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Introduction

This paper further discusses the R17 left issues on NR QoE.
Discussion
2.1 RAN visible QoE values

2.2.1 To be generated by which entity?

RAN3 to further discuss whether RAN visible QoE value should be generated directly by UE App layer, and/or with other involvement, e.g., UE AS layer.
It has been discussed a lot of times in RAN3 about which entity should generate the RAN visible QoE values, and as we always said, the RAN visible QoE values should be generated by UE APP layer. It is clear that the QoE measurement session is in UE application layer, only the APP layer has a whole view of all the measured QoE metrics. The QoE value should be a general value which reflects the overall situation of user experience, which means it should be generated based on the QoE measurement results in UE app layer. Any other entity would not have the vision as much as UE APP layer on user experience. 

The involvement of UE AS layer for the calculation of QoE value was mentioned at last meeting. But as mentioned above, the UE AS layer would not be helpful on the calculation of QoE value, since UE AS layer is not aware of the QoE results. And if the AS layer takes part in the calculation, there would be much impact on AT command for the coordination between UE APP layer and AS layer, which we don’t expect. Furthermore, if AS layer is included in the QoE value calculation, there would be much more work to be done and information to be exchanged among more groups, which just makes the situation more complex.

To sum up, we hold the view that UE AS layer should not be involved in the calculation of QoE values based on the following reasons:

UE AS layer is not aware of the QoE measurement results as taken in the UE application layer

The involvement of UE AS layer would bring unnecessary enhancement on AT command

It would bring more work groups involved and make the situation more complex

According to our discussion above, we have the following proposals:
Proposal 1: It is the UE APP layer to generate the QoE values, without the involvement of UE AS layer.

2.2.2 To be generated by one or more QoE metrics?

RVQoE value should be generated by multiple QoE metrics. RVQoE value is a generalized value which reflects the overall situation of UE experience in application layer and it can save the RRC signaling by reducing the information to be transmitted—— obviously it must be generated by multiple QoE metrics. If the value is only generated by one single metric, then it would be useless to generate a general value for the QoE metric, since the metric itself can be transferred to RAN node and reflect the most accurate measurement result. With the key points below, we think it is easy to get the conclusion that RAN visible QoE values should be generated by multiple QoE metrics:

QoE values should reflect the overall situation of user experience, instead of one specific metric

QoE value of a single metric is meaningless, since the single QoE metric represents the most accurate measurement result
Proposal 2: RAN visible QoE value should be generated multiple QoE metrics.

Regarding which QoE metrics can be used to calculate the QoE value, we think it depends on SA4, but we RAN3 can give some suggestions from our understanding. Firstly, buffer level and playout delay for media startup can be considered as the input of the calculation model, as they are more cared about for RAN visible QoE in R17. Besides, other QoE metrics which are not taken as RAN visible QoE metrics can also be taken as the input of the model, to represent the user experience from a more general aspect. For instance, the interaction latency, or a simplified play list, which were discussed during R17 WI, can have a second chance to be taken into account of during RAN visible QoE value discussion. 
Proposal 3: RAN3 can give some suggestions to SA4 on what QoE metrics are expected to be used when calculating RVQoE value, e.g., interaction latency, simplified play list, etc.

2.2.3 the representation of RAN visible QoE values

The RAN visible QoE values can be a quantized number to represent the overall user experience, or just an enumerated type to indicate the quality, e.g., poor, medium, good.
If it is a quantized number, e.g., 0-10, there are two possible formats:

Alt 1: a smaller QoE value represents better user experience

Alt 2: a larger QoE value represents better user experience

We slightly prefer alternative 1, because it aligns with the RAN visible QoE metrics, where a larger buffer level/playout delay denotes a worse QoE situation.

Proposal 4: RAN visible QoE values can be a quantized number which, for example, ranges from 0 to 10; or an enumerated type to indicate the quality, e.g., poor, medium, good.
When it comes to how to calculate the specific QoE values, which was mentioned last meeting as a question on whether it can be similar to the MOS model, we think it could be one possible solution to calculate it like the MOS model, but the final decision on how the model of calculating QoE value should be defined is up to SA4. In other words, RAN3 can inform SA4 about our preference, but the final decision is up to SA4.

Proposal 5: RAN3 can share our opinion on the calculation of RAN visible QoE value, e.g., using a model similar to MOS, but the final decision depends on SA4 discussion.
Proposal 6: RAN3 should liaise SA4 about our requirement on the calculation of RAN visible QoE values, and give our tentative suggestion if any. 

2.2 Trigger event

RAN3 to further discuss threshold-based triggers and event-based triggers for RAN visible QoE report, where the discussion should include but not limited to the clarification of the benefit of such triggers. 
After the discussion of last meeting, we still do not see much benefit of defining those event triggers. If this kind of enhancement is really needed, maybe only threshold trigger event can be somewhat useful when the some of the QoE metrics are out of the threshold, which can trigger the RAN to perform some optimization. So, if we introduce event triggered mechanism in R18, we can only accept one or two threshold-based trigger event(s) as a compromise.

