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Introduction
[bookmark: _Toc242573354]RAN2 has received a reply LS from SA5 related to QoE measurement collection, see [11]. SA5 has performed a large study of QoE measurement collection and the result is described in [6] and [7] and SA5 asks other working groups to implement their part respectively. This LS is the third request from SA5 to RAN2 to implement the RAN2 parts. 
If a feature impacts several working groups in SA, CT and RAN it is important that all working groups follow the requests from the working group which is overall responsible for the feature. If each working group implements the feature according to their own understanding the feature will get a random and unknown behavior and the specifications will have contradictory descriptions, requirements and implementation. This is the current situation for QoE measurement collection and RAN2 is kindly asked follow the request from SA5 so that the QoE measurement collection feature can be aligned between the different working groups.
Discussion
QoE Measurement Collection
Quality of Experience Measurement Collection enables configuration of application layer measurements in the UE and transmission of QoE measurement result files by means of RRC signalling. Application layer measurement configuration received from OAM or CN is encapsulated in a transparent container, which is forwarded to UE in a downlink RRC message. Application layer measurements received from UE's higher layer are encapsulated in a transparent container and sent to network in an uplink RRC message. The result container at forwarded to a TCE, Trace Collector Entity. In Figure 1, the RRC signalling flow for QoE measurements in LTE is shown. 


 Figure 1: QoE measurement collection in LTE 

LS impacts
In [6] and [7] the QoE feature is described. The following two signalling diagrams in [7] contain the activation and deactivation of QoE measurements and the handling at handover.
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Figure 4.2.1-1: QMC activation and reporting in LTE
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Figure 4.2.2.2-1: Handling of QMC activation in case of handover in LTE

In the reply LS, SA5 asks RAN2 to implement the following:
1. change the name of the streaming indicator to Recording Session Indication,
1. implement the withinArea information being propagated at handover,
1. implement the temporary stop,
1. implement the Recording Session Indication

The things listed above are still missing in the RAN2 specifications, but they are included in the feature description in the SA5 specification. Also, the QoE Reference seems to be missing in RAN2 specification, but part of the feature description.

Recording session indication
SA5 asks RAN2 to change the name of the streaming indicator to recording session indication and also to implement it. RAN2 has previously discussed the streaming indication and also questioned the name, but it has not been implemented in RRC yet. The purpose of the recording session indication is to inform the OAM server that a session has started in the application and that a QoE report is to be expected. This is to ensure that the content of the configuration files cannot be incorrect without it being discovered. It is proposed that RAN2 follows the request from SA5 and implements the recording session indication.
Proposal 1: Implement the recording session indication in RRC. 

WithinArea
The area in which the UE should perform the QoE measurements, e.g. a list of cells, is never sent to the UE in order to avoid RRC signalling overhead, see also LS [2]. That means that it is up to the network to ensure that the measurements are started and stopped at the right time. One thing that complicates this is that SA4 has a requirement that once a measurement has been started, it should continue until the end of the session even if the UE exists the area in the middle of the session. The reason is that if measurements are stopped in the middle of the session the report cannot be used. It is explicitly stated in 26.247 and 26.114 that a started measurement shall continue until end of the session:

26.247, clause 10.1: 
The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.
26.114, clause 16.3: 
The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.

