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1 Introduction
In Release 15 the work item QoE measurement collection for E-UTRAN has been approved [1]. In this contribution the start and stop of QoE measurements are discussed. 
2 Discussion
2.1 Start of QoE measurements
The eNB receives an area where QoE measurements should be performed, either from the core network or from OAM. The area is defined as either a list of cells, tracking areas or PLMN. If the area is received from the core network the area is applicable for a specific UE, whereas it applies to all UEs within the area if received from OAM. In both cases the eNB will start the measurements on a per UE basis. Actually, eNB cannot start the measurements as they are started in the UE when the streaming session starts in the application layer, but eNB enables the start of the measurements, i.e. the measurements are not started until eNB has enabled the start of the measurements. The eNB enables the start of the measurements in the UE when it enters the specified area and after that the UE can perform QoE measurements and send reports. 
Proposal 1: The eNB enables the start of QoE measurements when the UE enters the specified area.
It can be noted that even if the measurements are initiated from the core network, the measurements were most likely initiated by OAM connected to the core network initially, even though RAN only sees them as being initiated by the core network. I.e. the measurements are typically initiated by OAM connected to RAN or by OAM connected to the core network.
2.2 Stop of QoE measurements
The incoming LS [3] from SA4 is under discussion for UMTS QoE measurements. In UMTS it has been assumed that the measurements are enabled when the UE enters the specified area and disabled when the UE leaves the specified area. In the LS, SA4 raises some issues with stopping the measurements when the UE leaves the specified area, e.g. it is stated that fragmented reports are of little use. When introducing support for QoE measurements the target should therefore be that the reports are complete as much as possible. Also, the operator may have configured to have only one QoE report at the end of the streaming session and in that case that report will never be sent if the UE moves outside the area.
In RAN2#98, the UMTS session concluded that it is up to implementation when the RNC stops the measurements, but that some enhancements may be considered in order to assist the RNC in making a better decision for when the measurements can be stopped. 

As it is actually the UE which has the information about when the measurements are ongoing it may be beneficial to provide the UE with the information about if the cell is within the measured area and whether reporting is allowed. The UE can then make a decision whether to start the measurements when the streaming session starts and let the measurements continue until the session ends even if the UE has moved outside the measured area. When the session is completed the UE also knows if it is allowed to send the report or not. There are different mobility cases described in the next chapter.
Proposal 2: Provide information to the UE if QoE reporting is allowed and if the cell is within the measured area. 
There may also be cases when the load in the network is very high and eNB would like to stop the measurements. The reporting can temporarily be stopped by not giving the UE grants, but depending on which solution that is chosen it may also impact other transmissions. A mechanism for turning off the QoE measurements may be needed.

Proposal 3: Discuss a mechanism for stopping QoE measurements. 
2.3 Continuation of QoE measurements

As mentioned above, fragmented reports are of little use and the target should be that the reports are complete as much as possible. When the UE moves around in the network there are different cases that may occur.

1) The new eNB supports QoE measurements and the new cell is within the measured area.
2) The new eNB supports QoE measurements but the new cell is not within the measured area.
3) The new eNB does not support QoE measurements.
In 1) the measurements should continue in the new eNB. The source eNB sends the configuration information, e.g. the specified area to the new eNB. At handover the target eNB builds the handover message which is sent to the UE. The target eNB can include information in the message to the UE that QoE reporting is allowed and that the cell is within the measured area.
Proposal 4: The QoE measurements continue in the new eNB if the new eNB supports QoE measurements and the new cell is within the measured area.

In 2) the new eNB supports the measurements, but the new cell is not within the measured area which means that preferably no new measurements should be started in that cell. However, it is preferred that the ongoing measurements are completely finished for the ongoing session before terminated in order to avoid an incomplete report. Therefore, the eNB can in this case include information to the UE in the handover message that QoE reporting is allowed, but that the cell is not within the measured area. The UE will then finalize the measurements of the ongoing session and send the report, but after that not start any new measurements.
Proposal 5: The QoE measurements continue in the new eNB if the new eNB supports QoE measurements even if the new cell is not within the measured area, but no new measurements are started after the report has been sent.
If the new eNB does not support QoE measurements it is important that the UE is informed about it, so that large reports which anyhow cannot be understood by eNB are not sent in the network and consume resources for no use. It is not possible for the source eNB to stop the measurements at handover as it is the target eNB that builds the RRC message that is sent to the UE.
Instead the lack of indication that QoE reporting is allowed will inform the UE that QoE measurement reports cannot be sent to this eNB. The UE may still finalize the ongoing report and possibly send it later if it later reaches an eNB which supports QoE measurements.  
The proposals above may impact CT1 as the RRC layer needs to inform the application layer in the UE that measurements are stopped or that no reports can be sent. It is therefore proposed that an LS is sent to CT1, SA4 and SA5 with possible agreements made.

Proposal 6: Send an LS to CT1, SA4 and SA5 with agreements made in RAN2.

3 Summary
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: The eNB enables the start of QoE measurements when the UE enters the specified area.

Proposal 2: Provide information to the UE if QoE reporting is allowed and if the cell is within the measured area. 
Proposal 3: Discuss a mechanism for stopping QoE measurements. 
Proposal 4: The QoE measurements continue in the new eNB if the new eNB supports QoE measurements and the new cell is within the measured area.

Proposal 5: The QoE measurements continue in the new eNB if the new eNB supports QoE measurements even if the new cell is not within the measured area, but no new measurements are started after the report has been sent.

Proposal 6: Send an LS to CT1, SA4 and SA5 with agreements made in RAN2.
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