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Introduction
In last RAN3 meeting, RAN3 had discussed Configuration, Activation and Deactivation, Configuration Details and Measurement Collection and Continuity in Intra-System Intra-RAT Mobility. In this paper, we would like to further discuss the QoE measurement collection based on the agreements and open issues in the last meeting.
Discussion
Activation and deactivation
Regarding the whether reuse trace mechanism, RAN3 had below agreements and open issues.RAN3#112e:
Liaise SA5 on the support of (de)activation of NR QoE, including concerns on whether current Trace Function could support QoE mechanism, decoupling of deactivation, failure handling and QoE Reference
Whether to reuse the TRACE START message for the activation of QoE or to introduce a new IE (QoE Activation IE) which is independent of Trace Function pending to the reply from SA5

In our view, trace mechanism can be reused for NR QMC, just the same as MDT and LTE QMC, which will have less specification impacts and better backwards compatibility. In addition, it’s beneficial for the alignment of the radio-related measurements and QoE measurements as they need to be configured together.
Regarding the issues mentioned by some companies how to handle the configuration modification and support the multiple QMC, reuse trace mechanism can also solve the issue. If the configuration modification is needed, the old configuration can be overridden by the new configuration, there will no extra specification impact and also will have no impact on the measurement integrity, as the measurement can still keep going even it restarts. 
Based on the above, we propose to reuse Trace related IE for NR QoE, so the UE Application layer measurement configuration IE should be included in Trace Activation IE over both NG interface and Xn interface to support signaling-based QoE configuration, which is the same as LTE QMC.
Proposal 1, RAN3 to update TS 38.413 and TS 38.423 in order to support signalling-based QoE configuration for signalling-based, including below details:
- In TS 38.413, QMC functionality should be added in Trace functionality for initial context setup, handover resource allocation and trace procedures,
- In TS 38.423, QMC functionality should be added in Trace functionality for handover preparation and retrieve UE context procedures,
- In TS 38.413 and TS 38.423, UE Application layer measurement configuration List IE should be added in Trace Activation IE.
- In TS 38.413 and TS 38.423, a list of UE Application layer measurement configuration IE should be added in UE Application layer measurement configuration List IE. In addition, QMC reference IE, Service type IE and Area Scope IE should be included in UE Application layer measurement configuration IE
Regarding the deactivation, as multiple QMCs may be simultaneously activated in one UE, it is flexible for operators to deactivate one of the activated QoE measurements, so the deactivation one of the on-going QoE measurement configurations should be supported for signalling based QoE management.
Proposal 2, include QoE reference IE in Deactivate Trace Message in TS 38.413.
Configuration details
QoE reference
In previous meeting, RAN3 had discussed QoE reference and wait for feedback from SA5 as agreed below
Introduce a new IE "QoE Reference" explicitly over interfaces at least for s-based, whether it can be applied to m-based and whether it is per service type or per slice depends on feedback from SA5
As defined in TS 28.405, QoE reference is to identify the QoE measurement collection job in the traffic nodes and in the measurement collection centre. QoE reference can aslo be applied to m-based QMC.
In our understanding the QoE measurement collection job can be per service type or per slices, the possible cases would be one service type with different slices, one slice with different service types. So we when consider this issue, we should consider both scenarios to figure out how to define QoE reference or whether any other reference is needed to cover all the cases.
Proposal 3, QoE reference is applied to both s-based and m-based QMC.
Proposal 4, one service type with different slices and one slice with different service types should be considered when defining the reference for NR QMC.
Per slice QoE
In last meeting, RAN3 had below agreement on per slice QoE: 
Include slice info as explicit IE in the configuration message over NG, FFS whether it should be also included inside the transparent configuration container; FFS whether slice info should be signalled as an explicit IE in the configuration message and in the report message over radio interface.
Introduce the following additional new IEs: (per slice discussion, slice should be checked by UE,)
- a list of UE Application layer measurement configuration IE for each service type. 
inside each UE Application layer measurement configuration IE:
- Container.
- a numerated IE indicating service type (e.g., Streaming services, MTSI services, VR, MBMS, XR).
- Area scope (a list of cells/TA/TAI/PLMN).
- Slice scope (FFS a list of S-NSSAI).
As we discussed in [1], it is possible that one service type will be served by different slices, so the slice scope should be a list of S-NSSAIs.
Proposal 5, RAN3 to agree to include slice scope (i.e. list of S-NSSAIs) in UE Application layer measurement configuration IE both in TS38.413 and TS 38.423.
Regarding whether slice info should be signaled as an explicit IE in the configuration message and in the report message over radio interface, in our view, the slice scope is checked by UE, both AS layer and Application layer in UE are capable to obtain Slice Information from NAS layer in UE. For AS layer, we haven’t found any spec evidence, but it may be up to UE implementations. For Application layer, it’s very clear in the TS 27.007, the S-NSSAI associated to the PDU session can be obtained by Application layer through AT command (10.1.23 PDP context read dynamic parameters +CGCONTRDP). Besides, we think it’s a good idea for us to learn from Area scope check in LTE QMC, in which the Area scope can be checked by eNB and also by UE application layer by means of LocationFilter. With the same principle, we think a sliceFilter can also be applied in Application layer.
Proposal 6, slice scope should be transmitted to UE for scope check. If the slice scope should be checked by UE’s application layer, further confirm with SA4 is needed. If the slice scope should be checked by UE’s AS layer, further confirm with RAN2 is needed.
[bookmark: _GoBack]RAN overload handling
In the last meeting, we had below open issues related to RAN overload handling:
Whether a pause indication is needed, as guidance from OAM/CN to RAN for handling in case of RAN overload.
Whether a prioritization mechanism of different service types or slices is needed for the RAN to pause or release ongoing QoE measurements in case of RAN overload. No need, if the qoe measurement is not used for real time optimization. The pause indication is enough.
In RAN2 113bis e-Meeting, “QoE pause” indication was agreed to temporarily stop QoE reporting [2], the indication should also be propagated during mobility, thus, if the target node is not overload, the QoE reporting can be resumed.
“QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.


