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Introduction
According to the R17 QoE SI objectives for RAN3 [1], it is expected to study the potential RAN side solutions. In this paper, we would like to discuss NR QoE potential interface impact and solutions based on LTE solution.In order to support 5G existing services (e.g. streaming services) and new emerging services in the future, the potential mechanisms to support for the following aspects should be studied in NR.
· Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]

Discussion
According to our analysis in [2], LTE-based QMC solution can be used as a baseline for NR QoE management and optimization for diverse service. And we also summarise the requirements for NR QoE as follows, which are based LTE requirements and NR specific considerations:
1. Collection of QoE information per end user service/end user service type for a specified area.
2. Collection of end user service performance information for one specified UE.
3. Collection of QoE information per end user service/end user service type for a logical network.
4. An address of a collection centre to which the collected information shall be delivered.
5. Restrict the QoE information collection to a subset of the sessions in a UE using an end user service/end user service type.
6. Capability to stop the collection of QoE per end user service/end user service type. 
7. Order several QoE measurement collections from each UE simultaneously.
8. RAN shall have a capability to temporarily stop or restart QoE measurement reporting for overload reason.
9. Collection and using of QoE information per end user service/end user service type for real-time optimization.
Potential interfaces impact and solutions
Based on the requirements in NR QoE and LTE QMC solution, NR QoE interfaces impact and solutions should be considered by RAN3 are as follows:
2.1 Triggering
Based on LTE-based solution and NR QoE requirements, the triggering in NR QoE can be:
· Signaling-based QoE collection triggered by CN
· Management-based QoE collection triggered by OAM
· Real-time QoE collection triggered by RAN. (to support requirement 9)
Proposal 1: RAN can initiated QoE collection for real-time optimization 
2.2 Configuration-activation
Based on LTE-based solution and NR QoE requirements, below IEs should be added for NR QoE measurement activation
	Information
	Description
	Interface Impacts

	QMC reference List
	To support the several QoE measurement collections for diverse services of a single UE simultaneously (Requirement 7).
	Ng, Xn

	[bookmark: _GoBack]S-NSSAI(s)
	To support collection of QoE information per logical network slices (Requirement 3).
	Ng, Xn

	Reporting configuration
(report interval/ event)
	To support various service optimization purposes of diverse services. 
To support temporarily stop and restart QoE collection job for RAN overload reason (Requirement 8).
	Xn



Proposal 2: QMC reference List should be added in QoE configuration IE on Ng and Xn.
Proposal 3: S-NSSAI should be added in QoE configuration IE on Ng and Xn.
Proposal 4: Reporting configuration should be added in QoE configuration IE on Xn.
2.3 Configuration-deactivation
Based on LTE-based solution and NR QoE requirements, below IEs should be added for NR QoE measurement deactivation
	Information
	Description
	Interface Impacts

	QMC reference
	To support stopping QoE measurement job per service type (Requirement 6).
	Ng



Proposal 5: QMC reference should be added in QoE deactivation IE on Ng.
2.4 Reporting 
For real-time optimization (to support requirement 9), it is necessary for RAN to configure and read QoE report, if in split architecture, the QoE report can be transmitted to DU or CU-UP on F1 or E1 for parameter optimization.
Proposal 6: QoE reports initiated by RAN can be transmitted on F1 and E1. 
Conclusion
In this paper, we analyse the potential interface impact and solutions, the following are proposals:
Proposal 1: RAN can initiated QoE collection for real-time optimization. 
Proposal 2: QMC reference List should be added in QoE configuration IE on Ng and Xn.
Proposal 3: S-NSSAI should be added in QoE configuration IE on Ng and Xn.
Proposal 4: Reporting configuration should be added in QoE configuration IE on Xn.
Proposal 5: QMC reference should be added in QoE deactivation IE on Ng.
Proposal 6: QoE reports initiated by RAN can be transmitted on F1 and E1. 
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Requirements and potential solution analysis
Requirements 
Based LTE requirements in TS 28.404 and NR specific considerations, the requirements summarized for NR QoE are as follows:
1. Collection of QoE information per end user service/end user service type for a specified area.
2. Collection of end user service performance information for one specified UE.
3. Collection of QoE information per end user service/end user service type for a logical network.
4. An address of a collection centre to which the collected information shall be delivered.
5. Restrict the QoE information collection to a subset of the sessions in a UE using an end user service/end user service type.
6. Capability to stop the collection of QoE per end user service/end user service type. 
7. Order several QoE measurement collections from each UE simultaneously.
8. RAN shall have a capability to temporarily stop or restart QoE measurement reporting for overload reason.
9. Collection and using of QoE information per end user service/end user service type for real-time optimization.
potential solution analysis
Based on the requirements and considerations above, we summaries below potential solutions with the analysis in NR
Triggering:
	LTE-based
	MDT-based
	Analysis in NR

