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1 Introduction
Scenarios and potential mechanisms of per slice QoE measurement were discussed at last RAN3 meeting and the agreements are as follows. This document is proposed for further discussion on scenarios and mechanisms for per slice QoE measurement.
- NR QoE should support per slice QoE measurement.
- RAN3 to study the feasibility and priority of typical scenarios of per slice QoE measurement.
- The Slice Scope should be included in the QoE configuration.
- RAN3 to study the mechanism to support mapping of QoE report and slice identification.
- The slice identification should be included in the QoE report.

To be continued:
- The feasibility and priority of typical scenarios of per slice QoE measurement.
- How and where to include the Slice Scope in the QoE configuration.
- The mechanism to support mapping of QoE report and slice identification. 
- How and where to include the slice identification in the QoE report.
2 Discussion
[bookmark: _Toc36551751][bookmark: _Toc29391014][bookmark: _Toc20953836]2.1 Scenarios
The Scenarios of per slice QoE measurement were discussed at last RAN3 meeting [1] and the typical scenarios are shown in table 1.
Table 1 typical scenarios of per slice QoE measurement
	Scenario 1
	APP 1 –service type 1 –slice 1
APP 2 –service type 2 –slice 2
	Scenario 5
	APP 1
	–service type 1 –slice 1
–service type 2 –slice 2

	Scenario 2
	APP 1 –service type 1 –slice 1
APP 2 –service type 2 –slice 1
	Scenario 6
	APP 1
	–service type 1–slice 1
–service type 2–slice 1

	Scenario 3
	APP 1 –service type 1 –slice 1
APP 2 –service type 1 –slice 2
	Scenario 7
	APP 1
	–service type 1–slice 1
–service type 1–slice 2

	Scenario 4
	APP 1 –service type 1 –slice 1
APP 2 –service type 1 –slice 1
	Scenario 8
	APP 1
	–service type 1 –slice 1


As specified in TS 23.503[2], one APP will select one single slice according to URSP. The QoS differentiation in a PDU session is guaranteed by multi QoS flows with different QFI.
If the UE determines that there is more than one existing PDU Session which matches (e.g. the selected Route Selection Descriptor only specifies the Network Slice Selection, while there are multiple existing PDU Sessions matching the Network Slice Selection with different DNNs), it is up to UE implementation to select one of them to use.
If none of the existing PDU Sessions matches, the UE tries to establish a new PDU Session using the values specified by the selected Route Selection Descriptor.
Observation 1: one APP will select one single slice according to NSSP in URSP.
Therefore, the scenario 5 and 7 can be low priority to be considered as they are not practical scenarios. 
Proposal 1: the scenario 5 and 7 can be low priority as they are not practical scenarios.
2.2 mechanism
As specified in TS 23.502[3], the key procedure of PDU Session Establishment is shown in Figure 1.


Figure 1 UE-requested PDU Session Establishment

The PDU SESSION RESOURCE SETUP REQUEST Message is shown in Table 2[4] and the PDU SESSION ESTABLISHMENT ACCEPT Message is shown in Table 3 [5]. 
As shown in the tables, both UE and NG-RAN node can associate PDU session ID to S-NSSAI. However, note that the PDU SESSION ESTABLISHMENT ACCEPT Message is a NAS message, so only NAS can make it for UE. Based on specific implementation (including information exchange between AS and NAS), UE may perform the mapping of QoE measurement and slice identification.

