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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).”

In this contribution, QoE measurement reporting stop and start are discussed.
2. Discussion
2.1  Scenarios for QoE measurement reporting stop and start
During last RAN2 meeting, RAN overload scenario was discussed and gNB can stop or start QoE measurement reporting in case of oveload to reduce the signalling overhead. When RAN overload situation is mitigated,  gNB can start the QoE measurement reporting. If UE continues to collect measurement but not report duing stop, QoE measurement continuity can be guaranteed in case of QoE reporting disabled.
The QoE reporting stop and start mechanism can also be applied to another scenarios : UE moves between gNBs with different QoE capabiligy. In order to support QoE measurement continuity as SA4 requirements, UE can continue to measurement but not reporting in a gNB not supporting QoE, the could include CONNECTED and INACTIVE state UE. That means that if a UE is handed over to a gNB not supporting QoE or the UE starts RRC connection to a gNB not supporting QoE, UE can continue QoE measurement but not reporting as long as SRB X is not configured ; when UE move into a gNB supporting QoE, UE can send QoE measurement results to gNB based on SRB X configuraiton. For how to handle QoE measurement for INACTIVE state, there are discussion and proposals in [2]. 
The benefit of handling such stop and start reporting can achieve no or less impact on application layer measurement, and gurantee QoE measurement continuity as much as possible.
Observation 1 : UE continues QoE measurement in a gNB not supporting QoE can ganrantee QoE measurement continuity.
Proposal 1: QoE reporting stop and start procedure can be applied in the follwing scenarios :
	-  RAN overload
-  UE with QoE configuration moves between gNBs with different QoE capability, including CONNECTED and INACTIVE state.
2.2 QoE measurement reporting stop and start handling
As discussed in [2], 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 stop 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 start all or part of QoE measurement reporting.
Proposal 2: gNB can stop/start all or parts of QoE measurement reporting in case of RAN overload.
Proposal 3: Stop/start indication is added in RRC message (e.g. RRC Reconfiguration message) to stop/start all or parts QoE measurement reporting.
In case of handover to a gNB not supporting QoE, the target gNB will not provide SRB X configuraiton, that implies QoE measurement results cannot be reported ; similarly, when UE starts RRC connection in a new gNB not supporting QoE, the new gNB does not provide SRB X configuration, then UE does not report QoE measurement results. When the UE moves to a gNB supporting QoE, the gNB can provide SRB X according UE context including QoE configuration, then the QoE reporting is started.
Observation 2: When UE moves between gNBs with different QoE capability, QoE reporting stop or start can be achieved by providing SRB X configuraiton or not.
Proposal 4: When UE moves between gNBs with different QoE capability, UE determines whether QoE measurement reporting is stopped based on whether SRB X is provided or not. 
When QoE reporting is stopped, the application layer should continue to collect QoE measurement, and UE buffers the collected measurement results.
UE can buffers the collected measurement results in 1) application layer or 2) RRC layer. In the incoming LS R2-2100076(S4-201600), it mentions,
· Regarding temporary stop and restart, SA4 agrees that this seems to be a useful functionality to handle temporary RAN overload. However, as we also stated in the above reply, SA4 believes that there should be no need for involving the application in this scenario.
· The temporary stop and restart is a generic service-agnostic functionality which can be handled directly at RAN level in the UE, whenever any temporary RAN overload is seen. SA4 thus decided to not implement this functionality at the application level.
If as SA4 suggested that QoE reporting is not implemented as application layer, it means AS layer (RRC layer) need to buffer the data. If buffered in RRC layer, the measurement results will be stored in RAM. Considering the possible amount of collected QoE measurment, it is a big burden to UE cost ; otherwise, only a few measurements could be buffered. If buffered in application layer, the measurement results will be stored in UE internal storage and the storage could be very large, e.g.256G.
Therefore, from different cost and capacity size for RAM and internal storage, in order to buffer the measurement as much as possible, it is prefered to store the collected measurement results in application layer.


