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1. Introduction
In the last meeting, RAN3 has discussed the QoE measurement per slice and has the following agreements and open issues.
- 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.
In this contribution, we discuss the open issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Scenarios
According to the TR 38.890, there is one example for the different slices of the same type. In our understanding, the requirements for this example is to collect the QoE measurement of one specific slice of the same service type from different UEs. We call it as scenario 0 in the following discussion.
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[bookmark: _Hlk49434829]Figure 6.9.1-1: An example of the same service type served by different slices
Figure 6.9.1-1 is an example of the same service type served by different slices. As shown in the figure, UE1 is served by Slice #1 and UE 2 is served by Slice #2. If the Service Level Agreement (SLA) of Slice #1 and Slice #2 are different, QoE of UE1 and UE2 should be different for the same service type.



Observation 1: The Scenarios should include the case that the same service type in different UEs is mapped to different slices(i.e. scenario 0)
In the email discussion [1] of the last meeting, RAN3 discussed the following typical scenarios of per slice QoE measurement. In our understanding, the typical scenarios in Table 1 is about the slices in the same UE.
Table 1
	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



Each network slice is uniquely identified by an S-NSSAI. An S-NSSAI is a combination of:
-	mandatory SST (Slice/Service Type) field, which identifies the slice type and consists of 8 bits (with range is 0-255);
-	optional SD (Slice Differentiator) field, which differentiates among Slices with same SST field and consist of 24 bits.
In R15&R16, each PDU session has an S-NSSAI, different PDU session may have the same S-NSSAI.
In our understanding, different APPs may have the same or different service types and different service types may have different or same S-NSSAIs. Therefore, we think the scenario 1&2&3&4 can be considered with higher priority.
According to the description in TS 23.503, the UE will only select one PDU session for one APP. Therefore, we think the UE will only select one S-NSSAI for one APP and the scenario 5&7 can be considered with lower priority.
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For every newly detected application the UE evaluates the URSP rules in the order of Rule Precedence and determines if the application is matching the Traffic descriptor of any URSP rule.
When a URSP rule is determined to be applicable for a given application (see clause 6.6.2.1), the UE shall select a Route Selection Descriptor within this URSP rule in the order of the Route Selection Descriptor Precedence.
When a valid Route Selection Descriptor is found, the UE determines if there is an existing PDU Session that matches all components in the selected Route Selection Descriptor. The UE compares the components of the selected Route Selection Descriptor with the existing PDU Session(s) as follows:
-	For a component which only contains one value (e.g. SSC mode), the value of the PDU Session has to be identical to the value specified in the Route Selection Descriptor.
-	For a component which contains a list of values (e.g. Network Slice Selection), the value of the PDU Session has to be identical to one of the values specified in the Route Selection Descriptor.
-	When some component(s) is not present in the Route Selection Descriptor, a PDU Session is considered matching only if it was established without including the missing component(s) in the PDU Session Establishment Request.
-	When the Route Selection Descriptor includes a Time Window or a Location Criteria, the PDU Session is considered matching only if the PDU Session is associated with an RSD that has the same Time Window or a Location Criteria Validity Conditions.
When a matching PDU Session exists the UE associates the application to the existing PDU Session, i.e. route the traffic of the detected application on this PDU Session.
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.
NOTE 1:	When more than one PDU Sessions of SSC mode 3 to the same DNN and S-NSSAI exist due to PDU Session anchor change procedure as described in clause 4.3.5.2 of TS 23.502 [3], the UE can take the PDU Session Address Lifetime value into account when selecting the PDU Session.



Observation 2: According to TS 23.503, the UE only selects one S-NSSAI for one APP
In the last meetings, RAN3 has agreed to support the QoE measurement for the streaming video, MTSI, VR, MBMS services. We are not sure whether one APP supports more than two service types. Therefore we think the scenario 6 can be considered with lower priority. 
Proposal 1: The scenario that the same service type in different UEs is mapped to different slices can be considered with higher priority.
Proposal 2: The scenarios 1&2&3&4&8 for one UE can be considered with higher priority.
2.2 Solution
In our understanding, the QoE measurement per slice has two requirements for the RAN:
Requirement 1: whether to configure the QoE measurement for the UE
Requirement 2: how to know the slice ID of the QoE reporting.
 In the followings, we will provide the analysis case by case. 
For the scenario 0&2&4&6&8, there is only one slice in the UE. For the scenario 1&5, there is only one slice per service type in the UE. For the requirement 1, in our understanding, the RAN can satisfy it based on the slices that the UE will setup. For example, the RAN can know the slices of the services according to the PDU session resource setup request from the CN. If the slices of the UE are within the slice scope included in the QoE configuration, the RAN configures the QoE measurement to the UE. Otherwise the RAN does not configure the QoE measurement to the UE. For the requirement 2, after the networks receives the QoE measurement reporting, the RAN can know the slice ID of these QoE reporting in these scenarios because there is only one slice in the UE or there is only one slice per service type.
Proposal 3: For scenario 0&1&2&4&5&6&8, 
· RAN decides whether to configure the QoE measurement for the UE based on the slices of the UE to be setup and the slice scope and service type in the QoE configuration.
· RAN knows the slice ID of the QoE reporting based on the service types 
For scenarios 3&7, there are two slices for the same service type. The requirement for these scenarios is to collect the QoE measurement for one specific slice. Like the same analyses in scenario 0&1&2&4&5&6&8, for the requirement 1, the RAN can satisfy it based on the slices of the UE to be setup and the slice scope and service type in the QoE configuration. For the requirement 2, when the RAN receives the QoE reporting from the UE, the RAN does not know the slice ID of the QoE reporting. In the last meeting, there are two solutions to support the mapping of QoE report and slice id.
Solution 1: Mapping performed by RAN
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.

