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Introduction
In RAN#91 e-meeting, a new WI was agreed focusing on NR QoE management and optimizations for diverse services [1]. The relevant set of objectives for this contribution is reproduced below:
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]


In this paper we would like to discuss the support of RAN visible QoE.
Discussion
2.1 Way of working
The initial analysis on RAN visible QoE metrics was also captured in TR38.890 [2], however, there are too many sub-metrics not included in the analysis table, and we also found that it’s too hard to tell whether each metric is useful for RAN real-time optimization or not without any context of use cases, e.g. which functions will use this QoE information and how the QoE information will be used. In order to figure out the initial set of RAN visible QoE parameters, we suggest RAN3 to discuss RAN visible QoE in the following steps:
- step 1, discuss and decide the use cases and RAN functions that benefit from QoE information
- step 2, discuss and decide what kinds of QoE information is useful for those functions, such as e.g. information that reflects the whole service experience, or information that reflects the experience expectation, or information that related to RAN functions 
- step 3, decide the relevant metrics and interface impact.
Observation 1, it’s not an efficient way to analysis QoE metrics one by one without any context of use cases.
Proposal 1, RAN3 to discuss RAN visible QoE in the following steps:
- step 1, discuss and decide the use cases and RAN functions that benefit from QoE information
- step 2, discuss and decide what kinds of QoE information is useful for those functions, such as e.g. information that reflects the whole service experience, or information that reflects the experience expectation, or information that related to RAN functions 
- step 3, decide the relevant metrics and interface impact.
2.2 Step 1: decide use case and RAN functions
Based on our analysis in [3], we think at least below use cases and functions can benefit from RAN visible QoE currently.
	Use case
	RAN functions 
	Benefits

	QoE aware scheduling
	Scheduling function
	It helps RAN to allocate resources more efficient and profitable, and also can prevent further QoE degradation for the critical services.

	QoE aware Load balance
	SON
	Take QoE information into account when making load balance decision. For instance, if the gNB is overload, but the QoE 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 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.

	Root cause identification for RAN self-optimization
	SON
	A poor QoE may be due to high latency in the subscriber device, or 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 helps gNB self-tune the network parameters to optimize the network better. 



Proposal 2, RAN3 to agree that Scheduling function and SON function can be considered in RAN visible QoE analysis.
2.3 Step 2: decide types of QoE information
If the use cases and functions above are agreed to be considered in RAN visible QoE, we can further analyze which types of QoE information are useful for those functions, below are our initial analysis:
	Use case
	RAN functions 
	Types of QoE information

	QoE aware scheduling
	Scheduling function
	· QoE information reflecting the overall QoE 
· QoE information reflecting QoE expectations
· QoE information reflecting current scheduling results.

	QoE aware Load balance
	SON
	· QoE information reflecting the overall QoE 
· QoE information reflecting QoE expectations

	Root cause identification for RAN self-optimization
	SON
	· QoE information reflecting the overall QoE 
· QoE information reflecting root causes.



Proposal 3: RAN3 to agree that below types of QoE information can be considered in RAN visible QoE:
· QoE information reflecting the overall QoE 
· QoE information reflecting QoE expectations
· QoE information reflecting current scheduling results.
· QoE information reflecting root causes.
2.4 Step 3: decide relevant metrics and interface impact
2.4.1 Step 3.1 decide RAN visible QoE parameters 
If the types of QoE information are agreed to be considered in RAN visible QoE, below table includes the relevant QoE parameters for those types of QoE information:
	Types of QoE information
	Corresponding RAN visible parameters

	QoE information reflecting the overall QoE 
	RAN visible QoE values

	QoE information reflecting QoE expectations
	History of RAN visible QoE values, device information, codec information

	QoE information reflecting current scheduling results. 
	Buffer level, Average Throughput, Play List (e.g. stalling information), etc.

	QoE information reflecting root causes.
	Most of QoE metrics



The above parameters can be divided into three categories:
· The parameter that had already been discussed and agreed in SI phase, such as buffer level.
· The parameter that had been discussed in SI phase, but need further confirmation in normative phase, such as RAN visible QoE Values
· The parameters that had not been discussed in SI phase, such as QoE expectation related and rout causes related parameters.
Proposal 4: RAN3 to agree buffer level to be one of the RAN visible parameters for scheduling function.
Proposal 5: RAN3 to further discuss RAN visible values and some other key QoE metrics such as Play list, device information and so on. 
2.4.1 Step 3.2 Interface impact 
As RAN3 had already agreed that buffer level can be used for allocating radio resources in SI phase, in CU-DU split architecture, no matter how the CU received the QoE information, it should be in RRC message, meaning, the CU should transmit the QoE information to DU over F1 interface.
Proposal 6: RAN3 to agree buffer level can be transmitted over F1 interface, how and on which message are FFS.
For RAN visible QoE value, the Uu interface impact depends on how the RAN visible QoE value is obtained by the gNB. 
[bookmark: _GoBack]In our understanding, it’s possible that RAN visible QoE value can be generated by UE, gNB or QoE server. However, each of them has its advantages and disadvantages below:
· by UE, according to the analysis in TR 26.909, it is possible for UE to generate the QoE values (i.e. MOS) according to the standardized MOS models, however, it’s not flexible and has many limitations on the implementation and upgradation. 
· By gNB, operator defined MOS model on purpose can be used to calculate QoE values which is up to implementation. And the QoE values 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 Qoe value by QoE server in real networks, however, this way is not suitable for the real time use cases. 
Observation 2: it’s possible that RAN visible QoE value can be generated by UE, gNB or QoE server with their own pros and cons.
Proposal 7: RAN3 further discuss how to get the RAN visible QoE value.
Conclusion
In this paper, we analyse the RAN visible QoE and RAN triggered QMC and specification impact, the following are proposals:
Observation 1, it’s not an efficient way to analysis QoE metrics one by one without any context of use cases.
Proposal 1, RAN3 to discuss RAN visible QoE in the following steps:
- step 1, discuss and decide the use cases and RAN functions that benefit from QoE information
- step 2, discuss and decide what kinds of QoE information is useful for those functions, such as e.g. information that reflects the whole service experience, or information that reflects the experience expectation, or information that related to RAN functions 
- step 3, decide the relevant metrics and interface impact.
Proposal 2, RAN3 to agree that Scheduling function and SON function can be considered in RAN visible QoE analysis.
Proposal 3: RAN3 to agree that below types QoE information can be considered in RAN visible QoE:
· QoE information reflecting the overall QoE 
· QoE information reflecting QoE expectations
· QoE information reflecting current scheduling results.
· QoE information reflecting root causes.
Proposal 4: RAN3 to agree buffer level to be one of the RAN visible parameters for scheduling function.
Proposal 5: RAN3 to further discuss RAN visible values and some other key QoE metrics such as Play list, device information and so on. 
Proposal 6: RAN3 to agree buffer level can be transmitted over F1 interface, how and on which message are FFS.
Observation 2: it’s possible that RAN visible QoE value can be generated by UE, gNB or QoE server with their own pros and cons.
Proposal 7: RAN3 further discuss how to get the RAN visible QoE value.
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