Table 2: PDU SESSION RESOURCE SETUP REQUEST Message
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Request Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session NAS-PDU
	O
	
	NAS-PDU
9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>PDU Session Resource Setup Request Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore



Table 3: PDU SESSION ESTABLISHMENT ACCEPT Message
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
9.2
	M
	V
	1

	
	PDU session ID
	PDU session identity
9.4
	M
	V
	1

	
	PTI
	Procedure transaction identity
9.6
	M
	V
	1

	
	PDU SESSION ESTABLISHMENT ACCEPT message identity
	Message type
9.7
	M
	V
	1

	
	Selected PDU session type
	PDU session type
9.11.4.11
	M
	V
	1/2

	
	Selected SSC mode
	SSC mode
9.11.4.16
	M
	V
	1/2

	
	Authorized QoS rules
	QoS rules
9.11.4.13
	M
	LV-E
	6-65538

	
	Session AMBR
	Session-AMBR
9.11.4.14
	M
	LV
	7

	59
	5GSM cause
	5GSM cause
9.11.4.2
	O
	TV
	2

	29
	PDU address
	PDU address
9.11.4.10
	O
	TLV
	7-31

	56
	RQ timer value
	GPRS timer
9.11.2.3
	O
	TV
	2

	22
	S-NSSAI
	[bookmark: _GoBack]S-NSSAI
9.11.2.8
	O
	TLV
	3-10

	8-
	Always-on PDU session indication
	Always-on PDU session indication
9.11.4.3
	O
	TV
	1

	75
	Mapped EPS bearer contexts
	Mapped EPS bearer contexts
9.11.4.8
	O
	TLV-E
	7-65538

	78
	EAP message
	EAP message
9.11.2.2
	O
	TLV-E
	7-1503

	79
	Authorized QoS flow descriptions
	QoS flow descriptions
9.11.4.12
	O
	TLV-E
	6-65538



Observation 2: both UE and NG-RAN node can associate PDU session ID with S-NSSAI.
The mechanism to map the QoE report and the slice identification was discussed at last RAN3 meeting[1] and the alternatives are as follows.
The feasibility of following alternatives is FFS and additional alternatives should not be precluded.
-  Solution 1: Mapping performed by NG-RAN node
-  Solution 2: Mapping performed by UE

Mapping performed by NG-RAN node
1.	OAM/CN transmit the QoE measurement configuration to NG-RAN node, including Slice Scope.
2.	NG-RAN node can map the Slice Scope to the ongoing PDU session list and send the QoE measurement configuration with the PDU session list to UE.
3.	UE receives the QoE measurement configuration and sends it to the corresponding application layer according to the PDU session list. 
4.	UE sends the QoE report with PDU session ID to NG-RAN node.
5.	NG-RAN node can remap the PDU session ID back to slice ID and attach it in the QoE report. 
6.	NG-RAN node forwards the QoE report with slice ID to the MCE.

Mapping performed by UE
1.	OAM/CN transmits the QoE measurement configuration to NG-RAN node, including Slice Scope.
2.	NG-RAN node checks the Slice Scope with all of the ongoing PDU sessions, and sends QoE measurement configuration to UE with qualified PDU session, including Slice Scope.
3.	UE receives the QoE measurement configuration and sends it to the corresponding application layer according to the Slice Scope. 
4.	UE sends the QoE report with slice ID to NG-RAN node.
5.	NG-RAN node forwards the QoE report with slice ID to the MCE.
According to the above analysis, both of the solutions can work and the key differences between them include:
- Which node to perform the mapping of QoE measurement and slice identification.
- Whether the Slice Scope should be included in the configuration from NG-RAN node to UE AS.
- Where to place Slice Identification in report.



Figure 2-a per slice QoE measurement procedure with mapping performed by NG-RAN node
The procedure with mapping performed by UE is shown in Figure 2-a.
To avoid introducing extra information exchange in UE AS and NAS, the Slice Scope is unnecessary to include in the configuration from NG-RAN node to UE AS and the PDU session ID is included instead.
Considering that there is no application layer in the NG-RAN node, from a protocol integrity perspective, NG-RAN node is not permitted to add the Slice identification in QoE Report container. Therefore, Slice identification shall be placed outside the QoE Report container.
Proposal 2: for the solution with mapping performed by NG-RAN node, (a) Slice Scope is unnecessary to include in the configuration from NG-RAN node to UE AS and the PDU session ID is included instead, (b) Slice Identification shall be placed outside the QoE Report container.





