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1	Introduction
Several open points for NR QMC (QoE Measurement Collection) framework were captured in RAN3#110-e chairman's minutes and in TR 38.890. In this paper we provide our view on the usefulness of RAN visible QoE information reporting by UE. 
2	Discussion
The following open point and options were captured in chairman's notes at RAN3#110-e:
RAN visibility of some QoE information may be useful - to be confirmed in next meeting
Study the solution for QoE awareness:
- Type 1: gNB understands QoE report up to implementation
Opt. a) gNB directly understand UE QoE report up to implementation
Opt. d) gNB derives QoE score from UE QoE report by ML model
- Type 2: gNB receives RAN-visible QoE metrics from UE
Opt. b) UE reports generic QoE score to gNB
Opt. e) UE provide the report data as two parts, one for RAN with RAN designed format, 
- Type 3: gNB receives RAN-visible QoE metrics from MCE. LTE as the baseline, the QoE configuration and QoE measurement results defined by SA4 are delivered as container.
Two editor's notes are also included in clause 6.7 of the TR:
Editor's NOTE: This section describes the potential procedure for UE to report RAN visible QoE information. 
Editor's NOTE: It is FFS whether RAN awareness of QoE information is useful, and whether UE reporting is needed.
Clause 6.7 also provides details relative to solution type 2 listed above, aiming at enabling "close loop QoE optimization by RAN". The clause expliticly describes the use of a generic score (option b above), or combination of scores reflecting the QoE metrics useful for RAN, such as buffer level.
Concerning the agreed action point "RAN visibility of some QoE information may be useful - to be confirmed in next meeting", we would like to high-light that QoE measurements are end-to-end and as such it is not possible to directly derive a specific RAN issue from QoE measurements. Also interaction with existing mechanism for QoS monitoring and enforcement needs analysis. In legacy systems it is up to the CN to determine and request the RAN to provide a given quality level for a given service (QoS). For this we don't exclude that the CN could analyse QoE measurements and take them into account together with other information, however in that process the QoE measurements should be visible or available in the CN and any visibility in the RAN would not serve any purpose. Also, any "closed loop QoE optimization" process, either in the RAN or in the CN, would in our understanding require definition of QoE levels, and discussion on definition and how to enforce any QoE level would require SA2 involvement. 
On the RAN side, many parameters like buffer sizes and latency both at PDCP layer and lower layers can be monitored using RAN defined measurements and the observations can be matched with the requested QoS in closed loop or open loop optimization. In principle, if any needed measurement for QoS verification is missing it should be proposed for specific discussion and addition in RAN specifications. As an example, monitoring of connection interruption time during handover might be a candidate for further analysis in RAN WGs, and would need to be analysed in the light of Mobility Enhancement features introduced in Rel-16. Use of QoE measurement for this purpose could be discussed, but is not necessarily the most suitable technique.
On this basis we don't exclude that analysis of specific use cases relative to optimization of service or radio bearer performance, in SA2 and/or in RAN3, could conclude on the direct use of QoE measurements in RAN. In that case it would be important that the needed measurements are directly visible at the RRC layer (ASN.1 encoding) considering that there is no application layer in the RAN. Future extensibility of the QoE measurement report signalling to possibly include an RRC decodable part therefore seems useful.
Proposal: RAN3 to agree that RAN visibility of QoE information may become useful in the future for specific use cases involving optimization of service or radio bearer performance. Future extensibility of the QoE measurement report signalling to possibly include an RRC decodable part therefore seems useful.
 

