RAN overload is ended.
	

	Post-conditions
	The QoE information collection is active.
	

	Traceability
	REQ-EUSPC-CON-9, REQ-EUSPC-CON-10
	

	


Observation 2: RAN overload is a high-level use case specified in TS28.404, the detailed RAN functionalities should be support at RAN.
2.2 Progress on pause and resume in R17 NR QoE WI
Pause and resume features are discussed from RAN2#113b-e meeting to RAN2 #116b-e meeting, and the progress are listed as below:
Approved: “QoE pause” indication from the network is used to temporarily stop QoE reports sent from the UE to the network. And RAN2 goes with selective pause/resume.
RAN2 FFS: 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.
RAN2 Agree to send a LS in [2] to SA3/SA4/SA5.
In the RAN2#116-e meeting, RAN2 decide to postpone the reply LS to SA4, because there is no consensus in this meeting. In the LS from SA4 [3] (R2-2109385), SA4 assume that the average load per application for QoE measurement is <100 bits/sec, which means that QoE reports are generated in <100 bits/sec but not transmit to the network in a low bitrate. Besides, it is observed that the LS from SA4 [6] (R2-2109386) assuming that the size of single VR QoE report is about 18k Byte as below. 
 “SA4 has evaluated one possible VR metric collection test, and with reporting every ten minutes the resulting zipped report container is then about 18 kB in size. Although that metrics can be configured in different ways, it illustrates that newer services can in some cases produce larger reports exceeding the existing size limits.”
In [AT116-e] [043][eQoE] email discussion, it was summarized that “RAN2 would like to indicate there can be multiple applications running at the UE and generating QoE reports simultaneously, so the load generated by QoE may be larger than what SA4 indicated.” 
Observation 3: RAN2 has discussed three options for QoE report handling during RAN overload and sent the LS to SA3/SA4/SA5 asking for their preference. According to the LS replied from SA4, the average QoE load per application is less than 100 bits/s and the size of one VR QoE report is assuming about 18k Byte.
It is well known that the QoE measurement and collection is utilized for the purpose of network management efficiency as well as improving subscriber’s service experience. Although the traffic load of QoE report per application is much smaller than the gNB capacity, when a large number of UEs transfer their QoE reports simultaneously in a very short time (e.g. VR multicast.), the benefits of pause and resume are apparent and the NR QoE reporting could be worked in a more efficient manner. When gNB overload occurs, there would be a very low data rates or the application service may be stopped at the duration time for some users, and not all the QoE report are needed to transfer to gNB or OAM to report the service experience when the overload scenario happens. Supporting pause and resume will bring the flexible to manage the traffic load for both control plane and user plane.  
Proposal 1: RAN should continue work on supporting pause and resume in Rel-17.

2.3 WF on handling of QoE pause reports
The three candidate options in section 2.2 have been discussed in RAN2 for QoE report handling during RAN overload via “QoE report pause indication”. According to the LS sent from RAN2, companies show different preferences on AS layer storage and APP layer storage for QoE report with pros and cons. 
	
	Impacts to Other WGs
	Impacts to RAN2

	AS layer storage solution
	No impact to CT1/SA4.
	RAN2 impacts related with pause/resume indications and storage size definition, new resume procedures, etc.
Need further discussion on how to support the AS layer storage solution, e.g.considering the storage size.

	APP layer storage solution
	In RAN2 previous discussion, some companies have concern on security issue, the concern is that indicating pause to the applications may implicitly tell the applications about the RAN situation, e.g. overload. This needs to be checked with SA3 whether there is a security issue. 
CT1/SA4 impacts due to stored QoE reports in APP layer, and to handle of reports from different applications when the overload situation has passed.
	Minor impact to RAN2 with pause/resume indications definition.

	Discard solution
	No impact and no gain.
	No impact and no gain.



As observed above, as companies cannot reach consensus on this issue in RAN2. Considering the less impacts on other work groups and the potential security issues, and RAN2 can specify the detail to support pause and resume functionality, it is proposed RAN plenary decide to support the AS layer storage solution, and confirm to support pause resume in Rel-17. The solution supporting for pause/resume mechanism should consider to limit the standard impacts first.
Proposal 2: RAN plenary decide to support the AS layer storage solution, and confirm to support pause and resume in Rel-17.

3 Conclusion
Observation 1: Pause and resume mechanism is approved as one of the objectives of R17 NR QoE WID. The potential solutions and detailed technical specification of the procedures are captured in the technical report TR 38.890 of R17 NR QoE SID.
Observation 2: RAN overload is a high-level use case specified in TS28.404, the detailed RAN functionalities should be support at RAN.
Observation 3: RAN2 has discussed three options for QoE report handling during RAN overload and sent the LS to SA3/SA4/SA5 asking for their preference. According to the LS replied from SA4, the average QoE load per application is less than 100 bits/s and the size of one VR QoE report is assuming about 18k Byte.
Proposal 1: RAN should continue work on supporting pause and resume in Rel-17.
Proposal 2: RAN plenary decide to support the AS layer storage solution, and confirm to support pause and resume in Rel-17.
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