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1. Introduction 
In the last RAN3 meeting (R3-110-e), several topics on NR QoE measurement configuration and reporting were discussed and captured in [1]
This paper continues the discussion from last meeting and discusses further on RAN visible QoE.
Following were the agreements and open issue from last meeting:

Take LTE QoE solution as baseline, i.e. the QoE configuration and QoE measurement results defined by SA4 are delivered as container.

RAN visibility on some QoE information may be useful, to be confirmed in next meeting.

To be continued: 
What kinds of QoE metrics for RAN to understand, generic QoE score or some selected QoE parameters?

How to derive the RAN visible QoE metrics, from access stratum or application layer?
2. Discussion
2.1 Motivation behind RAN visible QoE
QoE awareness by RAN can enable close loop QoE optimizations such as QoE aware scheduling, QoE aware resource allocation, QoE aware traffic steering, QoE aware load balancing etc, the details of which are left to each implementation.

The existing QoE framework in LTE allows QoE configuration and reporting between the UE Application and QoE server (in OAM) and is transparent to the RAN. This only allows E2E optimization (i.e. optimization at App layer) and no such closed loop optimization can be done at the RAN.
Also considering NR QoE framework plans to support new applications such as URLLC which might need more real time optimizations, there is also benefit in enabling RAN visible QoE  so that RAN can do configuration changes in a more faster time scale instead of leaving it to QoE sever to resolve the issues.

Proposal 1: RAN visible QoE should be introduced for NR to enable QoE-based RAN configuration changes and real time optimizations for URLLC type services
2.2 Which RAN visible QoE metrics to report and who should report?
Currently the QoE report is sent by the UE in a container defined by SA4 and is transparent to the RAN. Even if the RAN can decode the QoE report, most of the QoE metrics in the container are not relevant to RAN.
Also in last meeting, RAN3 discussed and summarized different solutions on who should report RAN visible QoE as captured below:
RAN3 to study the solution for QoE aware:

· Type 1: gNB understands QoE report up to implementation

· option a) gNB directly understand UE QoE report up to implementation

· option d) gNB derives QoE score from UE QoE report by ML model

· Type 2: gNB receives RAN-visible QoE metrics from UE

· Option b) UE reports generic QoE score to gNB

· Option 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.

In order to efficiently enable RAN visible QoE, we therefore have the following options:

Option 1: For a given service type, a subset of QoE metrics defined by SA4 that are relevant to RAN can be made visible to RAN i.e. the QoE metrics identified to be useful for RAN can be defined outside the SA4 container.

Option 2: RAN visible QoE information is simplified QoE information abstracted from QoE metrics by UE. UE Application computes the simplified QoE information such as QoE score or an indication whether QoE is good etc. and sends it to UE AS which can then be forwarded to RAN
Considering option 1 requires careful investigation of each service type and determining which QoE metrics are useful for RAN and is not exhaustive with addition of new service types, we prefer option 2. Having a simplified QoE information such as generic QoE score or a combination of scores reflecting the QoE metrics useful for RAN can be agnostic of service type and can be used by RAN to get a quick idea of QoE in the system.

Proposal 2: Simplified QoE information such as generic QoE score or combination of scores should be derived from the SA4 defined QoE metrics by UE Application for RAN visible QoE
2.3 RAN Visible QoE procedure
2.3.1 Configuration

There are two options to configure RAN visible QoE measurements:

Option 1: RAN configures its own format with RAN visible QoE metrics related to service type. So, RAN can generate the format by knowing the service type transmitted from QoE server (OAM). This has no impact on SA4. 

Option 2: QoE server (OAM) configure two containers of QoE metrics, one for the metrics defined by SA4 and one for the metrics visible for RAN. 
We prefer option 2 due to minimal impact to ASN.1 and its simplistic handling in dealing RAN visible QoE as a container defined by SA4.

Proposal 3: QoE server (OAM) should configure two containers of QoE metrics, one for the metrics defined by SA4 and one for RAN visible QoE.
2.3.2  Reporting

The RAN-visible QoE information should be sent to the RAN by the RRC layer of the UE, as per input received from the app layer by means of AT command.
 The UE’s RRC layer then includes the RAN-visible report, along with the QoE report container, but as a separate IE and sends it to the RAN.
Proposal 4: The RAN-visible QoE information should be sent to the RAN by the RRC layer of the UE, as per input received from the app layer by means of AT command
Figure  1shows the message flow for RAN visible QoE information reporting. 
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Figure 1: RAN visible QoE information Configuration and Reporting
1.
gNB sends the RAN visible QoE configuration (this should also come from OAM) to UE along with the QoE measurement configuration container transmitted from OAM. 

2.
UE sends the QoE report back to RAN over RRC. QoE report can include SA4 QoE report container and/or RAN visible QoE information. Both the QoE reports can be sent independent of each other.
3.
gNB reads the RAN visible QoE information and/or forwards the QoE report container to QoE server accordingly. 
3. Conclusion

Proposal 1: RAN visible QoE should be introduced for NR to enable QoE-based RAN configuration changes and real time optimizations for URLLC type services

Proposal 2: Simplified QoE information such as generic QoE score or combination of scores should be derived from the SA4 defined QoE metrics by UE Application for RAN visible QoE
Proposal 3: QoE server (OAM) should configure two containers of QoE metrics, one for the metrics defined by SA4 and one for RAN visible QoE.
Proposal 4: The RAN-visible QoE information should be sent to the RAN by the RRC layer of the UE, as per input received from the APP layer by means of AT command
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