3	Conclusion
Proposal: RAN3 to agree that RAN visibility of QoE information may become useful in the future for specific use cases involving optimization of service or radio bearer performance. Future extensibility of the QoE measurement report signalling to possibly include an RRC decodable part therefore seems useful.
A corresponding TP for the TR is included in annex of this paper.
Annex	- TP for TR 38.890
<<< start of changes >>>
[bookmark: _Toc56437922]6.2.1	Management-based activation procedures
Editor’s NOTE: The section concerns activation of measurement collection job. It needs to be further checked if specific UEs can be targeted by the management based QoE measurement configuration.
The procedure is used for activating the QoE measurement configured and triggered by OAM shown in figure 6.2.1-1.
The OAM sends the QoE measurement configuration to NG-RAN node. NG-RAN finds multiple qualified UEs that meet the criteria (e.g. area scope, application layer capability, service type, etc.) or a single specific UE. NG-RAN node sends the QoE measurement configuration to the AS layer of the specific UE or each qualified UE. UE AS layer sends the QoE measurement configuration to UE application layer. When a session starts, the application layer in UE checks the criteria (e.g. cell list, service type, etc.), if the criteria are met, start QoE measurement and reporting.
FFS whether multiple QoE measurements could be configured for a UE at the same time.
UE application layer sends the QoE report to the UE AS layer. UE AS layer sends the QoE report to NG-RAN node. Then the NG-RAN node transmits the QoE report to the final destination configured (e.g. the MCE). 
Editor’s NOTE: the QoE report may also be visible at the NG-RAN node. (to be confirmed)
Management based QoE configuration should not override signalling based QoE configuration.(FFS)
Regarding Management-based configuration towards an individual specific UE, the following needs to be considered: 
· The OAM is currently not capable of sending the QoE measurement configuration for a specific UE towards its serving gNB when the targeted UE becomes RRC connected. This is because OAM is not informed about when a specific UEs served by a certain gNB become RRC connected.
· There is currently no UE identifier available in OAM which can be used to identify an UE connected to a certain gNB.
· Although it is acknowledged that QoE measurement configuration towards an individual specific UE is already possible using signalling based configuration (via the CN), it should be noted that OAM can issue per-user policies for which the feedback in terms of user experience is required.

Figure 6.2.1-1 Management-based NR QoE activation procedure
<<< next change >>>
[bookmark: _Toc56437928]6.7 	Potential procedure for RAN visible ASN.1 encoded QoE information reporting by UE
Editor's NOTE: This section describes the potential procedure for UE to report RAN visible QoE information. 
Editor's NOTE: It is FFS whether RAN awareness of QoE information is useful, and whether UE reporting is needed.
QoE aware by gNB may enables closed loop QoE optimization by RAN for specific use cases relative to optimization of service or radio bearer performance. It is too complicated for gNB to understand the real QoE metrics. RAN visible QoE information is simplified QoE information abstracted from QoE metrics by UE. In that case the gNB uses may use the RAN visible ASN.1 encoded QoE information for closed loop QoE optimization, typically limited to one or a few indicators. Figure 6.7-1 shows the message flow for RAN visibleASN.1 encoded QoE information reporting. 

Figure 6.7-1: RAN visibleASN.1 encoded QoE information reporting
1.	gNB sends the RAN visibleASN.1 encoded QoE configuration to UE, may along with the QoE measurement configuration container transmitted from CN or OAM. 
2.	UE receives and applies the RAN-visibleASN.1 encoded QoE configuration and/or QoE measurement configuration container. The RAN visibleASN.1 encoded QoE Configuration may be so that the corresponding ASN.1 encoded RAN visible QoE information can be a unique score or a combination of scores reflecting the QoE metrics useful for RAN (such as buffer level). The encoding of RAN visible QoE configuration and RAN visible reporting is FFS. The RAN-visible reportinformation to be ASN.1 encoded is provided from the application layer of the UE to the UE’s RRC layer by means of an AT command. The UE’s RRC layer then includes the RAN-visibleASN.1 encoded report, along with the QoE report container, but as a separate IE, in the MeasReportAppLayer IE, and sends it to the RAN.
3.	gNB reads the RAN visibleASN.1 encoded QoE information and/or forwards the QoE report container to QoE server accordingly. 
[bookmark: _GoBack]It is recommended that extension of the NR RRC signalling related to QoE configuration and measurement reporting described above is done in normative phase if relevant use cases can be identified and information be defined.

<<< end of changes >>>
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