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Introduction
At the RAN3#109-e meeting, the following was agreed:
· The radio related measurements and information to assist the NR QoE management functionality in addition of SA4 QoE metrics will be considered, whether collects from the RAN node and/or from the UE is FFS.
· Study the requirements for QoE report visibility at the RAN.
· Discuss the QoE measurement configuration and reporting in SA, NSA and MR-DC.

This paper proposes a way forward with respect to the above agreements. The pCR for TR 38.890 is given in the Annex.
Discussion
The detailed discussion about radio-related measurements and information in NR QoE management is presented below.
Radio-related measurements and information 
RAN3 has agreed that radio-related measurements and information are considered in NR QoE. Herein, the radio measurements may refer to, for example, some of the MDT measurements and, potentially, additional measurements related to radio interface. The radio related information may include the information about features or configuration used to carry the data for an application session.
One essential issue is how the radio-related measurements and information for the sake of QoE should be collected. According to some preliminary discussions at RAN3#109-e, the simplest approach would be to collect the radio-related measurements and information by using the MDT mechanism. 
Proposal 1: The radio-related measurements and information for QoE management are collected and reported using the MDT mechanism.
It seems likely that some other MDT metrics, in addition to the ones currently defined, may be needed to account for QoE in NR. A possible way forward could be:
· The MDT metrics that are to be considered in NR QoE management should be first discussed in RAN3 in the NR QoE SI. 
· If applicable, RAN3 NR QoE SI provides to the SON/MDT Rel17 WI the additional metrics to be specified within the MDT framework for the sake of QoE management.
Proposal 2: If RAN3 concludes that additional radio-related metrics and information, with respect to what is currently specified for MDT, are necessary, the specification of these additional metrics and information is to be done in the SON/MDT Rel17 WI.
Based on the outcome of the above discussion, RAN2 should be liaised as well (more specifically, the RAN2 MDT Rel17 WI). 
Alignment of radio-related and application-layer measurements
In order to make full use of MDT measurements in QoE management, it is of vital importance to correlate the application- and the corresponding radio-related (i.e. MDT) measurements. Nevertheless, the correlation may be challenging if these two types of measurements are collected at different times, different sampling rates etc. It is therefore essential to find the ways to facilitate the post-processing of these reports by executing the two types of measurements in a harmonized way, for instance by aligning them in time.
Proposal 3: RAN3 to discuss the mechanisms for time-alignment of radio-related and application-layer measurements (e.g. sampling rate, measurement duration etc.).
QoE report visibility at the RAN
At the RAN3#109-e meeting it was decided to study the requirements for QoE report visibility at the RAN. As argued by some companies, for time-critical applications, it would be beneficial for the RAN to be able to understand the QoE report, which would, in conjunction with RMI, enable the RAN to take timely and proper decisions. 
As of today, the QoE reports are delivered in RRC containers, transparently to the RAN. Hence, it should be studied how to make the report visible to the RAN, since it would be beneficial for RAN to take decisions based on QoE.  At the same time, we think that there is no need for RAN to have the complete visibility of the QoE report. For example, one of DASH metrics is the numbytes received during the measurement interval. The RAN does not need to know this value because the RAN cannot conclude whether the reported value is good or bad. Therefore, the following two issues need to be solved:
· How to make QoE report visible at the RAN?
· How to make the content of the QoE report useful for the RAN?
In order to resolve the above issues, we propose the following:
· The UE prepares a simplified QoE score or flag, based on the legacy QoE measurements
· For example, the QoE score could be a single bit indicating whether the QoE is good or bad.
· The simplified QoE score is delivered to the network as a separate IE visible to the RAN, inside MeasReportAppLayer IE but outside the container. 
Proposal 4: RAN3 to discuss the solutions for a simplified representation of QoE measurement values, where the simplified representation is visible to and understandable by the RAN.
QoE management in dual connectivity
At the RAN3#109-e meeting it was decided that RAN3 should discuss QoE measurement configuration and reporting in SA, NSA and MR-DC. Moreover, another agreement states that “The radio related measurements and information to assist the NR QoE management functionality”. The “information” in the above agreement, in our view, may include the information about features or configuration used to carry the data for an application session. Some examples of these features are dual connectivity, bearer configuration (e.g. split bearer), duplication etc. The knowledge about the type of connectivity is of interest for NR QoE management because it impacts the communication availability, reliability as well as throughput. 
Proposal 5: Radio-related information reported in QoE management includes the information about connectivity features used to carry the data for the application session, such as dual connectivity, split bearer, duplication.
With respect to QoE reporting, it should be also possible to exploit the benefits of the above listed features. For instance, for DC-connected UEs, it should be possible to carry the reports over both MCG and/or SCG. 
Furthermore, if data for an application session towards a dual-connected UE is carried over two legs, it should be possible to monitor and report the QoE performance over each leg separately, in addition to reporting the overall performance (i.e. over both legs). The following DC scenarios may be of interest:
· Only NR leg is active: 
· Only LTE leg is active;
· Both NR and LTE legs are active; 
· NR leg is added;
· NR leg is removed;
· NR leg is changed.
Proposal 6: If data for an application session is carried over different legs to/from a dual-connected UEs, it should be possible to measure and report the QoE performance per leg.

