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1	Introduction
In this paper, in accordance with the LS (R3-212976) received from RAN3, we discuss solution for supporting QoE measurements in mobility scenarios, considering the requirements defined by SA4. In addition, we address mobility cases in which the UEs hand over to the cells that do not support QoE reporting solution.
[bookmark: _Ref178064866]2	Discussion
3GPP RAN WG3 has sent an LS (R3-212976) to RAN WG2 informing that they have agreed to the solution for mobility in which the network node is responsible for keeping track of whether the UE is inside or outside the area configured for the QoE measurements and configure/release configuration accordingly.
- Option 1, where the network is responsible for keeping track of whether the UE is inside or outside the area and configures / releases configuration accordingly. 
- Option 2, where the network is responsible for keeping track of whether the UE is inside or outside the area, and the UE responsible to manage start/stop of QoE accordingly. 
- Option 3, where the UE is responsible for area checking (UE has the area configuration) and to manage start/stop of QoE accordingly.
RAN3 agreed to support Option 1.








In the following we propose a solution in which control of the configuration of the QoE measurement upon mobility is at the network side. In addition, we discuss the mobility issue when the UE configured with QoE measurements moves to a cell which does not support the QoE reporting solution.
2.1.	Mobility support for QoE
To enable QoE measurement support in mobility scenarios, it is required to develop a solution enabling the network to control the QoE measurements upon UE mobility in RRC_CONNECTED mode. The solution should be viable in both signalling- and management-based QoE measurements.  
Observation 1: To enable measuring the impact of the mobility on application and users’ QoE it is required to support QoE measurements in mobility scenarios for both signalling and management based QoE.
Concerning QoE support in mobility scenarios, SA4 has specified requirements for QoE measurements, so that the UE shall check the QoE configuration only when the respective session starts [1], [2]. This means that any potential changes in a QoE configuration would not be effective for an ongoing session. See the SA4 requirements in Figure 1. 
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.








