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1 Introduction
It was concluded that the slice-related issues of QoE solution are to be discussed [1]. This document is proposed for discussion on the requirements and mechanisms for per slice QoE measurement.
2 Discussion
[bookmark: _Toc36551751][bookmark: _Toc29391014][bookmark: _Toc20953836]As specified in TS 36.413[2], during the tracing procedure, the configuration information for the QoE Measurement Collection of LTE is included in Application layer measurement configuration IE in TRACE START message. 
The Application layer measurement configuration IE is as follows. We could see that LTE QoE measurement is for a specific area and is defined as the CHOICE Area Scope of QMC IE, which is a list of cell/ TA/TAI/PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Container for application layer measurement configuration
	M
	
	Octet string (1..1000)
	Indicates application layer measurement configuration, see Annex L in [43].
	-
	-

	CHOICE Area Scope of QMC
	M
	
	
	
	-
	-

	>Cell based
	
	
	
	
	
	-

	>>Cell ID List for QMC
	
	1 .. <maxnoofCellIDforQMC>
	
	
	
	-

	>>>E-CGI
	M
	
	9.2.1.38
	
	-
	-

	>TA based
	
	
	
	
	
	-

	>>TA List for QMC
	
	1 .. <maxnoofTAforQMC>
	
	
	
	-

	>>>TAC
	M
	
	9.2.3.7
	The TAI is derived using the current serving PLMN.
	-
	-

	>TAI based
	
	
	
	
	-
	-

	>>TAI List for QMC
	
	1 .. <maxnoofTAforQMC>
	
	
	-
	-

	>>>TAI
	M
	
	9.2.3.16
	
	-
	-

	>PLMN area based
	
	
	
	
	
	-

	>>PLMN List for QMC
	
	1 .. <maxnoofPLMNforQMC>
	
	
	
	-

	>>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	-

	Service Type
	M
	
	ENUMERATED
(QMC for streaming service, QMC for MTSI service, ...)
	This IE indicates the service type of UE application layer measurements.
	-
	-



Observation 1: For LTE, QoE measurement is for a specific area and is specified by the Area scope, which is a list of cell/ TA/TAI/PLMN. 
As NR introduced slicing to meet the demand of vertical industries and customized service, QoE measurement of service running on particular slice is quite beneficial for operator’s evaluation and optimization of service quality.
However, the LTE based QoE solution can’t extract QoE report of service running on specific slice(s). In order to clarify the scenario, we could use the following figure to illustrate the typical slice configuration where services for different users with the same service type running on different slices.



Figure 1: services for different users with the same service type running on different slices 
To achieve better quality of experience, UE1 is subscribed with high-priority slice, whose subscribed NSSAI includes S-NSSAI-1. In contrast, UE2 is a common subscriber and the subscribed NSSAI is the default one, which includes S-NSSAI-2. 
After registration, UE1 is allowed to setup PDU session correlated to S-NSSAI-1. During the PDU Session Setup procedure, the 5GC requests the NG-RAN to allocate resources relative to the relevant PDU sessions. As the QoS flows map to S-NSSAI-1 has higher priority specified in its QoS profile, for the same service type, QoE of UE1 should be better than that of UE2.
From operators’ point of view, it’s quite essential to confirm that the Service Level Agreement (SLA) is fulfilled and to statistics the QoE of services for different users with the same service type running on different slices to show the significantly superiority of customized slice.
However, as described in observation 1, LTE based QoE solution is configured and measured per cell/ TA/TAI/PLMN, the Measurement Collector Entity (MCE) can’t extract QoE report of service running on specific slice(s).

Observation 2: LTE based QoE solution can’t extract QoE report of service running on specific slice(s). 

Proposal 1: NR QoE should support per slice QoE measurement to collect the QoE status of specific slice(s).

As specified in TS 38.300[3], the key principles apply for supporting of Network Slicing in NG-RAN includes:
Granularity of slice awareness
-	Slice awareness in NG-RAN is introduced at PDU session level, by indicating the S-NSSAI corresponding to the PDU Session, in all signalling containing PDU session resource information.
During the PDU session setup procedures, a PDU session is associated to an S-NSSAI, which identifies a network slice. If the S-NSSAI is included in QoE measurement configuration to specify the target slice, there are three alternatives to carry the slice identification in the QoE measurement report:
· Alternative 1: RAN just transmit the QoE measurement configuration to the UEs who have setup the PDU session corresponding to the target slice(s);
· Alternative 2: RAN can attach the slice identification in the QoE measurement configuration and UE feedback the QoE measurement report with the slice identification correspondingly;
· Alternative 3: RAN can request the UE to attach DRB ID in QoE measurement report. Upon receipt the report, RAN will map the DRB ID to slice identification and attach it in the report to MCE.
[bookmark: _GoBack]The feasibility of above and other potential alternatives needs to be further analyzed based on mobility and other requirements.

Proposal 2: Identification of slice (i.e. S-NSSAI) should be included in QoE measurement configuration to support mechanism for per slice QoE measurement.


3 Conclusion
In this paper, we discuss the requirements and mechanisms for per slice QoE measurement, the following are observations and proposals:

Observation 1: For LTE, QoE measurement is for a specific area and is specified by the Area scope, which is a list of cells/ TA/TAI/PLMN. 
Observation 2: LTE based QoE solution can’t extract QoE report of service running on specific slice(s). 

Proposal 1: NR QoE should support per slice QoE measurement to collect the QoE status of specific slice(s).
Proposal 2: Identification of slice (i.e. S-NSSAI) should be included in QoE measurement configuration to support mechanism for per slice QoE measurement.
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5. Annex- TPs to be captured in TR
6.X per slice QoE measurement 
In order to collect and statistics the QoE status of specific slice(s), identification of slice (i.e. S-NSSAI) should be included in QoE measurement configuration to support mechanism for per slice QoE measurement. There are three alternatives to carry the slice identification in the QoE measurement report:
· Alternative 1: RAN just transmit the QoE measurement configuration to the UEs who have setup the PDU session corresponding to the target slice(s);
· Alternative 2: RAN can attach the slice identification in the QoE measurement configuration and UE feedback the QoE measurement report with the slice identification correspondingly;
· Alternative 3: RAN can request the UE to attach DRB ID in QoE measurement report. Upon receipt the report, RAN will map the DRB ID to slice identification and attach it in the report to MCE.
The feasibility of above alternatives and other potential alternatives is FFS.
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