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1. Introduction
In last meeting, RAN3 has the great progresses on the QoE configuration and reporting. 
For QoE measurement configuration and Reporting
-	RAN is not allowed to intervene, i.e. pause, activate or de-activate an ongoing QoE measurement collection, unless instructed otherwise by OAM; FFS whether RAN is allowed to release an ongoing QoE measurement reporting; liaise RAN2 for confirmation
-	In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. FFS for the details under EN-DC/MR-DC operation. 
-	The RAN may be configured by the OAM with triggering conditions to control the start/stop of QoE measurements. The criteria could be e.g. event-, threshold- or time-based, details are FFS
-	Signaling-based QoE measurement (Management-based QoE measurement: capture potential problems, if any, in TP to be agreed) could be configured in a certain area and towards an individual specific UE;
-	FFS whether Multiple QoE measurements for a UE could be supported, this could be left RAN2 to decide
To be continued:
-	RAN autonomously triggered QoE measurement (comparing to RAN triggered assisted measurement)
-	Support of non-3GPP standardized applications
In this contribution, we provides the further discussion on the remaining issues.
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2.1 RAN triggered QoE measurement
In the last meeting, some companies proposes that RAN can autonomously trigger the QoE measurement. The motivation is that some services have high requirements on interactivity and latency. These companies think it is beneficial for real-time optimization.
We think there are some issues for the RAN to trigger the QoE measurement. 
· How to generate the QoE measurement configuration. RAN3 has agreed that the QoE configuration and QoE measurement results defined by SA4 are delivered as container. If the RAN wants to trigger the QoE measurement, it needs to generate one container for the QoE measurement configuration and knows the content in the container of the report. We think it may cause privacy issues because some QoE metrics in the report may expose the user behaviour as discussed in [1]. Some companies think the RAN only configures the UE to report the QoE metrics that are visible to RAN, but the QoE report visibility at the RAN is still FFS. Needless to mention that QoE measurement and reporting is an E2E conception, similar as QoE report visibility at RAN, the benefits are still not clear.
· It increases the complexity of RAN and UE. If RAN can autonomously trigger the QoE measurement, RAN3 needs to discuss the coexistence of the QoE measurement trigged by the RAN with the QoE measurement trigged by the OAM. For example, RAN3 needs to discuss whether there is only one QoE measurement in the UE or not.
· In addition, for the management based QoE measurement, the RAN can receive the QoE configuration from the OAM before the UE accesses to the RAN, and the RAN can select specific UE to configure the management based QoE measurement, so that real-time QoE monitoring could be performed, as long as the management based QoE measurement is supported.
Proposal 1: There is no need to introduce RAN autonomously triggered QoE measurement mechanism.
2.2 Support of non-3GPP standardized application
In the last meeting, one company proposed to support the QoE measurement for non-3GPP standardized applications by adding, e.g. an IE visible to the RAN, a generic tag to the QoE configuration and QoE reporting in the contribution [2]. The purpose is to support the services that can exploit the 5G system for connectivity but not (yet) specified by 3GPP for QoE measurement and report. According to this contribution, assuming the 5G RAN operator has an SLA with the application provider, the 5G RAN operator can use this tag together with supplementary information from the application provider to understand the encoding of QoE configuration and QoE report.
Signalling wise, it is easy for RAN to support non-3GPP standardized application, e.g. just to add a new service type indicating that this service is not a 3GPP standardized application, then all other stuff is pending on how core network or OAM would support. With this understanding, we think the main issue here is not RAN would support or not, but whether other WGs would support or not.
Observation 1: Signalling wise, to support non-3GPP standardized application is easy for RAN3, but pending on whether other WGs would support or not.
2.3 QoE measurement in MR-DC
In the last meeting, the QoE measurement in MR-DC is not discussed.
Currently immediate MDT is supported for EN-DC scenario in R16. In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration, MN then forwards the NR MDT configuration towards SN. In the last meeting of WID of R17 MDT, RAN3 has the following agreements:
· For management based immediate MDT in NR-DC, OAM provides the MDT configuration to MN and SN independently.
