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1. Introduction
In RAN#91 meeting, a new WID on NR QoE management and optimizations for diverse services [1] was approved. The objects of this WID is captured as below.
· 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.
· 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).
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]
· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.
This contribution will discuss the measurement Collection and Continuity in Intra-System Intra-RAT Mobility and QoE measurement handling in RRC_INACTIVE.
2. Discussion
2.1 QoE measurement in mobility
As we discussed in [2], the QoE measurement activation is based on Trace procedures. For Trace procedure based MDT configuration and reporting continuity during handover, the specification is in TS 37.320 [3] as below:
	-	For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.


The QoE configuration should also follow the same mechanism as MDT.  When inter-node mobility occurs, signalling-based trace activation will be propagated to target NG-RAN. For intra-system intra-RAT mobility scenario, signaling based QoE measurement will also be propagated during handover preparation procedures.
Proposal 1: Include signaling based QoE measurements activation configuration in handover preparation procedure.
The multiple QoE measurement configurations are supported as we discussed in [4]. So the multiple QoE measurements configurations should be also propagated during mobility. Nowadays only one set of signalling-based trace activation configuration is supported in handover preparation. So if multiple trace and QoE measurements activation shall be supported, multiple sets of QoE measurements activation configuration need to be included in handover preparation 
Proposal 2: Include multiple sets of signalling-based QoE measurements configuration in handover preparation procedure
The management based MDT configuration is not propagated during handover in the current specification. The management based QoE configuration may follow the same principle. The target node checks the OAM configuration when the UE move in. the target node sends the configuration to UE if the UE is qualified.
Proposal 3: The management-based QoE measurements configuration is not propagated during mobility

2.2 QoE measurement handling in RRC_INACTIVE
As stated the objective of WID, we need 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.
We already agree the QoE measurement is based on the Trace procedure. We may take the trace procedure based MDT in RRC_INACTIVE as reference. In TS 37.320 [3], the MDT handling in RRC_INACTIVE is captured as below.
	If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:
-	The NG-RAN stores the logged MDT configuration in the UE context;
-	When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;
-    When the UE resumes the RRC connection in one new NG-RAN, the new NG-RAN can configure the MDT configuration for the UE, only if the signalling based logged MDT was received by the new NG-RAN from the previous NG-RAN or AMF. It is not required to propagate the management based logged MDT configuration.
If the management based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE,
-	No requirement for the NG-RAN to store the logged MDT configuration in the UE context;
-	When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;
-	When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.


QoE measurement handling may take the same rules as MDT, i.e. signalling based QoE measurement will be stored in NR-RAN and propagated to new serving NG-RAN when UE is in RRC_INACTIVE while management based QoE measurement will not do so.
Proposal 4: Signalling based QoE measurement configuration is stored in NR-RAN when UE enters RRC_INACTIVE and propagate it to new serving NG-RAN when UE resume RRC connection in another NG-RAN.
When the UE resumes the RRC connection in another NG-RAN, the new NG-RAN may receive Signalling based QoE measurement configuration from the previous NG-RAN via Retrieve UE Context procedures over Xn interface in order to continue QoE measurement similar as MDT.
Proposal 5: Include Signalling based QoE measurement configuration in Retrieve UE Context procedure.
Same as signalling-based QoE measurements activation configuration propagation in handover procedure, the multiple sets of trace and QoE measurements activation configuration need to be included in Retrieve UE Context procedures.
Proposal 6: Include multiple sets of signalling-based QoE measurements configuration in Retrieve UE Context procedure.

2.3 The form of QoE configuration
QoE measurements activation configuration will be propagated along with trace activation during the handover procedure and Retrieve UE Context procedures as we proposed above. But if the target node does not support the QoE measurement, the target node may not decode the configuration correctly and may discard this information. If the UE move to another target node which support the QoE measurement later, the configuration should be valuable in this target node. While the configuration is discard by the first target node. So if we want to continue the transferring of the configuration with the area scope in which may include not support QoE measurement node, the QoE measurements activation configuration may be transferred in a container to keep it not lost.
Proposal 7: Propagate signaling based QoE measurements activation configuration in the form of encoded container. 

2.4 Area handling at mobility
The area scope is defined for the QoE measurement configuration in TS 28.404 [5] as below:
	REQ-EUSPC-CON-1: 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.


Also the detail message flow is designed in TS 28.405 [6] subsection 4.2.2.2 as below. The Area scope is transferred during handover. The WithinArea IE is used to indicate the whether the target node is in the area scope. :
	1.	Source eNB sends the message HandoverRequest to Target eNB and includes areaScope and qoECollectionEntityAddress.
2.	The target eNB checks if the target cell is inside the areaScope or not.
3.	The target eNB sends the message HandoverRequestAcknowledge to the source eNB and indicates if the target cell is inside or outside the areaScope in the WithinArea IE.
4.	The source eNB sends the message RRCConnectionReconfiguration to the UE indicating if the target cell is inside or outside the Area in the WithinArea IE.


In study phase, RAN discussed the area handling and identified three options for the area handling. These options are captured in TR 38.890 [7] as below: 
	To fulfil the SA4 and SA5 QoE requirements of mobility, the details of Area Handling at mobility shall be addressed in the WI. For the Area Handling at mobility there are three main options as follows:
-	Option 1, where the network is responsible to keep track of whether the UE is inside or outside the area and configures / releases configuration accordingly. 
-	Option 2, where the network is responsible to keep 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.


For the three options, the main difference is which node, network or UE, shall take the responsibility to keep track of UE and start/stop of QoE measurements.
In Option 1&2: The areaScope and qoECollectionEntityAddress shall be included in Handover Request message and WithinArea IE shall be included in Handover Request Ack message. RAN is responsible to keep track of UE. For Option 1, RAN will indicate UE to configures/releases QoE measurement. For Option 2, UE is responsible to start/stop QoE measurement if it has the configuration. The difference between Option 1 and Option 2 is RAN2 scope.
In Option 3: QoE measurements with area configuration are configured to UE and there is no need for RAN3 to propagate it.
Therefore whether RAN3 needs to include WithinArea IE in Handover Request Ack message pending on RAN2 solutions selected 
Proposal 8: Area Handling for QoE configuration is pending RAN2 conclusion for the three options, and then RAN3 discuss this issue accordingly.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 1: Include signaling based QoE measurements activation configuration in handover preparation procedure.
Proposal 2: Include multiple sets of signalling-based QoE measurements configuration in handover preparation procedure
Proposal 3: The management-based QoE measurements configuration is not propagated during mobility
Proposal 4: Signalling based QoE measurement configuration is stored in NR-RAN when UE enters RRC_INACTIVE and propagate it to new serving NG-RAN when UE resume RRC connection in another NG-RAN.
Proposal 5: Include Signalling based QoE measurement configuration in Retrieve UE Context procedure.
Proposal 6: Include multiple sets of signalling-based QoE measurements configuration in Retrieve UE Context procedure.
Proposal 7: Propagate signaling based QoE measurements activation configuration in the form of encoded container. 
Proposal 8: Area Handling for QoE configuration is pending RAN2 conclusion for the three options, and then RAN3 discuss this issue accordingly.
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