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Introduction
In RAN3 110E Meeting, RAN3 had below agreements on NR QoE. 
Discuss event- and time-based measurement triggering and stopping, as well as measurement triggering by RAN.
Take 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.
In this paper, we would like to further discuss RAN visible QoE and RAN triggered QMC
Discussion
2.1 RAN visible QoE
2.1.1Definition of QoE score and QoE metrics
[bookmark: _GoBack]The type of visible QoE information could be QoE score or QoE metrics. When talking about QoE score, practically all the literature deals with the so-called Mean Opinion Score (MOS). MOS provides a simple scalar value for QoE, however it’s kind of overall experience of service, while QoE metrics provide detail information of QoE.
Observation 1: the descriptions of “QoE score” and “QoE metrics”are not clear in the TR38.890.
Proposal 1: definitions of “QoE score” and “QoE metrics” should be clarified in the TR38.890.
2.1.2 Use cases and benefits
QoE visible for RAN is beneficial for RAN, being QoE-aware helps RAN to provide the best service experience with more efficient resource cost.
by combining the two, the network can be better optimized. Below are use cases for RAN visible QoE information. 
	Use cases of RAN visible QoE
	What kind of RAN visible QoE information is needed
	How it works and what’s the benefits

	QoE-aware scheduling
	QoE score
	when the QoE score is degraded, the radio resource could be allocated to the user and services where radio resources are most urgently required (i.e. QoE is degraded). It helps RAN to allocate resources more efficient and profitable

	Load balance 
	QoE score
	Take QoE score into account when making load balance decision. For instance, if the gNB is overload, but the QoE scores of UEs are not low, there is no need to perform load balance, on the other hand, if the gNB is not overload, but the QoE scores of UEs are low, the load balance should be performed. This helps gNB to make a better decision of load balance, avoid meaningless handover and make the network resource more efficient, and guarantee the QoE at the same time.

	AI function 
	QoE score, key QoE metrics
	QoE score and/or key QoE metrics can be used as an input for AI model training, or evaluation value for model performance.

	Root cause identification in RAN
	QoE score, QoE metrics
	A poor QoE score may be due to high latency in the subscriber device may be caused by problems in the device, by congestion in RAN, by insufficient backhaul capacity, by signalling overflow, by bottlenecks in content delivery. Understanding the root cause requires access to the basic metrics, not only the final QoE scores values.

	Trigger radio related assistance measurement 
	QoE score, key QoE metrics
	If the QoE score is lower, RAN node can activate the radio related assistance measurement, and deactivate it when the QoE score becomes higher.
Similarly, if the measurement result of one or some of the QoE metrics are not good (e.g. a lot of stallings), RAN node can activate the radio related assistance measurement and deactivate when it becomes good again.
In this way, it is more flexible and efficient to use the radio related assistance measurement.



Observation 2: both QoE score and QoE metrics are needed for RAN functions and features (e.g. scheduler, load balance, AI function, RAN optimization, trigger radio related assistance measurements).
Proposal 2: both QoE score and QoE metrics should be visible and used for RAN.

2.1.3 Calculation of QoE score 
It’s possible that MOS can be generated by UE, gNB or QoE server. However, each of them has its advantages and disadvantages. 
· by UE, according to the analysis in TR 26.909 below, it is possible for UE to generate the QoE score (i.e. MOS) according to the standardized MOS models, however, it’s not flexible and has many limitations on the implementation and upgradation. [bookmark: _Toc517431234]4.4.1	Network Optimization
To do advanced network optimization requires that you understand not only the final MOS values for the video streaming sessions, but also can see the underlying raw metrics. For instance, some sessions might simply have a low MOS value due to the content not having high enough original quality, while other sessions might have problems with rebuffering. Understanding the root cause requires access to the basic metrics, not only the final MOS values.
4.4.2	MOS Models (TR 26.909)
The MOS models standardized in ITU-T typically develop over time. For instance, P.NATS will have several phases, with later phase adding e.g. support for more codecs. Each time the ITU-T MOS model is updated, the corresponding updates will be done to the implemented calculations as well.
Having the calculation done in the client means that when a new ITU-T model is released, it will take substantial time before all, or even the majority, of the clients have this implemented. On the other hand, updating the MOS model calculation in a single QoE server is very easy (of course provided that the raw QoE metrics reported are sufficient for the calculation).
While MOS calculation in the client is possible, it severely limits the use of advanced network optimization, use of flexible MOS windowing, and also introduces problems when the MOS model calculation needs to be updated. A better solution is to make sure that the raw reported QoE metrics are enough to be able to calculate the final MOS value in the QoE server.