Proposal 7: There is no need to define too much trigger events for RAN visible QoE. 
2.3 QoS flow information
RAN3 to further discuss details on QoS flow information e.g., QoS flow ID, DRB ID, PDU session ID.
There are two agreements related to QoS flow information at last meeting, but there seems no common understanding among companies on what ‘QoS flow information’ exactly denotes.

UE should include QoS flow information in the RVQoE report to RAN.

QoS flow information should be introduced as an explicit IE in the RAN visible QoE report over F1.

In our view, from UE to RAN, the QoS flow information should be ‘QoS flow id’, while from gNB-CU to gNB-DU, the QoS flow information could be DRB ID, as DU performs optimization in DRB level.
There were two options mentioned at last meeting on the QoS flow mapping in gNB:

Option 1: gNB-CU maps the PDU session ID and QoS flow ID to DRB ID. CU sends DRB ID to DU.

Option 2: gNB-CU sends QoS flow ID to DU. DU maps the PDU session ID and QoS flow ID into DRB ID.

Actually, both options could work, but considering gNB-CU always has the most complete information of QoS flow to DRB mapping, and it can be aware of the modified DRB in time, we tend to select option 1.

So, with this understanding, the ‘QoS flow information’ in the second agreement should be further clarified as ‘DRB ID’. 
Proposal 8: Clarify the previous agreements related to QoS flow information as follows:

In RAN visible QoE report, the ‘QoS flow information’ mentioned in the related agreement represents QoS flow ID.

In F1 interface, the ‘QoS flow information’ in the related agreement represent DRB ID.

Draft TPs to BL CR of 38.473 and 38.401 are provided in [1] and [2], according to the discussion in this part.
Proposal 9: Agree on the TPs to BL CR of 38.473 and 38.401.
2.4 Priority mechanism

Further discuss whether OAM can send the priorities to NG-RAN for legacy QoE report.
We have no much strong view on the priority mechanism. It seems no harm that OAM sends the priority information to RAN as a reference. The RAN node may not necessarily take the decision strictly by the priorities sent by OAM after all.

2.5 DU participation in RVQoE

Further discuss whether the DU can activate/deactivate receiving the RAN visible QoE reports? Whether the DU can participate in assembling of RAN visible QoE configuration.
Further clarification is needed on the benefit of including DU in the activation and deactivation of RVQoE. The gNB-CU should have the say on the configuration of RVQoE, maybe DU can provide some suggestions.
Conclusion

Proposal 1: It is the UE APP layer to generate the QoE values, without the involvement of UE AS layer.

Proposal 2: RAN visible QoE value should be generated multiple QoE metrics.

Proposal 3: RAN3 can give some suggestions to SA4 on what QoE metrics are expected to be used when calculating RVQoE value, e.g., interaction latency, simplified play list, etc.

Proposal 4: RAN visible QoE values can be a quantized number which, for example, ranges from 0 to 10; or an enumerated type to indicate the quality, e.g., poor, medium, good.
Proposal 5: RAN3 can share our opinion on the calculation of RAN visible QoE value, e.g., using a model similar to MOS, but the final decision depends on SA4 discussion.
Proposal 6: RAN3 should liaise SA4 about our requirement on the calculation of RAN visible QoE values, and give our tentative suggestion if any. 

Proposal 7: There is no need to define too much trigger events for RAN visible QoE.
Proposal 8: Clarify the previous agreements related to QoS flow information as follows:

In RAN visible QoE report, the ‘QoS flow information’ mentioned in the related agreement represents QoS flow ID.

In F1 interface, the ‘QoS flow information’ in the related agreement represent DRB ID.

Proposal 9: Agree on the TPs to BL CR of 38.473 and 38.401.
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1
Overall description

In RAN3#117bis-e, RAN3 has further discussed the R17 left-over issues on QoE and has the following understanding:

RAN visible QoE

RAN visible QoE values can be a quantized number which, for example, ranges from 0 to 10; or an enumerated type to indicate the quality, e.g., poor, medium, good.
The calculation of RAN visible QoE value, e.g., using a model similar to MOS, but the final decision depends on SA4 discussion

It is the UE APP layer to generate the QoE values, without the involvement of UE AS layer.

RAN visible QoE value should be generated multiple QoE metrics.

RAN3 kindly asks SA4 to consider the above agreements and continue the related standardization work.

2
Actions

To SA4

ACTION: 
RAN3 would like to kindly ask SA4 to include the slice information inside the QMC configuration container and discuss about the calculation of RAN visible QoE values in UE application layer.

To SA5, RAN2
ACTION: 
RAN3 would like to kindly ask SA5 and RAN2 to take into account of the above information and continue related work if any.
3
Dates of next RAN3 meetings

RAN3 #118              14-18 November 2022       Canada, CA
RAN3#119              27 February – 3 March       Athens, GR