Figure 1: SA4 requirements about checking QoE configuration only upon starting a session; changes in QoE configuration would not be effective for an ongoing session.
One motivation for this requirement is that measurements pertaining to parts of sessions, rather than entire sessions, are not interesting cases. UEs at the cell (or area) borders might move in and out of the area scope intermittently during the session, and these entries/exits are of high interest, as they might involve different kind of handovers as well as mobility failures and failure recovery. Therefore, ending an ongoing session measurement as soon as UE moves out of the area may compromise the QoE measurements by excluding perhaps the most interesting part of the measurements. Moreover, for very small areas (say area scope consisting of a single cell) it may not be possible, in practice, to get any measurements at all, since most UEs would move away from the cell at some time during the session.
The SA4 requirements mean that the UE should check the area scope when starting the measurements, but if the UE moves out of the area during the ongoing session, the QoE measurements should not be stopped. After the ongoing session is completed, no new measurements should be started if the UE is outside the area.
Observation 2: The SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration when each session starts. This means that the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area.
Fulfilling these SA4 requirements should be considered as part of mobility support for QoE measurements. However, it may not be straightforward since currently only the application layer in the UE knows when the session is ongoing or not, while the network layer has no information about that. 
However, informing the UE RRC and then the network node about the ongoing session would be valuable as it helps to control the QoE measurement upon mobility and fulfilling the SA4 requirements. This is shown in the following scenario:
[image: ]
Figure 2: QoE configuration handling upon moving outside the area while having ongoing session. gNB2 is outside the area
As shown in Figure 2, the procedure for handling QoE configuration upon mobility can be performed in the following steps: 
1- Application sends Session Start Indication to the UE RRC layer.
2- UE RRC upon receiving Session Start Indication includes the associated RRC ID to it and sends Session Start Indication to the gNB1.
3- gNB1 stores session start indication as part of UE context. 
4- gNB1 sends the QoE configuration status to the gNB2 as part of HO request procedure
5- UE performs HO toward gNB2that is outside the area scope. [According to SA4 requirement the QoE configuration would be configured and valid until the end of the ongoing session].
6- Upon performing HO toward a gNB2 cell that is outside of the area, the gNB2 configures SRB4 for the UE and keep the Session Start Indication as part of UE context.
7- Upon ending the ongoing session, the application sends a Session End Indication to the UE RRC layer. 
8- Upon receiving Session End Indication, the UE RRC associates the RRC ID to the Session End Indication signal and sends it to the gNB2. 
9- gNB2 decides to release the QoE configuration.  
10- gNB2 sends RRC reconfiguration with QoE release command associated with the RRC ID(s).
However, in order to handle the QoE configuration upon mobility while fulfilling SA4 requirements it is required to have session start and end indications as part of CT1 and RRC specifications, whereas,
· Session Start Indication is initiated upon start of a session that is subject to the QoE measurements.
· Session End Indication is initiated upon ending a session that is subject to the QoE measurements. 
Therefore, we propose the following:
Proposal 1: RAN2 specify Session Start Indication and Session End Indication, to enable QoE configuration handling upon mobility.
Since the Session Start/End indication comes from the application layer in the form of an AT command we propose to send an LS to 3GPP TSG CT WG1 and request them to support these signals in their specifications.
Proposal 2: RAN2 sends an LS to CT1 group to specify Session Start indication and Session End Indication in their specification.
2.2.	QoE support upon receiving Full configuration
In our understanding, upon mobility a UE (and application) that is configured with QoE measurement may receive a delta configuration or a full configuration (i.e., FullConfig). In the running CR the UE action upon receiving Full configuration is not yet specified. FullConfig may be used as an alternative to delta configuration at any handover and it may also be triggered if the target node does not support some configuration that exists in the source node. It can be assumed that if the UE receives a FullConfig with a QoE configuration included, the UE should configure according to the received QoE configuration. If the UE receives a FullConfig without any QoE configuration included, the QoE configuration should be released as the target node may not support QoE measurements. 
Upon receiving full configuration (FullConfig) a UE shall check if the otherConfig includes the QoE configuration or not (i.e., measConfigAppLayer). If the same QoE configuration exists, the UE shall continue the QoE measurements at the upper layers. However, if the full configuration does not include the QoE configuration, the UE shall release the QoE configuration from the application as the target gNB may not support QoE signalling.
Proposal 3: RAN2 agree that UE shall release the QoE configuration if the otherConfig does not include measConfigAppLayer upon receiving FullConfig.
Proposal 4: RAN2 agree that UE shall continue the QoE measurements if the otherConfig includes the same measConfigAppLayer upon receiving FullConfig.
Here is an example TP to support QoE configuration handling at receiving fullConfig
[bookmark: _Toc68014727][bookmark: _Toc60776787]5.3.5.11        Full configuration
The UE shall:
1> release/ clear all current dedicated radio configurations except for the following:
-     the MCG C-RNTI;
-     the AS security configurations associated with the master key;
[unrelated text omitted]
1> for each measConfigAppLayerID in VarMeasConfigAppLayer:
2> if the measConfigAppLayerID is absent in measConfigAppLayer
3> inform upper layers to clear the stored application layer measurement configuration;
3> discard received application layer measurement report information from upper layers;
3> consider itself not to be configured to send application layer measurement report











It seems unnecessary for the network to send the QoE configuration container to the UE at each handover if the measurements should just continue, as the UE already has the QoE configuration and that is not dependent on which cell the UE is connected to. Even the QoE configuration container can be large and it is a waste of radio resources to include it at each handover. In the current running RRC CR [4], the QoE configuration container is mandatory included if QoE is configured and it is proposed to change that to optionally included. It is enough if the network indicates the IDs of the QoE measurements that should continue in the new cell if the network uses fullConfig. If the network uses delta signaling, nothing needs to be signaled if the same configuration is kept.
Proposal 5: The QoE configuration container is optionally included in the RRCReconfiguration. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1: To enable measuring the impact of the mobility on application and users’ QoE it is required to support QoE measurements in mobility scenarios for both signalling and management based QoE.
Observation 2: The SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration when each session starts. This means that the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area.
Based on the above observations we have the following peopoals:
Proposal 1: RAN2 specify Session Start Indication and Session End Indication, to enable QoE configuration handling upon mobility.
Proposal 2: RAN2 sends an LS to CT1 group to specify Session Start indication and Session End Indication in their specification.
Proposal 3: RAN2 agree that UE shall release the QoE configuration if the otherConfig does not include measConfigAppLayer for a given service upon receiving FullConfig.
[bookmark: _GoBack]Proposal 4: RAN2 agree that UE shall continue the QoE measurements if the otherConfig includes the same  measConfigAppLayer for a given service upon receiving FullConfig.
Proposal 5: The QoE configuration container is optionally included in the RRCReconfiguration.
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