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Introduction

Rel-18 NR QoE enhancements have been discussed several rounds in RAN Rel-18 Workshop and post meeting discussion after RAN#93. So far a summary report is provided in [1] with main objectives listed below. 
	Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4, also combined with high mobility scenarios e.g., High Speed Trains. Support RAN-visible parameters for additional service types, and the coordination with SA4 is needed.

Specify for QoE configuration, measurement collection and reporting in RRC_INACTIVE, RRC_IDLE and RRC_CONNECTED state for MBS broadcast service, in collaboration with SA4.

Specify the QoE measurement configuration, collection and reporting, including both legacy QoE and RAN visible QoE.

Specify the mechanism to support the alignment of radio related measurement and QoE reporting.
Specify to support for QoE in NR-DC.

Specify the QoE configuration, measurement reporting over MN/SN for NR-DC architecture, and specify the QoE measurement reporting over the other DC leg when the network node configured with receiving the reports is overload.

Note 1: The QoE measurements are not perform for per-leg.

Support RAN-visible and radio related measurement configuration and reporting in NR-DC scenarios.

Specify the QoE measurement continuity in mobility scenarios in NR-DC.

Specify the alignment of QoE and radio related measurements in NR-DC.

Left-over features which are not included in Rel-17 normative phase.
Support the continuity of QoE measurement job during inter-system or inter-RAT handover process. (FFS)
Note2: If there are any left-over issues in R17, these features may be supported to continue to complete them in R18 to ensure that the QoE feature is stable and useful. The details could be decided by the end of Rel-17 NR QoE WI.

Note3: If needed, co-operate with other working groups, e.g. SA4/SA5/SA2/CT1.

Note4: Radio related measurement report should be specified in the SON/MDT WI.


In this contribution, our views on Rel-18 NR QoE enhancements are provided so that a specific QoE enhancement can be specified in Rel-18.

Discussions

On Rel-17 leftover features and Rel-17 enhancement

In Rel-17 NR QoE WID, the objective is described 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]
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.


Rel-17 NR QoE has been discussed for about three meetings, and there are two meetings left for this WI, now the overall completion level is 60%.

a) RAN3 agree to support QoE configuration, activation and deactivation procedure, RAN3 has already begin stage-2 and stage-3 discussion. RAN2 has already defined the procedures and the detailed IEs of NR QoE measurement configuration and measurement reporting in RRC_CONNECTED state.
b) Multiple sets of QoE measurement configuration can be supported in the QoE configuration procedure and during mobility. There are some Stage-2 and stage-3 agreements in RAN3 for TS38.300, TS38.413. RAN2 also defined multiple configurations in one RRC message.

c) The potential impact for RAN overload to RAN3 had been discussed, and will be further discussed in the following two RAN3 meetings. RAN2 is discussing about the RAN overload, and have some open issues. RAN2 also agreed to support selective pause resume and continue to discuss some storage solutions. According to the guidance from RAN2, further discussion for pause/resume is needed in RAN plenary or RAN2.

d) RAN3 and RAN2 agreed to support QoE measurement handling in RRC_INACTIVE with very limited specification impacts.

e) RAN2 had agreement on supporting RRC segmentation for transmission of QoE reports.

f) Both signalling-based QoE and management-based QoE related handover messages have been confirmed in mobility scenarios. RAN3 has made a good progress in intra-system intra-RAT mobility. There are some stage-2 and stage-3 agreements in RAN3. RAN2 has defined the mobility procedures of QoE measurements and reporting during handover and RRC resume.

g) 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.

h) Good progress for per-slice QoE measurement in R17 NR QoE, RAN2 need to further discuss according to RAN3 agreement on whether include slice ID over Uu.

i) RAN3 has made a good progress on supporting alignment of MDT measurement and QoE measurement in Rel-17 with no RAN2 impacts.
Based on analysis above, it can be concluded:

Proposal 1: The decision on whether to support pause/resume is needed in RAN plenary. For the other objectives, there is no Rel-17 leftover feature for NR QoE WID.

