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1 Introduction
This document is the proposed workplan for the “NR QoE Management and Optimizations for Diverse Services WI” approved in RAN#92e meeting [1], and the following objectives are captured in the scope of the WID.
· 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]
· 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.
In this paper, RAN2 and RAN3 discussion status for R17 NR QoE is analysed.
2 R17 NR QoE progress

2.1 QoE Configuration, activation, and deactivation Procedure

In R17 NR QoE, QoE configuration, activation and deactivation procedure should be supported as a basic function.
RAN3 Progress:

RAN3 has already agreed to decouple QMC framework from Trace framework. Define new IEs named ‘QMC Activation IE’ and ‘QMC Deactivation IE’ to support the activation and deactivation of NR QoE. Introduce a new IE “QoE Reference” explicitly over interfaces at least for s-based, and introduce the additional new IEs for QoE configuration.
RAN2 Progress:

RAN2 has already defined NR QoE measurement configuration and measurement reporting procedures and the detailed IEs in RRC_CONNECTED state only. RAN2 will continue to discuss on whether the QoE features are cond. mandatory or optional, the max No. of simultaneous QoE configurations per UE, and how to design the resume indication.

Observation 1: According the good progress in RAN2 and RAN3, the QoE configuration, activation and deactivation procedure will be completed in R17 NR QoE WI.

2.2 Multiple simultaneous QoE measurements
It is proposed to support multiple simultaneous QoE measurements in R17. RAN3 and RAN2 had already discussed this and had achieved some agreements.
RAN3 Progress:

RAN3 has agreed that, for a service type, in Rel17, a UE can be simultaneously configured with multiple s- and/or m-based configurations, as long as the maximum number of simultaneous configurations at a UE is not exceeded. Multiple sets of QoE measurement configurations should be supported during mobility. RAN3 has agreed to include multiple sets of signalling-based QoE measurements configuration in Xn (i.e. HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE) and NG (i.e. HANDOVER REQUEST).
RAN2 Progress:

RAN2 has already defined multiple configurations in one RRC message, and RAN2 will continue to discuss if allow multiple QoE reports in the same RRC message.

Observation 2: According the good progress in RAN2 and RAN3, multiple simultaneous QoE measurements can be completed in R17 NR QoE.

2.3 QoE measurement handling at RAN overload
RAN overload is an important scenario for the network, when RAN overload, the QoE reporting should be paused to ensure the traffic data transmission.
RAN3 Progress:

RAN3 had send LS to RAN2 to request RAN2 to include pause status information for reporting in RRC container (Source to Target Transparent Container). RAN3 has the WA that if the legacy QoE configuration is paused/resumed, the corresponding RAN visible QoE configuration is paused/resumed as well. RAN3 continue to discuss in alignment between MDT and a paused QoE, whether UE need to report the time elapsed between generating the QoE report and the time of reporting the QoE report i.e., when reporting is resumed.

RAN2 Progress:

RAN2 has agreed to support selective pause/resume and define the“QoE pause” indication to temporarily stop QoE reports from being sent from the UE to the network. RAN2 has discussed three options for QoE report handling during RAN overload and sent the LS to SA3/SA4/SA5 asking for their preference. From SA5 perspective either of option 1 and Option 2 are equivalent. SA3 and SA4 reply no preference on the options.
Observation 3: If RAN plenary or RAN2 can decide which options for handling QoE measurement at RAN overload, it can be completed in R17 NR QoE. As the QoE measurement handling at RAN overload is very important feature, it should be completed in R17 NR QoE.
2.4 QoE measurement handling in RRC_INACTIVE
In the objective of R17 NR QoE WI, QoE measurement handling in RRC_INACTIVE should be specified. 

Keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
RAN3 Progress:

From RAN3 perspective, this bullet will have impact for the transmission of NR QoE configuration between source NG-RAN node and target NG-RAN node in mobility.
RAN3 had agreed that for both s- and m-based QoE, the QMC Information IE (which does not include the QoE configuration container) is explicitly included in the XnAP RETRIEVE UE CONTEXT RESPONSE.

RAN2 Progress:

RAN2 has agreed that QoE configuration is not released when UE goes to RRC_INACTIVE state. No issues left in this section.
Observation 4: RAN3 and RAN2 agreed to support QoE measurement handling in RRC_INACTIVE with very limited specification impacts.
2.5 RRC segmentation for QoE report

Table 1 summarizes a work plan for RAN3, which has been derived from the interdependence work tasks in different WGs. The initial work plan for RAN2 is also captured in the table for information [2].
RAN3 Progress:

No RAN3 impact, and no discussion in RAN3.
RAN2 Progress:

RAN2 has agreed to optionally support RRC segmentation for transmission of QoE reports.
Observation 5: RAN2 has agreed to support RRC segmentation for transmission of QoE reports.
2.6 QoE Measurement in intra-system intra-RAT mobility
RAN3 Progress:

Regarding supporting for QoE measurement in intra-system intra-RAT mobility scenario, the handover related procedures has supported QoE configuration, and the relevant parameters have been defined for both signalling-based QoE and management-based QoE, i.e. QoE reference, MCE IP address, The Measurement Configuration Application Layer ID, MDT Alignment info, Area Scope, Slice list. RAN3 continues to discuss the remaining parameters in handover related messages. RAN3 agrees that the target node can release the QoE configuration in case of mobility to a target node not supporting QoE.
RAN2 Progress:

RAN2 has defined the mobility procedures of QoE measurements and reporting during handover and RRC resume. RAN2 continue to discuss mobility related issues.
Observation 6: According the good progress in RAN2 and RAN3, QoE measurement in intra-system intra-RAT mobility scenario can be completed in Rel-17 QoE.
2.7 RAN visible QoE
RAN visible QoE is important for RAN optimization, the basic mechanism should be supported in R17 NR QoE for streaming services, MTSI services and VR services.
RAN3 Progress:

RAN3 had already define some metrics for different service type, and already discussed the RAN visible QoE configuration and reporting mechanism.
RAN3 has agreed that RAN generates the RAN visible QoE measurement configuration. RAN Visible QoE and legacy QoE can be configured together or separately. The OAM sends a list of the available RAN visible QoE metrics to the RAN node, outside the legacy QoE configuration container. RAN3 has discussed whether to support a different reporting periodicity for RAN visible QoE, it should be discussed in RAN3 in the following two meetings. RAN3 has agreed that Buffer level and Playout delay to be RAN visible QoE metric for DASH and VR service types.
RAN2 Progress:

RAN2 confirm the feasibility of supporting configure RAN visible QoE measurement using explicit RRC IEs, multiple simultaneous QoE measurements for RAN visible QoE measurement, and RRC layer support to indicate the service type to the upper layer, RAN configures the required RAN visible QoE measurement metrics in the configuration. RAN2 need to discuss whether SRB2 or SRB4 to transfer RAN visible QoE.
Observation 7: RAN visible QoE has define Buffer level and Playout delay for DASH and VR service types, and continue to discuss other RAN visible QoE metrics. RAN3 has agreed to support RAN visible QoE configuration and reporting mechanism. RAN2 need to continue to discuss the details to support RAN visible QoE measurement configuration and reporting.
2.8 Per-slice QoE measurement
Per-slice QoE measurement is used for per-slice QoE configuration and reporting, and can be used for per-slice optimization.
RAN3 Progress:

RAN3 had discussed to include slice information in QoE configuration message, RAN3 agreed to include slice scope outside the configuration container over NG. RAN3 continue to discuss whether slice ID should be configured as an explicit IE to UE over Uu.
RAN2 Progress:

RAN2 need to further discuss according to RAN3 agreements on whether include slice ID over Uu.
Observation 8: Good progress for per-slice QoE measurement in R17 NR QoE, Per-slice QoE measurement can be completed in R17 NR QoE.
2.9 Alignment of radio-related measurement and QoE measurement
RAN3 Progress:

RAN3 supports to include the MDT parameters in the QMC configuration from OAM to NG-RAN for the alignment of MDT measurement and QoE measurement. For alignment of MDT and QoE measurement reporting, OAM may activate/deactivate appropriately. The following activation scenarios s-based QoE and s-based MDT, m-based QoE and m-based MDT are agreed in RAN3. In addition, the alignment of RAN visible QoE and MDT measurements reuses the solution for the alignment of legacy QoE and MDT measurements. RAN node can reuse RRM measurements as well. RAN3 agreed to enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the QoE measurement report at NG-RAN nodes includes the start time and end time of the QoE measurement, Trace Reference and Trace Recording Session ID. MDT/QMC alignment in split architecture scenarios should be considered in Rel-17.
RAN2 Progress:

No RAN2 impact, and no discussion in RAN2.
Observation 9: RAN3 has made a good progress on supporting alignment of MDT measurement and QoE measurement in Rel-17 with no RAN2 impacts.

Proposal 1: There is no Rel-17 leftover features for NR QoE WID.
3 Conclusion

Observation 1: According the good progress in RAN2 and RAN3, the QoE configuration, activation and deactivation procedure will be completed in R17 NR QoE WI.

Observation 2: According the good progress in RAN2 and RAN3, multiple simultaneous QoE measurements can be completed in R17 NR QoE.

Observation 3: If RAN plenary or RAN2 can decide which options for handling QoE measurement at RAN overload, it can be completed in R17 NR QoE. As the QoE measurement handling at RAN overload is very important feature, it should be completed in R17 NR QoE.
Observation 4: RAN3 and RAN2 agreed to support QoE measurement handling in RRC_INACTIVE with very limited specification impacts.
Observation 5: RAN2 has agreed to support RRC segmentation for transmission of QoE reports.
Observation 6: According the good progress in RAN2 and RAN3, QoE measurement in intra-system intra-RAT mobility scenario can be completed in Rel-17 QoE.
Observation 7: RAN visible QoE has define Buffer level and Playout delay for DASH and VR service types, and continue to discuss other RAN visible QoE metrics. RAN3 has agreed to support RAN visible QoE configuration and reporting mechanism. RAN2 need to continue to discuss the details to support RAN visible QoE measurement configuration and reporting.

Observation 8: Good progress for per-slice QoE measurement in R17 NR QoE, Per-slice QoE measurement can be completed in R17 NR QoE.
Observation 9: RAN3 has made a good progress on supporting alignment of MDT measurement and QoE measurement in Rel-17 with no RAN2 impacts.

Proposal 1: There is no Rel-17 leftover features for NR QoE WID.
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