Solution 2: 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. 

In solution 1&2, the application layer in the UE need to know the PDU session ID or slice ID for each application. But according to the SA2, the UE maps the applications to the S-NSSAI according to the NSSP within the URSP rules or within the UE Local Configuration. Therefore we think only the NAS can know the mapping between applications and the S-NSSAIs. In our understanding, the QoE measurement is performed in the application layers. Therefore the application layers cannot know the PDU session ID or slice ID. Both of these two solutions cannot work. 
In order to support the scenario 3&7, the application layer need to know the mapping between the applications and the S-NSSAIs. It breaks the current principles and also increase the complexity of the UE. Therefore we suggest not to consider the solution for the scenario 3&7 in this stage.
Observation 3: Only the NAS knows the mapping between applications and the S-NSSAIs.
Proposal 4: It is proposed not to consider the solution for the scenario 3&7 in this stage. 
According to the above discussion, we think the NG-RAN configures the QoE measurement for the UE only when the services of one service type have the same slice ID and the slice ID is included in the slice scope. The NG-RAN does not need to send the slice ID or PDU session ID to the UE. When the NG-RAN receives the QoE report from the UE, the NG-RAN deduces the slice ID based on the services type and sends the QoE report and slice ID to the final destination configured (e.g. TCE/MCE)
Proposal 5: The NG-RAN configures the QoE measurement for the UE only when the services of one service type have the same slice ID and the slice ID is included in the slice scope. When the NG-RAN receives the QoE report from the UE, the NG-RAN deduces the slice ID based on the services type and sends the QoE report and slice ID to the final destination configured.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation 1: The Scenarios should include the case that the same service type in different UEs is mapped to different slices (i.e. scenario 0)
Observation 2: According to TS 23.503, the UE only selects one S-NSSAI for one APP
Proposal 1: The scenario that the same service type in different UEs is mapped to different slices can be considered with higher priority.
Proposal 2: The scenarios 1&2&3&4&8 for one UE can also be considered with higher priority.
Proposal 3: For scenario 0&1&2&4&5&6&8: 
· RAN decides whether to configure the QoE measurement for the UE based on the slices of the UE to be setup and the slice scope and service type in the QoE configuration.
· RAN knows the slice ID of the QoE reporting based on the service types 
Proposal 4: It is proposed not to consider the solution for the scenario 3&7 in this stage. 
Proposal 5: The NG-RAN configures the QoE measurement for the UE only when the services of one service type have the same slice ID and the slice ID is included in the slice scope. When the NG-RAN receives the QoE report from the UE, the NG-RAN deduces the slice ID based on the services type and sends the QoE report and slice ID to the final destination configured.
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[bookmark: _Toc56437930]6.9 	Per slice QoE measurement 
[bookmark: _Toc56437931]6.9.1 	Scenario and requirements
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Figure 6.9.1-1: An example of the same service type served by different slices
Figure 6.9.1-1 is an example of the same service type served by different slices. As shown in the figure, UE1 is served by Slice #1 and UE 2 is served by Slice #2. If the Service Level Agreement (SLA) of Slice #1 and Slice #2 are different, QoE of UE1 and UE2 should be different for the same service type.
Collecting QoE per slice is beneficial for both management system (e.g. OAM) and network functions (e.g. UDM, NWDAF, etc.). The requirements of per slice QoE measurement in 5G includes:
-	slice SLA maintenance and enforcement in OAM.
-	slice experience analysis and prediction in NWDAF.
-	better slice selection decision in NSSF.
[bookmark: _Toc56437932]6.9.2 	Solution
6.9.2.1 	Configuration
The Slice Scope information should be included in the QoE configuration from the CN/OAM. 
Editor’s NOTE: The Slice Scope in the QoE configuration is FFS.
6.9.2.2 	Mapping
Editor’s NOTE: The mechanism to support mapping of QoE report and slice identification is FFS.
The NG-RAN configures the QoE measurement for the UE only when the services of one service type have the same slice ID and the slice ID is included in the slice scope. The NG-RAN does not send the slice ID or PDU session ID to the UE. 
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.
When the NG-RAN receives the QoE report from the UE, the NG-RAN deduces the slice ID based on the services type and sends the QoE report and slice ID to the final destination configured (e.g. TCE/MCE).
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