The objective in Rel-17 NR QoE WID will be supported in the normative work in Rel-17. But some of the features also need to be enhanced in Rel-18.

a) RAN visible QoE need to be enhanced to support more metrics for Rel-17 service type.

b) RAN visible QoE configuration and reporting enhancement. In Rel-17, the fundamental RAN visible configuration and reporting mechanisms are defined, for Rel-18, the enhancements, e.g. some particular trigger events for certain service type, need to be further discussed.

c) Enhancement for alignment of MDT measurement and QoE measurement if needed.

Proposal 2: The above three bullets need to be considered in the scope of Rel-18 NR QoE enhancement.

Inter-system or inter-RAT handover
Due to time constrains, some features are deprioritized in Rel-17 normative phase and not included in the WID. Some of the leftover features should be considered in Rel-18, including inter-system and inter-RAT mobility. Inter-RAT as well as inter-system mobility are very useful for QoE enhancement because most operators will deploy NR and LTE, and they will coexistence for quite a long time. The inter-RAT and inter-system enhancement will bring some advantages for operator network optimization and maintenance. QoE measurement task and QoE report should be kept during inter-system or inter-RAT handover process. To ensure the QoE reporting continuity, it would be beneficial to support the interoperability between NR and LTE for QoE reporting. 

For the specification impact, NR QoE can support RAN visible QoE, per-slice QoE, etc. which are not supported in LTE. For QoE in inter-system inter-RAT mobility, only legacy QoE reporting needs to be guaranteed during mobility, so it doesn’t need LTE to support these features which are only for NR QoE. It will have limited impact to support inter-RAT or inter-system mobility for QoE.
Proposal 3: Decide to support inter-RAT and/or inter-system mobility for Rel-18 NR QoE.

Updated objective for Rel-18 NR QoE enhancement
Based on above discussion, the objectives for Rel-18 NR QoE enhancement can be updated as below:

	Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4, also combined with high mobility scenarios e.g., High Speed Trains. Support RAN-visible parameters for additional service types, and the coordination with SA4 is needed. [RAN3, RAN2]
Specify for QoE configuration, measurement collection and reporting in RRC_INACTIVE, RRC_IDLE and RRC_CONNECTED state for MBS broadcast service, in collaboration with SA4. [RAN2, RAN3]
Specify the QoE measurement configuration, collection and reporting, including both legacy QoE and RAN visible QoE.

Specify the mechanism to support the alignment of radio related measurement and QoE reporting.
Specify to support for QoE in NR-DC. [RAN3, RAN2]
Specify the QoE configuration, measurement reporting over MN/SN for NR-DC architecture, and specify the QoE measurement reporting over the other DC leg when the network node configured with receiving the reports is overload.

Note 1: The QoE measurements are not perform for per-leg.

Support RAN-visible and radio related measurement configuration and reporting in NR-DC scenarios.

Specify the QoE measurement continuity in mobility scenarios in NR-DC.

Specify the alignment of QoE and radio related measurements in NR-DC.

Left-over features which are not included in Rel-17 normative phase.
Rel-17 enhancement. [RAN3, RAN2]

RAN visible QoE need to be enhanced to support more metrics for Rel-17 service type.

RAN visible QoE configuration and reporting enhancement.
Enhancement for alignment of MDT measurement and QoE measurement if needed.
Support the continuity of QoE measurement job during inter-system and/or inter-RAT handover process. [RAN3, RAN2] (FFS)
Note2: If there are any left-over issues in R17, these features may be supported to continue to complete them in R18 to ensure that the QoE feature is stable and useful. The details could be decided by the end of Rel-17 NR QoE WI.

Note3: If needed, co-operate with other working groups, e.g. SA4/SA5/SA2/CT1.

Note4: Radio related measurement report should be specified in the SON/MDT WI.


Proposal 4: Objectives of Rel-18 NR QoE enhancement is updated as above.

Conclusion
In this paper, regarding Rel-18 NR QoE enhancement, our views on detailed objectives are present. Based on above discussion, we have below proposals:

Proposal 1: The decision on whether to support pause/resume is needed in RAN plenary. For the other objectives, there is no Rel-17 leftover feature for NR QoE WID.

Proposal 2: The above three bullets need to be considered in the scope of Rel-18 NR QoE enhancement.

Proposal 3: Decide to support inter-RAT and/or inter-system mobility for Rel-18 NR QoE. 
Proposal 4: Objectives of Rel-18 NR QoE enhancement is updated as above.
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