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Introduction
In RAN#91meeting, the WID about NR QoE management and optimizations for diverse services [1] was approved. The objects of this WID is captured as 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]
· 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]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.
This contribution will discuss the support for per-slice QoE measurement and provide the solutions.
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Discussion
In study phase of NR QoE supporting, the supporting for per-slice QoE measurement was discussed. The scenarios were identified as below in 38.890 [2]. 

Below are scenarios (included, but not limited) identified for per slice QoE measurement collection for further analysis in normative phase:
Table 6.9.1-1: Per-slice QoE measurement scenarios

	Scenario 1
	Different service types uses different slices
	service type 1 –slice 1
service type 2 –slice 2

	Scenario 2
	Different service types uses the same slice
	service type 1 –slice 1
service type 2 –slice 1

	Scenario 3
	The same service type using different slice
	service type 1 –slice 1
service type 1 –slice 2


Observation 1: The same service type may use different or same slice.

Observation 2: The different service type may use different or same slice.

As we know, one PDU session is associated one slice. One PDU session includes one or more QoS flow. One QoS flow may carry multiple kinds of application service.
If the QoE configured for some service type, the QMC is initiated when the application in the service type starts. From the mapping of the slice and QoS flow, the UE have the knowledge about which slice the application service belongs to. But which layer has this information is one question. The AS layer, NAS layer or application layer may not have the complete information which is about the relationship between the application services and slices. 
During the SI phase, there are three solutions for per slice QoE measurement studied. We may summarize them as below.

Sol1: OAM/CN transmits the configuration with Slice information. RAN maps the slice to PDU session ID and send configuration with PDU session list. UE sends the QoE report with PDU session ID to RAN and then RAN remaps the slice to QoE report.
Sol2: OAM/CN transmits the configuration with Slice information. RAN sends the configuration with slice information and qualified PDU session ID. UE sends report with slice information to RAN

Sol3: OAM/CN transmits the configuration container and out-container Slice information. RAN sends the configuration with slice information and qualified PDU session ID. UE sends report container with out-container slice information to RAN
In these solutions, several focus points were discussed and result in different solutions. 
· How to carry the slice information in configuration.

· Who is responsible for the slice map to service type

· How to carry the slice information in report

Regarding to the slice information carried in the QoE configuration, the slice information is carried in container or out container is different among these solutions. In Sol3, the slice information is explicit carried out the configuration container which is defined by SA4. In Sol1 and Sol2, it is not clear statement. Let’s assume that is may be in or out container. If the slice information is out container, we need inform SA5 to add the slice information when the QMC configuration is activated. If the slice information is in the container, the SA4 should be informed and add it in the QoE configuration. Consider the QoE configuration container is transparent to CN and RAN, if the slice information is in the container, the CN and RAN should decode the configuration for the slice checking. Also the application service may not have the knowledge about the slice. So the slice information carried out the container and handled by SA5 OAM is the better choice.

Proposal 1: The slice information is out the QoE configuration container 

Regarding to the mapping about slice information, the Sol2 and Sol3 use the same solution. RAN sends the slice information and qualified PDU session ID to UE. In the Sol1, RAN performs the checking and just sends qualified PDU session ID to UE and remap to slice after getting the report.

When the PDU session establishment, the PDU session associated slice information is aware in the UE.  So the RAN can only sends the slice information to UE. UE perform the checking
Proposal 2: RAN sends to UE the qualified slice information along with the QoE configuration container.

But in the application layer of the UE, the slice and PDU session is not aware. So the QoE report cannot be associated to PDU or slice in the application layer. So then neither application layer and AS layer can perform the slice and report associated. The UE NAS layer should inform the application layer the slice information when the application in the service type starts. Then the application layer may perform the QoE report associating with slice  

Observation 3: Neither application layer and AS layer can perform the slice and report associated without enhancement.
Proposal 3: UE NAS layer should inform the application layer the slice information when the application in the service type starts 
Proposal 4: the application layer performs the QoE report associating with slice information. 
If the application layer performs the associating, the slice information may put in or out the report container because slice information for the QoE report may be not useful for RAN. 
Proposal 5: slice information may be in or out the report container if the application layer performs the QoE report associating with slice information. 
Based on the above proposals, one example procedure listed as below:
1.
The OAM/CN transmit the QoE measurement configuration to the NG-RAN node, including slice scope information, outside the QoE configuration container.

2.
The NG-RAN node checks the slice scope against the ongoing PDU sessions, remove slice which no PDU session associated. And RAN sends QoE measurement configuration to a UE with the new slice scope information.   

3.
The UE receives the QoE measurement configuration and performs QoE measurements. 

4.
The UE sends the QoE report with slice ID to the NG-RAN node 
5.
The NG-RAN node forwards the QoE report with slice ID to the MCE.
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Conclusion

In the present contribution we make the following observations and proposal:
Observation 1: The same service type may use different or same slice.

Observation 2: The different service type may use different or same slice.

Proposal 1: The slice information is out the QoE configuration container 

Proposal 2: RAN sends the qualified slice information along with the QoE configuration container.

Observation 3: Neither application layer and AS layer can perform the slice and report associated without enhancement. .
Proposal 3: UE NAS layer should inform the application layer the slice information when the application in the service type starts 
Proposal 4: the application layer performs the QoE report associating with slice information. 
Proposal 5: slice information may be in or out the report container if the application layer performs the QoE report associating with slice information. 
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