Observation 3 : QoE measurement stored in RRC layer (i.e. in RAM) increases memory cost and limit the amount of collected measurement results than storing in application layer.
Proposal 5: UE application layer should continue to perform QoE measurement when reporting is stopped.
Proposal 6: UE should store the collected QoE measurement in application layer when reporting is stopped.
Proposal 7: On top of proposal 6, UE RRC layer indicates to application layer QoE reporting stopped or started.
2.3 How to handle QoE measurement in case of UE storage limited
When QoE reporting is stopped for a long time, the collected measurement result could occupy UE storage, and it is impossible for UE to buffer all measurement results. It is worthy to be discussed how to handle this case of UE storage limited.
There could be some solutions to limit the amount of the collected measurement results, e.g timer-based solution, or required storage size based solution.
For timer-based solution, there is timer running in the UE, and when the timer expires, UE stops QoE measurement or the UE only buffers the collected measurement results in the latest time window.
For required storage size based solution, UE stores the QoE measurements results up to the required storage size, and this required storage size can be defined in specification or configured to the UE. When the required storage size is full, the UE can stop QoE measurement.
In application layer, periodical or event-trigger QoE measurement reporting is defined. If event-trigger method is applied, then there could be no QoE measurement reporting for a long time if the triggering event does not happen. So if timer based solution is adopted, then it is possible there is no or less measurement is buffered when the timer expires or duting the latest time window.
Therefore, it is proposed to used required storage size based method, and UE is required to support to buffer QoE measurement results up to the required storage size.
Proposal 8: UE is required to support to store QoE measurement results up to the required storage size. It can be UE implementation whether to store more than the required storage size.
From operator perspective, there could be priority differentiation between different type. For example, MTSI service quality may be more important than straming; URLLC slice service quality is more important than eMBB. Therefore, when storage is full, there should be a mechamisn to allow the higher priority QoE measurement can overwrite the lower priority measurement.
Proposal 9: Stored QoE measurements can be overwrited by new QoE measurements e.g. measurements for higher priority service type, or for higher priority slice.
There are application layer behavior are impacted according to the above discussion and proposals, it is proposed to send LS to SA4 about the decision.
Proposal 10: Send LS to SA4 about the decision.
3. Conclusion 
For scenarios for QoE measurement reporting stop and start,
Observation 1 : UE continues QoE measurement in a gNB not supporting QoE can ganrantee QoE measurement continuity.
Proposal 1: QoE reporting stop and start procedure can be applied in the follwing scenarios :
	-   RAN overload
-  UE with QoE configuration moves between gNBs with different QoE capability, including CONNECTED and INACTIVE state.

For QoE measurement reporting stop and start handling.
Proposal 2: gNB can stop/start all or parts of QoE measurement reporting in case of RAN overload.
Proposal 3: Stop/start indication is added in RRC message (e.g. RRC Reconfiguration message) to stop/start all or parts QoE measurement reporting.
Observation 2: When UE moves between gNBs with different QoE capability, QoE reporting stop or start can be achieved by providing SRB X configuraiton or not.
Proposal 4: When UE moves between gNBs with different QoE capability, UE determines whether QoE measurement reporting is stopped based on whether SRB X is provided or not. 
Observation 3 : QoE measurement stored in RRC layer (i.e. in RAM) increases memory cost and limit the amount of the collected measurements than storing in application layer.
Proposal 5: UE application layer should continue to perform QoE measurement when reporting is stopped.
Proposal 6: UE should store the collected QoE measurement in application layer when reporting is stopped.
Proposal 7: On top of proposal 6, UE RRC layer indicates to application layer QoE reporting stopped or started.

For QoE measurement in case of UE storage limited，
Proposal 8: UE is required to support to store QoE measurement results up to the required storage size. It can be UE implementation whether to store more than the required storage size.
Proposal 9: Stored QoE measurement can be overwrited by new QoE measurement e.g. measurements for higher priority service type, or for higher priority slice.
Proposal 10: Send LS to SA4 about the decision.
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