	Trigger by:
OAM (management-based)
CN (signaling-based)
	Trigger by:
OAM (management-based)
CN (signaling-based).
	Trigger by:
OAM (management-based)
CN (signaling-based)
RAN for real-time optimization 



Configuration – activation
	LTE-based
	MDT-based
	Analysis in NR

	 Meas Obj: UE in connected mode with corresponding capability 
 Meas config: metrics for specific service type (DASH or MTSI) in a configuration file (a container transparent to RAN)
 Meas collection condition: area scope and service type will be checked when each session starts.
 Reporting config.: reporting config. is transparent to RAN
	 Meas Obj : UE in connected mode or idle mode with corresponding capability, RAN 
 Meas config: M list for different types of measurements 
 Meas collection condition: event trigger (e.g. bad coverage) or periodically 
 Reporting config.: RAN is aware of reporting config
	 LTE-based solution can be used as a baseline, which is more flexible and scalable for defining QoE metrics for diverse services.
Configuration of several QoE measurement jobs simultaneously can be considered (impacts on Xn and Ng)
Various trigger conditions can be considered for different optimization purposes. (impacts on Xn and Ng)



Configuration – deactivation
	LTE-based
	MDT-based
	Analysis in NR

	 Pre-set time expires
 Forced by OAM or CN.
 Stop by RAN if area scope is not met.
 Temporary stop and restart during overload by RAN 
	 Pre-set time expires
 Forced by OAM or CN.
 Stop by RAN if area scope is not met.
	LTE-based solution can be used as a baseline which includes the MDT-solution
Deactivate one of the on-going QoE measurement jobs should be considered. (impacts on Ng)



Reporting 
	LTE-based
	MDT-based
	Analysis in NR

	 Transmitted on SRB4
 The report is transmitted in a container which is transparent to RAN
	 Transmitted on SRB2
 The report is transmitted in RRC messages.
	 Transmitted on which SRB needs further discussion and belongs to RAN2 decision.
 NG-RAN node may read and use the QoE reports for real-time optimization purposes. (impacts on F1 and E1)



LTE-based solution is more applicable to NR QoE, which can be used as a baseline for QMC triggering, configuration and reporting in NR.
With additional considerations in NR for diverse services, further studies on interface impact and solutions are needed.
Potential interface impact and solutions
Based on the requirements in NR QoE and LTE QMC solution, the NR QoE interfaces impact and solutions on RAN3 are as follows:
Triggering
Based on LTE-based solution and NR QoE requirements, the triggering in NR QoE can be:
· Signaling-based QoE collection triggered by CN
· Management-based QoE collection triggered by OAM
· Real-time QoE collection triggered by RAN. 
Configuration-activation
Based on LTE-based solution and NR QoE requirements, below IEs should be added for NR QoE measurement activation
	Information
	Description
	Interface Impacts

	QMC reference List
	To support the several QoE measurement collections for diverse services of a single UE simultaneously.
	Ng, Xn

	S-NSSAI(s)
	To support collection of QoE information per logical network.
	Ng, Xn

	Reporting configuration
(report interval/ event)
	To support various service optimization purposes of diverse service. 
To support temporarily stop and restart QoE collection job for RAN overload reason.
	Xn



Configuration-deactivation
Based on LTE-based solution and NR QoE requirements, below IEs should be added for NR QoE measurement deactivation
	Information
	Description
	Interface Impacts

	QMC reference
	To support stopping QoE measurement job per service type.
	Ng



Reporting 
For real-time optimization, it is necessary for RAN to configure and read QoE reports, if in split architecture, the QoE report can be transmitted to DU or CU-UP on F1 or E1 for real-time parameter optimization.
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