· By gNB, operator defined MOS model on purpose can be used to calculate MOS value which is up to implementation. And the MOS can not only be calculated according to the QoE metrics reported by UE, but also be deduced by AI/ML function in gNB.
· By QoE server, it’s very practical to calculate MOS by QoE server in real networks, however, this way is not suitable for the real time use cases. 
Based on the above analysis, we have below summary in Table 1. 
Table 1
	MOS generator
	Flexibility of MOS models
	Implementation effort
	Upgradation effort
	Ensuring consistency between users
	Support real-time use cases

	UE
	Low
	More
	More
	Hard
	Yes

	gNB
	High
	Moderate
	Moderate
	Easy for the UEs served by the same gNB
	Yes

	QoE server
	High
	Less
	Less
	Easy for the UEs served by the same network
	No


Observation 3: it’s possible that MOS can be generated by UE, gNB or QoE server with their own pros and cons.
Proposal 3: for real-time use cases, QoE score should be generated by gNB or UE; for non-real time use cases, QoE score should be generated by QoE server and transmitted to gNB.
2.2 RAN triggered QoE measurement collection
Since QoE information can be visible and used for RAN, it is more suitable for RAN to trigger a purpose-configured QoE measurement collection job. Detail reasons are below:
· RAN visible QoE can be better supported if RAN can trigger QoE measurement collection job, because the time of QoE reporting and the service types of QoE collection can be decided by RAN. If not, the QoE report may not be received from UE as the CN/OAM may configure a very long reporting period or reporting at the end of session, likewise, the CN/OAM may configure a QoE collection job for the service type that the RAN node doesn’t care. 
· It’s more purposeful and convenient for different use cases (e.g. QoE aware scheduling, AI function, etc.), as RAN can activate and deactivate the QoE measurement collection job on demands. 
RAN triggered QoE measurement collection is more applicable for the uses case in 2.1, as RAN can trigger the QMC according to the purposes of the use case. 
Regarding how to realize RAN triggered measurement, below procedure can be considered


Observation 4: If QoE is used to solve Radio network problem or help optimize radio network, it is more appropriate that RAN triggered QoE measurement with its own purposes. 
Proposal 4: RAN triggered QoE measurement should be supported in NR QoE.
Proposal 5: RAN3 to agree the TP for TR 38.890-v0.2.0 in the Appendix
Conclusion
In this paper, we analyse the RAN visible QoE and RAN triggered QMC and specification impact, the following are proposals:
Observation 1: the descriptions of “QoE score” and “QoE metrics”are not clear in the TR38.890.
Proposal 1: definitions of “QoE score” and “QoE metrics” should be clarified in the TR38.890.

Observation 2: both QoE score and QoE metrics are needed for RAN functions and features (e.g. scheduler, load balance, AI function, RAN optimization, trigger radio related assistance measurements).
Proposal 2: both QoE score and QoE metrics should be visible and used for RAN.
Observation 3: it’s possible that MOS can be generated by UE, gNB or QoE server with their own pros and cons.
Proposal 3: for real-time use cases, QoE score should be generated by gNB or UE; for non-real time use cases, QoE score should be generated by QoE server and transmitted to gNB.
Observation 4: If QoE is used to solve Radio network problem or help optimize radio network, it is more appropriate that RAN triggered QoE measurement with its own purposes. 
Proposal 4: RAN triggered QoE measurement should be supported in NR QoE.
Proposal 5: RAN3 to agree the TP for TR 38.890-v0.2.0 in the Appendix
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[bookmark: _Toc46765288]Appendix: Text Proposal 
[bookmark: OLE_LINK181]Start of 1st change
[bookmark: _Toc56437928][bookmark: _Toc527969753][bookmark: _Toc56437912]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
QoE measurement: An application layer measurement configured by OAM, see details in [3] [4] [5] [6] for different service type.
QoE report: The result of a QoE measurement. 
Radio-related measurements: Measurements on the radio layer, whose purpose is to help network to further evaluate and improve the QoE.
Radio-related information: Information other than “radio-related measurements”, e.g. feature info, mobility history info or dual connectivity status. FFS on Radio related information only from UE or RAN node or both.
QoE score: the MOS (Mean Opinion score) value calculated from QoE metrics based on the MOS model defined by operators.
QoE metrics: the underlying raw metrics generated in application layer.
Editor’s NOTE: The above three definitions may subject to further refinements once further consensus are reached.
End of 1st change

Start of 2nd change
6.x 	RAN triggered QoE measurement procedure
The procedure is used for activating the QoE measurement configured by OAM and triggered by RAN shown in figure 6.x-1.


1. gNB triggers QoE measurement collection job with its own purpose, RAN defines the measurement collection time, reporting time and service type for the QoE measurement collection job 
2. gNB sends the QoE measurement configuration to the UE AS layer
3. UE AS layer sends it to the application layer.
4. The application layer sends the QoE report to the AS layer.
5. UE AS layer sends the QoE report to the gNB.
6. gNB can read and use the QoE report for its own purpose up to implementation.


End of 2nd change
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