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[bookmark: _GoBack]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 our study on the potential solutions and the additional considerations to the solutions.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 RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]
· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 

Discussion
To support 5G existing services (e.g. streaming services) and new emerging services in the future, the requirements for NR QoE management and optimizations for diverse services are studied to help analyzing the potential solutions and find the most suitable one.
2.1 Requirements
In SA5, the business level requirements for DASH and MTSI in LTE are introduced in TS 28.404, which can be used for 5G use cases in NR, the analysis is as follows:
	Business level requirements in SA5
	Suitable for NR or not

	REQ-EUSPC-CON-1: The operator shall have a capability to request collection of QoE information per end user service/end user service type for a specified area. The request may include an address of a collection centre to which the collected information shall be delivered.
	Yes

	REQ-EUSPC-CON-2: The application providing the end user service performance information should have the capability to provide this information to a collection centre.
	Yes

	REQ-EUSPC-CON-3: It should be possible to restrict the QoE information collection to a subset of the sessions in a UE using an end user service/end user service type.
	Yes 

	REQ-EUSPC-CON-4: The management system shall have a capability to request collection of end user service performance information for one specified UE. The request may include an address of a collection centre to which the collected information shall be delivered.
	Yes

	REQ-EUSPC-CON-5: The management system shall have a capability to request collection of end user service performance information for a specific service type provided by specific streaming sources. The request may include information of streaming sources for which the information shall be collected.
	diverse services should be considered

	REQ-EUSPC-CON-6: The 3GPP network shall have a capability to forward an indication to the management system that a recording session has been started.
	Not sure if needed

	REQ-EUSPC-CON-7: The operator shall have a capability to stop the collection of QoE information job
	Yes 

	REQ-EUSPC-CON-8: The operator shall have a capability to order several QoE measurement collections from each UE simultaneously.
	Yes, especially for diverse services 

	REQ-EUSPC-CON-9: The RAN shall have a capability to temporarily stop QoE measurement reporting at RAN overload.
	Yes

	REQ-EUSPC-CON-10: The RAN shall have a capability to restart temporary stopped QoE measurement reporting when RAN overload has ended.
	Yes 


Observation 1: most of the QoE measurement collection requirements for LTE are applicable to NR.
2.2 NR specific considerations
In consideration of the usage and final purposes of collecting QoE, different optimization targets and optimization process between LTE and NR are summarized below:
	Targets/process
	LTE 
	NR

	Service level target
	To guarantee streaming and voice services experience
	To guarantee various services experience (e.g. automotive, industry 4.0, AR, remote surgery etc) with more critical and serious requirements
Each services for 5G use cases brings a specific set of network performance characteristics which need to be monitored, so a configurable, flexible and scalable of QMC configuration for different service types or applications should be considered.

	Network level target
	To optimize a single network
	To optimize multiple logical network slices 
Each application for 5G services is supported by a dedicated network slices with different QoS definitions, requirements and configurations. Network monitoring requirements should expand to multiple logical networks with simultaneous performance and quality requirements.

	Optimization process
	The QoE report sends to the collection centre through RAN and the technician or network function(NWDAF) collects those QoE information to optimize the network by tuning parameters and etc,
Circle would be: UE(QoE report) -> RAN(QoE report)  -> TCE(QoE report)  ->OAM/NWDAF (optimization decision) -> CN/RAN
	For the new service in NR or in the future, many use cases (e.g. AR/VR, remote surgery) have high requirements on interactivity, which means real-time network optimization will become more important.
The possible optimization process would be: UE (QoE report)-> RAN (optimization decision)
For service with high interactivity requirements, the real time QoE optimization should be considered.



Based LTE QMC requirements and NR specific considerations above, the requirements for NR QoE are summarized 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.
Observation 2: Diverse services using different logical networks is the main difference in NR QoE management consideration, compared to LTE.
Observation 3: Some services in NR such as AR/VR have high requirement on real-time QoE optimization.
Proposal 1: A configurable, flexible and scalable of QoE measurement configuration mechanism for different service types or applications should be considered.
Proposal 2: Logical network slices should be taken into account when configuring QMC.
Proposal 3: Real-time QoE optimization should be considered.
2.3 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)



[bookmark: OLE_LINK42][bookmark: OLE_LINK43]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. (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. 
Further discussion on interface impact and solutions can be found in [2].
Observation 4: LTE-based solution is more applicable to NR QMC solution.
Proposal 4: LTE-based solution can be used as a baseline for QMC triggering, configuration and reporting in NR.
Proposal 5: Interface impact and solutions in [2] for NR QoE should be considered.
Conclusion
In this paper, we analyse the requirements and potential solutions for QMC in NR, the following are observations and proposals:
Observation 1: Most of the QMC requirements for LTE are applicable to NR.
Observation 2: Diverse services using different logical networks is the main difference in NR QoE management consideration, compared to LTE.
Observation 3: Some services in NR such as AR/VR have high requirement on real-time QoE optimization.
Proposal 1: A configurable, flexible and scalable of QoE measurement configuration mechanism for different service types or applications should be considered.
Proposal 2: Logical network slices should be taken into account when configuring QMC.
Proposal 3: Real-time QoE optimization should be considered.
Observation 4: LTE-based solution is more applicable to NR QMC solution.
Proposal 4: LTE-based solution can be used as a baseline for QMC triggering, configuration and reporting in NR.
Proposal 5: Interface impact and solutions in [2] for NR QoE should be considered.
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