Proposal 7, RAN3 to agree to include Reporting configuration in UE Application layer measurement configuration IE in TS 38.423.
Regarding the prioritization mechanism, we don’t think it’s necessary, as if the QoE measurement is not for real time optimization, receiving QoE report is not that urgent for network, for the QoE report not visible for RAN are all the same, besides, QoE reporting pause is enough to solve the RAN overload handling, so no need extra effort to make things complicated.
Proposal 8, there’s no need to consider prioritization mechanism when RAN overload in R17.
Triggering conditions for the QoE measurement
In the last meeting, we had below open issues related to triggering conditions.
Whether to introduce any or all of these criteria, including one or more time-based, one or more threshold-based and one or more event-based, as conditions for triggering/stopping the QoE measurement.
In our views, event-based triggering helps operators to collect QoE information form UE when UE is in some special scenarios, such as high-speed scenarios, bad coverage scenarios and high interference scenarios. And those special scenarios are experienced by UE itself, so the condition check should be performed by UE according to the triggering conditions provided in QoE measurement configuration from the network.
For high-speed scenarios, the trigger condition is cell change number and the evaluation time.
For bad coverage scenarios, the trigger condition is thresholds of RSRP
For high interference scenarios, the trigger condition is thresholds of RSRQ
Proposal 9: In TS 38.413 and TS 38.423, include triggering conditions in UE Application layer measurement configuration IE to support Event-triggered QoE measurement. 
Proposal 10, In TS 38.413 and TS 38.423, include below IEs in triggering conditions
· Cell change number and evaluation time
· Thresholds of RSRP
· Thresholds of RSRQ
Proposal 11, send LS to RAN2 on checking trigger conditions in UE
Mobility
In the last meeting, we had below open issues related to mobility.
Whether a management based QoE configuration can be released before handover or if it must be propagated to target node to fulfil SA4 requirement on QoE measurement continuity; pending SA5 reply LS on support for management-based QoE and SA4 reply LS on ongoing session continuity requirement.
In our understanding, for the management based QoE, during handover, the configuration can be released through the RRC reconfiguration message, if there is on-going QoE measurement in application layer, it will be stopped according to current SA4 specification, so there may be QoE reports after the handover, and there are two options for UE to handle this kind of QoE reports:
· Option 1: Discard the QoE reports.
· Option 2: Send the QoE reports to the target gNB.
For option 1, there is no need to transmit QoE measurement configuration over Xn interface, i.e. no management-based QoE configuration propagation.
For option 2, SRB4 should be setup in the target gNB and the target gNB should know the "Measurement Collection Entity IP Address" to deliver the QoE reports to the right place. In this case, there is still no need to propagate management-based QoE configuration, only some information transmitted on Xn or Uu is needed.
Proposal 12, management-based QoE configuration should not be propagated during mobility.

The corresponding CRs to TS 38.423 and TS 38.413 are in [2][3].

Proposal 13: It is proposed RAN3 to agree the CR in R3-213965 and R3-213966 for TS 38.413 and TS 38.423
Conclusion
In this paper, we analyse the solutions and specification impact for supporting NR QoE on Xn/NG interface, the following are proposals:
Proposal 1, RAN3 to update TS 38.413 and TS 38.423 in order to support signalling-based QoE configuration for signalling-based, including below details:
- In TS 38.413, QMC functionality should be added in Trace functionality for initial context setup, handover resource allocation and trace procedures,
- In TS 38.423, QMC functionality should be added in Trace functionality for handover preparation and retrieve UE context procedures,
- In TS 38.413 and TS 38.423, UE Application layer measurement configuration List IE should be added in Trace Activation IE.
- In TS 38.413 and TS 38.423, a list of UE Application layer measurement configuration IE should be added in UE Application layer measurement configuration List IE. In addition, QMC reference IE, Service type IE and Area Scope IE should be included in UE Application layer measurement configuration IE
Proposal 2, include QoE reference IE in Deactivate Trace Message in TS 38.413.
Proposal 3, QoE reference is applied to both s-based and m-based QMC
Proposal 4, one service type with different slices and one slice with different service types should be considered when defining the reference for NR QMC.
Proposal 5, RAN3 to agree to include slice scope (i.e. list of S-NSSAIs) in UE Application layer measurement configuration IE both in TS38.413 and TS 38.423.
Proposal 6, slice scope should be transmitted to UE for scope check. If the slice scope should be checked by UE’s application layer, further confirm with SA4 is needed. If the slice scope should be checked by UE’s AS layer, further confirm with RAN2 is needed.
Proposal 7, RAN3 to agree to include Reporting configuration in UE Application layer measurement configuration IE in TS 38.423.
Proposal 8, there’s no need to consider prioritization mechanism when RAN overload in R17.
Proposal 9: In TS 38.413 and TS 38.423, include triggering conditions in UE Application layer measurement configuration IE to support Event-triggered QoE measurement. 
Proposal 10, In TS 38.413 and TS 38.423, include below IEs in triggering conditions
· Cell change number and evaluation time
· Thresholds of RSRP
· Thresholds of RSRQ
Proposal 11, send LS to RAN2 on checking trigger conditions in UE
Proposal 12, management-based QoE configuration should not be propagated during mobility.
Proposal 13: It is proposed RAN3 to agree the CR in R3-213965 and R3-213966 for TS 38.413 and TS 38.423
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