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1
Introduction
RAN3 made some agreements on the QoE measurements handling during UE mobility. In particular, as captured in section 6.6 of TR 38.890, RAN3 agreed that “it is required to support QoE measurements in mobility scenarios at least for signalling based QoE”. RAN3 will be still analysing what kind of requirements in terms of mobility should apply to management based activation of QoE. In this contribution, we analyse RAN2 aspects related to the topic of QoE handling during UE mobility based on the RAN3 progress thus far. The considerations in this paper apply to signalling-based activation, at least until RAN3 makes further decisions for management-based activation.
2
Discussion
2.1
Mobility in RRC INACTIVE
In last meeting, RAN3 made the following agreement：
	NR QoE measurement configuration is maintained in the RRC INACTIVE state.


The motivation is to avoid the necessity to configure the UE with the QoE configuration again when the UE resumes from the RRC_INACTIVE state. RAN3 has also captured in TR 38.890 [1] that QoE measurement configuration for a UE can be fetched from the node hosting the UE context. 
	In NR, to support mobility for QoE measurements in CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE. To support keeping QoE measurement configuration in INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context.


Furthermore, RAN3 has agreed that an NG-RAN node can release a QoE measurement configuration for a UE previously configured for QoE measurement reporting, provided that the session for which the QoE measurements are reported is completed. If the QoE configuration is kept on the UE when it is sent to RRC INACTIVE, it most likely means that the measurement had not been triggered until this time and that the network/OAM expects to receive measurements for this configuration. Therefore, it should be possible for the UE to store the QoE configuration when going to RRC INACTIVE state.

Proposal 1: The UE should keep its QoE configuration when going to RRC INACTIVE state. 
When the connection is resumed in another gNB, it will find out whether the UE is configured with QoE measurements based on the context it fetches from the anchor node. However, the new gNB may want to release the QoE measurement configuration, e.g. due to RAN overload. It should be then possible for the new gNB to decide whether to restore or release the QoE measurement configuration during RRC resume procedure. To achieve that, a similar approach can be used as for DCCA enhancements where the network can decide whether the UE should keep its SCells or SCG configuration when resuming the connection by using restoreMCG-SCells and restoreSCG parameters. Similarly, the gNB could include the flag in RRCResume message telling the UE whether the QoE measurements should be kept or released. 

Proposal 2: The target node can indicate whether the UE should restore or release its QoE measurement configuration during RRC resume procedure.

2.2
Mobility in RRC CONNECTED
With respect to UE mobility in RRC CONNECTED mode, TR 38.890 contains, among others, the following statement:

	In NR, to support mobility for QoE measurements in CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE. To support keeping QoE measurement configuration in INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context.


From RAN2 perspective however, to support mobility in RRC CONNECTED for QoE, it should be possible for the UE to keep the QoE configuration upon handover. 

Proposal 3: It should be possible for the target gNB to keep the UE’s current QoE configuration during handover.

Another set of QoE requirements related to UE mobility is provided by SA5 in their latest LS, which is a follow-up from the discussion in Rel-16. The SA5 LS states the following [2]:

	It is essential that handover is supported for QoE measurements. 

Without the WithinArea indication being implemented, the requirement to perform QoE Measurement Collection (QMC) in a specified area cannot be met. This is an essential requirement in Rel-16.
The requirement is specified in TS 28.404 requirement REQ-EUSPC-CON-1. 
It is also specified in TS 26.114 clause 16.3.1 /<X>/<LocationFilter>/CellList. In TS 26.247 it is specified in clause 10.5 as LocationFilter.

There is also the requirement that the measurements shall continue until the application session stops even if the UE goes outside the specified area.

The requirement is mentioned in TS 26.247 clause 10.1 and in TS 26.114 clause 16.3.


Requirement REQ-EUSPC-CON-1 from TS 28.404 [3], mentioned in this LS, reads as follows:

	The operator shall have a capability to request collection of QoE information per end user service/end user service type for a specified area. The request may include an address of a collection centre to which the collected information shall be delivered.


The requirement on continuation of measurements after they are triggered from TS 26.114 [4] reads as follows:

	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.


According to SA5, to meet these requirements, withinArea indication is needed. In TS 28.405 [5] it is already captured that a source gNB should provide target gNB with the area scope information related to QoE measurement. Target gNB then checks whether it belongs to the specified area and, depending on this, it either includes withinArea indication or not. After each serving cell change, the AS informs application layer whether the cell is in the area scope and whether the application is allowed to start the measurement when the application becomes active. During the discussions in Rel-16, it was decided not to specify this indication, partly because Rel-16 was being already finalized when this requirement emerged, but more importantly because there were many concerns from the companies on whether such indication is actually needed to achieve the requirements from SA5 and SA4. Indeed, reading the requirements SA5 is referring to in their LS, it is unclear why withinArea indication is needed as much simpler solutions than the one proposed by SA5 exist. For example, the target gNB could simply release the QoE configuration when the UE is moving out of the measurement area scope. However, for this approach, there are two potential issues mentioned previously by some companies, e.g. in [6]:

1. In the case where the UE moves back into the measurement area, the QoE configuration would have to be provisioned to the UE again.

2. A configuration for an ongoing measurement may be released if the UE happens to go outside the area where such measurements are allowed to be triggered. This goes against the requirement of continuing the measurements that have already started as stated in TS 26.114.

