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Introduction
[bookmark: _Toc242573354]In this contribution, we discuss the solutions concerning the pause and resume procedure of the QoE measurements collection. 
Discussion
Handling of QoE measurements at RAN overload
Handling of QoE measurements at RAN overload was discussed during the study item and the following was agreed:
RRC signaling is used by the gNB to indicate the UE to pause or resume the QoE reporting.
The details of pause/resume mechanism need to be resolved in potential WI phase, e.g. is pause/resume for all QoE reports or per QoE configuration, how long can the UE store the reports, limit for stored reports size etc. (these points can be captured in TR 38.890)

In 3GPP RAN3 meeting #113-bis the following has been agreed, and three options are considered to be discussed. 
· “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.
· 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.

In our understanding Option 3 is not appropriate at all as it is interested for network operators to know the end users quality of experience at RAN overload. Hence, in the following we focus our discussion on Option 1 and Option 2.  
Observation 1: Among the proposed options we think Option 3 (i.e., discarding the QoE container) is not appropriate at all, as network operators are interested to monitor the users’ quality of experience at RAN overload condition.
In our understanding, specifying a pause and resume procedure at the application layer and storing the QoE measurements at application layer (i.e., Option 1), is not an easy approach, and in our view not appropriate. In theory one could think about it, but in NR we will have various application types that may run in parallel and it doesn't make sense to have each application handling something which is a RAN problem. And even if this would be done, the applications will not know how to dispatch the stored the QoE measurement reports when they receive the resume command. If all the backlogged QoE measurement reports are sent at once, this might contribute to a heavy instantaneous load on the RAN node and in particular on SRB4, so a policy for resuming QoE reports should be defined which requires additional effort on standardization, and further complicating the specifications. 
Observation 2: Specifying pause/resume procedure and storing the QoE measurements at application layer (i.e., Option 1), is not an easy approach as many applications running in NR shall tackle a problem related to RAN and not related to them. In addition, abrupt dispatching the backlogged QoE measurements from application to the AS layer may cause additional load to RAN. such dispatching policy requires additional standardization effort.
Therefore, in our view the storing the QoE measurement reports at AS layer is a practical approach and its solution can be aligned with other well-designed solutions defined for e.g., MDT measurements. In fact, for MDT measurements a maximum memory size is defined, and the MDT measurements are kept in the memory defined at RRC layer. 
Since the pause procedure is supposed to be a temporary stop, we think the pausing mechanism should be actually temporary, and if it takes a long time, it cannot be called temporary anymore. Hence a limited memory size can be designed for it to accommodate the QoE measurements for a temporary time. When the memory is full and the resume procedure is not activated yet (i.e., the RAN overload problem was not temporary), the next coming QoE measurements can be discarded. We propose to keep the first QoE measurements once the RAN overload situation happens and discard the rest of the measurements. This would achieve the SA5 goal to get the QoE reports covering the period when the congestion started, and if the congestion is only "temporary" no data at all would probably be lost. If the congestion is longer than "temporary" it should be accepted that new QoE measurements will be discarded, as the problem is actually not temporary.
Proposal 1: The UE to stores the QoE measurements at AS layer when the reporting is paused e.g., at RAN overload.
Proposal 2: A maximum memory size at AS layer is defined, where the UE is required to store QoE measurements at least up to the maximum size.
[bookmark: _Hlk485041400]Proposal 3: The UE may discard the upcoming QoE measurements from the application when the memory is full.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following observations:
Observation 1: Among the proposed options we think Option 3 (i.e., discarding the QoE container) is not appropriate at all, as network operators are interested to monitor the users’ quality of experience at RAN overload condition.
Observation 2: Specifying pause/resume procedure and storing the QoE measurements at application layer (i.e., Option 1), is not an easy approach as many applications running in NR shall tackle a problem related to RAN and not related to them. In addition, abrupt dispatching the backlogged QoE measurements from application to the AS layer may cause additional load to RAN. such dispatching policy requires additional standardization effort.
Based on the above observations we have the following proposals:
Proposal 1: The UE to stores the QoE measurements at AS layer when the reporting is paused e.g., at RAN overload.
Proposal 2: A maximum memory size at AS layer is defined, where the UE is required to store QoE measurements at least up to the maximum size.
[bookmark: _GoBack]Proposal 3: The UE may discard the upcoming QoE measurements from the application when the memory is full.
References
[1] [bookmark: _Ref473889688]TR 38.890, Study on NR QoE management and optimizations for diverse services, Ericsson
[2] RP-210913, NR QoE management and optimizations for diverse services, China Unicom
[3] R2-2100079, LS on QoE Measurement Collection
[4] R2-2102414, LS reply on QoE Measurement Collection
3