Figure 2-b per slice QoE measurement procedure with mapping performed by UE

The procedure with mapping performed by UE is shown in Figure 2-b.
As UE AS needs to send the configuration to corresponding application layer according, the Slice Scope should be placed outside the QMC Config container for UE AS to do the correlation.
In the QMC activation and reporting in LTE solution, the QoE reference IE is used to specify the network request session and is included in QoE Report container. Similarly, Slice Identification is used to specify the network request slice and should be included in QoE Report container as well.
Proposal 3: for the solution with mapping performed by UE, (a) Slice Scope included in QoE measurement configuration should be placed outside the QMC Config container, (b) Slice Identification should be included in QoE Report container to specify the network request slice.

As it’s still during SI stage, additional alternatives should not be precluded.
Proposal 4: both of the alternative solutions can work and can be converged at WI stage, meanwhile, additional alternatives should not be precluded. 
Proposal 5: capture the TP for TR 38.890[6] on per slice QoE measurement in attached Annex.

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

Observation 1: one APP will select one single slice according to NSSP in URSP.
Proposal 1: the scenario 5 and 7 can be low priority as they are not practical scenarios.
Proposal 2: for the solution with mapping performed by NG-RAN node, (a) Slice Scope is unnecessary to include in the configuration from NG-RAN node to UE AS and the PDU session ID is included instead, (b) Slice Identification shall be placed outside the QoE Report container.
Proposal 3: for the solution with mapping performed by UE, (a) Slice Scope included in QoE measurement configuration should be placed outside the QMC Config container, (b) Slice Identification should be included in QoE Report container to specify the network request slice.
Proposal 4: both of the alternative solutions can work and can be converged at WI stage, meanwhile, additional alternatives should not be precluded. 
Proposal 5: capture the TP for TR 38.890[6] on per slice QoE measurement in attached Annex.
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5. Annex- TPs to be captured in TR
[bookmark: _Toc56437932]6.9.2 	Solution
6.9.2.1 	Configuration
The Slice Scope information should be included in the QoE configuration from CN/OAM to NG-RAN node. 
Editor’s NOTE: The Slice Scope in the QoE configuration is FFS in WI stage.
6.9.2.2 	Mapping
Editor’s NOTE: The mechanism to support mapping of QoE report and slice identification may converge in WI stage is FFS.
The procedure of mapping QoE report and slice performed by NG-RAN node is as follows:
1.	OAM/CN transmit the QoE measurement configuration to NG-RAN node, including Slice Scope.
2.	NG-RAN node can map the Slice Scope to the ongoing PDU session list and send the QoE measurement configuration with the PDU session list to UE.
3.	UE receives the QoE measurement configuration and sends it to the corresponding application layer according to the PDU session list. 
4.	UE sends the QoE report with PDU session ID to NG-RAN node.
5.	NG-RAN node can remap the PDU session ID back to slice ID and attach it in the QoE report. 
6.	NG-RAN node forwards the QoE report with slice ID to the MCE.

The procedure of mapping QoE report and slice performed by UE is as follows:
1.	OAM/CN transmits the QoE measurement configuration to NG-RAN node, including Slice Scope.
2.	NG-RAN node checks the Slice Scope with all of the ongoing PDU sessions, and sends QoE measurement configuration to UE with qualified PDU sessions, including Slice Scope.
3.	UE receives the QoE measurement configuration and sends it to the corresponding application layer according to the Slice Scope. 
4.	UE sends the QoE report(s) including S-NSSAI to NG-RAN node.
5.	NG-RAN node forwards the QoE report including S-NSSAI to the MCE.

NOTE: Additional alternatives should not be precluded.

6.9.2.3 	Reporting
The slice identification should be included in the QoE report. 
Editor’s NOTE: The slice identification in the QoE report is FFS in WI stage.
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