These requirements mean that if the new cell is inside the area, the UE should continue the measurements in the new cell. If the new cell is not inside the area, the UE should finalize the measurements for the ongoing session, but not start any new measurements.
eNB knows when the UE comes to an area border, but it doesn’t know when the measurements start and stop as the measurements are performed in the application layer in the UE. If the eNB would trigger release of the measurements at the area border, the measurements would be interrupted in the middle of the session.
If the eNB waits with releasing the measurements, the eNB doesn’t know when the measurements end and cannot release them at the right time. eNB may wait until the UE enters RRC_IDLE, but then it may happen that the UE starts new measurements outside the area while it is still in RRC_CONNECTED, which is not the desired behaviour. 
The inside area indication has previously been discussed in RAN2 and some companies have said that it can be solved by eNB implementation. However, it is still not clear at what point eNB can stop the measurements and ensure that the they are not interrupted in the middle of the session in the application layer. As any alternative solution has not been presented, RAN2 is asked to follow the request from SA5 and implement the withinArea in RRC. 
RAN2 previously argued that QoE measurements are not propagated at handover, but SA5 now clearly asks RAN3 to implement necessary support for handover. Actually, the RAN3 signalling is already implemented, but some procedure text and stage 2 updates are probably needed.
Proposal 2: Implement withinArea in RRC.


Temporary stop of measurements
In [7] SA5 the use of a temporary stop of measurements is described:
[bookmark: _Toc17733662]4.3.4	Temporary stop and restart of QoE information reporting during RAN overload in LTE

In case of overload in RAN, the eNB may temporarily stop the reportingfrom the UE by send the RRCConnectionReconfiguration message [9] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to temporarily stop application layer measurement reporting in otherConfig [9]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the temporary stop request. The application stops the reporting and stops recording further information when the data in the reporting container is used. Then the recorded data is kept until it is reported or when the UE request session is ended. 
When the overload situation in RAN is ended the eNB restart the reporting from the UE by send the RRCConnectionReconfiguration message [9] to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to restart application layer measurement reporting in otherConfig [9]. The Access stratum sends +CAPPLEVMC AT command [5] to the application with the restart request. The application restarts the reporting and recording if it was stopped. 

The benefit of using temporary stop instead of releasing the QoE measurements is that the UE can continue doing the QoE measurements, but not send any reports if the network is overloaded. When the overload situation is ended the reports can be sent again. Also, the QoE configuration file does not have to be sent again after the overload situation, which decreases the amount of signalling. SA5 agrees that the temporary stop is an exceptional case, but still asks other working groups to implement it in order to have common handling for the case for different vendors.
Proposal 3: Implement the temporary stop in RRC. 

QoE Reference 
In [7] or in the extracted figures above, the QoE Reference is supposed to be sent both when QoE measurements are configured and when the report is setn. The QoE reference is not implemented in RRC yet and RAN2 is therefore asked to align with the feature description and implement the QoE reference. 
Proposal 4: Implement the QoE Reference in RRC.

Several QoE measurements
Due to an error in ASN.1, it is currently not possible to activate different types of QoE measurements at the same time. In RAN2#105 RAN2 the CR in [2] was discussed but postponed as it contained an NBC change. Companies also thought a correction was not needed in release-15, but could wait until release-16. In SA groups the different types of QoE measurements are independent measurements and it is understood that the different types can be activated at the same time. This is captured in [6], 5.1.1: 
REQ-EUSPC-CON-8: The operator shall have a capability to order several QoE measurement collections from each UE simultaneously.
RAN2 is therefore asked to correct the ASN.1 error so that several QoE measurements can be activated at the same time.
Proposal 5: Correct the ASN.1 error so that several QoE measurements can be activated at the same time. 

UE capability
The QoE feature in release 15 is already frozen, so it is proposed to add a UE capability for the support of the release 16 additions.  
Proposal 6: Add a UE capability for the support the release 16 additions for QoE measurements.


CR
A CR with the additions related to the LS is provided in [8] and a reply LS is provided in [9]. RAN2 is kindly asked to discuss and agree on a CR and an LS response. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposal:
Proposal 1: Implement the recording session indication in RRC. 
Proposal 2: Implement withinArea in RRC.
Proposal 3: Implement the temporary stop in RRC.
Proposal 4: Implement the QoE Reference in RRC.
[bookmark: _GoBack]Proposal 5: Correct the ASN.1 error so that several QoE measurements can be activated at the same time. 
Proposal 6: Add a UE capability for the support the release 16 additions for QoE measurements.
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