Based on the discussion in previous chapters, a pCR to TR 38.890 is provided in the Annex.
Proposal 7: RAN3 to agree the pCR for TR 38.890, presented in the Annex.
Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the radio-related measurements and Information in NR QoE management and their visibility at the RAN. 
Based on the discussion, the following is proposed:
Proposal 1: The radio-related measurements and information for QoE management are collected and reported using the MDT mechanism.
Proposal 2: If RAN3 concludes that additional radio-related metrics and information, with respect to what is currently specified for MDT, are necessary, the specification of these additional metrics and information is to be done in the SON/MDT Rel17 WI.
Proposal 3: RAN3 to discuss the mechanisms for time-alignment of radio-related and application-layer measurements (e.g. sampling rate, measurement duration etc.).
Proposal 4: RAN3 to discuss the solutions for a simplified representation of QoE measurement values, where the simplified representation is visible to and understandable by the RAN.
Proposal 5: Radio-related information reported in QoE management includes the information about connectivity features used to carry the data for the application session, such as dual connectivity, split bearer, duplication.
[bookmark: _GoBack]Proposal 6: If data for an application session is carried over different legs to/from a dual-connected UEs, it should be possible to measure and report the QoE performance per leg.
Proposal 7: RAN3 to agree the pCR for TR 38.890, presented in the Annex.





Annex: pCR to TR 38.890
-------------------------------------------Change 1-------------------------------------------
[bookmark: _Toc47689706]6	Potential NR QoE solutions and procedures
Editor note: Description of potential NR QoE solutions and procedures, including but not limited to reuse Trace or MDT Functionality/Framework.
6.x1 Radio-related QoE measurements
In order to efficiently utilize application layer measurements, radio-related measurements are also considered in NR QoE. The radio-related QoE measurements include MDT-like measurements and, potentially, additional measurements related to the radio interface. The radio-related information may include the information about features or configuration used to carry the data for an application session.
If new radio-related measurements, with respect to what is currently specified in MDT, are required for NR QoE management, these additional radio-related QoE measurements will be specified as a part of MDT measurements. 
In order to enable the correlation and joint analysis of radio- and application-related QoE measurements, the collection these two measurement types must be time-aligned, i.e. these two measurement types must be collected at the same time. Moreover, since the application-related QoE measurements are only collected when the application session is ongoing, the same requirement holds for radio-related QoE measurements, as well.

6.x2 QoE Report visibility at the RAN
For certain (e.g. time-critical) applications, it is necessary for the RAN to be able to understand the QoE report, which would, together with radio-related QoE information, enable the RAN to take timely and proper decisions. 
In legacy QoE, the QoE reports (containing only application-related measurements) are delivered in RRC containers, transparently to the RAN. At the same time, there is no need for RAN to have the complete visibility of the QoE report, because, for certain QoE metrics, the RAN cannot conclude whether the reported value is good or bad. In order to enable QoE measurement visibility at the RAN, the UE prepares a simplified QoE score or flag, based on the legacy QoE measurements. For example, the QoE score could be a single bit indicating whether the QoE is good or bad. The simplified QoE score is delivered to the network as a separate IE visible to the RAN, inside the MeasReportAppLayer IE, but outside the container. 

6.x3 QoE management in dual connectivity
QoE measurement configuration and reporting in SA, NSA and MR-DC are supported. The radio-related information to assist the NR QoE management functionality may include the information about features or configuration used to carry the data for an application session. Some examples of these features that impact the communication availability, reliability as well as throughput are dual connectivity, bearer configuration (e.g. split bearer), duplication etc. 
For DC-connected UEs, it should be possible to carry the reports over both MCG and/or SCG. If data for an application session towards a dual-connected UE is carried over two legs, QoE measurement and reporting can be done per each leg separately, in addition to reporting the overall performance (i.e. over both legs). The following DC scenarios are of interest:
· Only NR leg is active: 
· Only LTE leg is active;
· Both NR and LTE legs are active; 
· NR leg is added;
· NR leg is removed;
· NR leg is changed.

-------------------------------------------End of changes-------------------------------------------
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