· For MDT in NGEN-DC and NE-DC, the SN receiving the management based immediate MDT and the signalling based immediate MDT in EN-DC is taken as baseline.
In MR-DC including NSA, the MN can offload some services to the SN. There are 6 bearer types, i.e. the MN terminated MCG/SCG/Split bearer and the SN terminated SCG/MCG/Split bearer. In our understanding, the QoE measurement results are mainly impacted by lower layer configuration and scheduling. We think the operators may want to know the QoE measurement results provided by the SN in order to optimize the network performance of SN. Although the application layer does not know whether MR-DC is configured or not in the RAN side, we think there are some cases that the SN needs to configure the QoE measurement for the UE. For example, for the management based QoE measurement, maybe only the SN receives the QoE measurement configuration from the OAM. Therefore we think the SN also can configure the QoE measurement. 
Proposal 2: When a QoE measurement request is received, the receiving end, i.e. the gNB, could select a UE in MR-DC operation including NSA, even if this gNB is acting as SN for that UE, and could configure the QoE measurement directly towards that UE over SN leg.
The difference between MDT measurement and QoE measurement is, the measurement quantities for MDT are RAN oriented which could be MN and SN specific, thus both MN and SN could configure MDT measurement respectively upon receiving request. Things are a bit different for QoE case, since the ones for QoE measurement are E2E level which are not related with RAN side specific operation/configuration, this would naturally lead to an issue of coordination needed between MN and SN, when a QoE measurement configuration towards a certain UE in MR-DC operation is needed, the coordination at least includes: 1) who decides which node to send configuration; 2) if QoE report visibility is supported, whether the visible QoE report should be exchanged between SN and MN or not. 
Observation 2: For MR-DC operation, coordination is needed between MN and SN on e.g. which node to configure QoE measurement, how RAN assisted measurement is configured, etc.
Based on the observation above, it is obvious that coordination is needed, and detailed mechanism could be left for normative phase work, but we could reach some basic rules such as only one node is allowed to configure the QoE measurement, and the MN could be the node to make the decision on which node to configure, since it is the MN to decide which services are offloaded to the SN, therefore the straightforward method is the MN to decide which services of QoE measurement can be configured by the SN, and the node which makes configuration should also be able to give criteria for pausing/stopping measurement reporting in case of overload
Proposal 3: For MR-DC operation including NSA, only one node is allowed to configure the QoE measurement, and the MN could decide which node to configure the QoE measurement for a certain service type.
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Based on the discussion in this paper, we have the following observations and proposals as follows:
[bookmark: _Toc423020280]Observation 1: Signalling wise, to support non-3GPP standardized application is easy for RAN3, but pending on whether other WGs would support or not.
[bookmark: _GoBack]Observation 2: For MR-DC operation, coordination is needed between MN and SN on e.g. which node to configure QoE measurement, how RAN assisted measurement is configured, etc.
Proposal 1: There is no need to introduce RAN autonomously triggered QoE measurement mechanism.
Proposal 2: When a QoE measurement request is received, the receiving end, i.e. the gNB, could select a UE in MR-DC operation including NSA, even if this gNB is acting as SN for that UE, and could configure the QoE measurement directly towards that UE over SN leg.
Proposal 3: For MR-DC operation including NSA, only one node is allowed to configure the QoE measurement, and the MN could decide which node to configure the QoE measurement for a certain service type.
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Annex – TP
[bookmark: _Toc56437926]6.5 	QoE measurement handling at RAN overload
In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. FFS for details under EN-DC/MR-DC operation.
Under EN-DC/MR-DC operation, only one RAN node is allowed to configure the QoE measurement, and the MN could decide which node to configure the QoE measurement for a certain service type. In case both MN and SN receive a management based QoE measurement request, coordination mechanism is needed to ensure that only one node is responsible for configuring QoE measurement for the concerned service type towards a specific UE, detailed mechanism could be left to normative phase if needed.
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