When it comes to the first issue, it does not seem really relevant. Once the UE goes outside the measurement area, the network cannot know when, if ever, the UE will come back to the area scope. To gather the measurements within the required time frame, the network may need to configure the measurements for other UEs, which are currently in the specified area and for which there is a higher chance that the measurement can be gathered timely. Waiting for the UE to go back to the measurement area does not seem a reasonable option and even if the UE does eventually come back to the proper area, the additional overhead of configuring the QoE measurement to the UE would not be high, if other appropriate UEs were not found by the network in the meantime.

Observation 1: It is not useful for the UE leaving the measurement area to keep the QoE configuration.

For the second issue, the simple solution would be for the network not to release the QoE configuration relating to an ongoing QoE measurement even when the UE goes out of the area scope. This issue is related to another requirement from SA4 on not releasing the configuration of an ongoing measurement session, which is already considered by the agreements in RAN3. 
	The CN initiates the deactivation of QoE measurement, as configured by OAM, and sends the deactivation indication to the NG-RAN node to indicate which QoE measurement should be deactivated. The NG-RAN node checks whether there is an ongoing session pertaining to the QMC (according to the SA4 requirements). The QoE measurement configuration can be deactivated only if there is no such an ongoing session.


Hence, it would be sufficient to agree that RAN should be informed about the fact that the UE’s QoE session is ongoing during a handover procedure and RAN would not release the configuration in such a case. 
Based on this, the following is observed and proposed:

Observation 2: WithinArea indication is not required to meet the requirement to perform QoE Measurement Collection (QMC) in a specified area and easier solutions exist for this issue.

Proposal 4: The UE should inform the gNB when the QoE measurement session starts.
Proposal 5:  During a UE handover, source gNB informs target gNB about the QoE measurement sessions which are ongoing at the UE.
Proposal 6: In the case the UE moves out of the measurement area during handover, the target gNB should release the QoE configuration of the UE if the related QoE measurement session is not ongoing. In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement session (i.e. there is no need for withinArea indication).

3
Conclusions

Based on the discussion in this contribution, the following is observed and proposed:

Proposal 1: The UE should keep its QoE configuration when going to RRC INACTIVE state. 
Proposal 2: The target node can indicate whether the UE should restore or release its QoE measurement configuration during RRC resume procedure.

Proposal 3: It should be possible for the target gNB to keep the UE’s current QoE configuration during handover.
Observation 1: It is not useful for the UE leaving the measurement area to keep the QoE configuration.

Observation 2: WithinArea indication is not required to meet the requirement to perform QoE Measurement Collection (QMC) in a specified area and easier solutions exist for this issue.

Proposal 4: The UE should inform the gNB when the QoE measurement session starts.
Proposal 5:  During a UE handover, source gNB informs target gNB about the QoE measurement sessions which are ongoing at the UE.

Proposal 6: In the case the UE moves out of the measurement area during handover, the target gNB should release the QoE configuration of the UE if the related QoE measurement session is not ongoing. In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement session (i.e. there is no need for withinArea indication).
A Text Proposal towards TR 38.890 is provided in an Annex.
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6.6 
Support for Mobility 

Seamless mobility is a key functionality in NR and its impacts should be measurable at the application layer. To enable measuring the impact of the mobility on the application and users’ QoE, it is required to support QoE measurements in mobility scenarios at least for signalling based QoE. 

Editor's NOTE: Management-based activation to be further checked.

In LTE, to support the QoE measurement in mobility scenarios, the QoE configuration is forwarded from the source eNB to the target eNB as part of Trace Activation IE over X2 interface. The same IE is sent over S1 interfaces for mobility scenarios when the X2 interface is not established between the source and target. 

In NR, to support mobility for QoE measurements in CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE. To support keeping QoE measurement configuration in INACTIVE state mobility, QoE measurement configuration for a UE can be fetched from the node hosting the UE Context. For the RRC_INACTIVE UE, the target node can indicate whether to restore the QoE measurement configuration in the RRC resume message.
In addition, the SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration only when a 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. The SA4 requirements are RAT-independent and shall therefore be applied to the mobility solution for QoE measurement in NR, as well.
One of the potential solutions to meet the above SA4 requirement is for the UE to indicate to its serving gNB when it starts a QoE measurement session related to a specific QoE configuration. During a UE handover, source gNB informs target gNB about the QoE measurement sessions which are ongoing at the UE. In the case the UE moves out of the measurement area during handover, the target gNB should release the QoE configuration of the UE only if the related QoE measurement session is not ongoing. In case the UE is configured with a QoE configuration, the UE always assumes to be in the measurement area scope and is allowed to trigger a measurement.
Editor's NOTE: the solutions enabling the fulfilment of the SA4 QoE requirements are FFS.

Editor's NOTE: FFS whether inter-RAT and/or inter-system mobility for QoE measurements should be supported.

Editor's NOTE: FFS whether, and under which conditions, the target node may decide the subsequent handling of management based QoE configuration.

	Next Change


7
Potential Impacts on NR specifications
Editor’s NOTE: Description of potential Specification impact, according to the potential solutions of NR QoE.
The impacts on RAN2 specifications related to QoE mobility support:

· An indication from the target node whether to restore the QoE measurement configuration needs to be specified in the RRC resume message
· An indication from the UE to the gNB about the QoE measurement session start
	End of changes
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