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Introduction
This paper discusses QoE Support for Network Slicing, based on the agreements from RAN3#110-e:
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.
A pCR for TR 38.890 is given in the Annex.
QoE Support for Network Slicing
At the RAN3#110-e meeting, a text proposal [1] for TR 38.890 on slicing aspects for QoE been agreed. We would like to propose changes to the present text and address some open points.
The explanatory text for the example reported in 6.9.1 says: 
“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.”
The issue with the above text is that the use of “should” represents a strong recommendation. Namely, it is implied that UE1 and UE2 in the example will have different QoE for the same service type. This may not necessarily be the case (e.g. it depends if there are different packet treatments between the two slices), so we prefer to use “may” instead of “should”.
Observation 1: Even if the Service Level Agreement (SLA) of Slice #1 and Slice #2 serving UE1 and UE2 are different, the QoE of UE1 and UE2 for the same service type does not necessarily have to be different.
As a further general consideration, the provided example illustrates a special case, in which a 1:1 mapping between one slice and one service has been chosen. However, in general, one slice (i.e. one S-NSSAI) can be used for multiple services (i.e. multiple PDU sessions with their respective QoS parameters).
Proposal 1: Reformulate the example in 6.9.1 of TR 38.890, replacing “should” with “may”, and add a note to clarify that multiple services (PDU sessions) can be mapped to the same network slice (S-NSSAI).
Additional aspects relate to requirements reported in [1] (clause 6.9.1): 
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.
The above requirements are out of scope of RAN3, as RAN3 cannot put requirements on neither the OAM, nor the NWDAF, nor the NSSF. Accordingly, we propose to remove the corresponding text from the TR.
Observation 2: The requirements of per slice QoE measurement in 5G are out of scope of RAN3, as RAN3 cannot put requirements on neither the OAM, nor the NWDAF, nor the NSSF.
Proposal 2: Remove the requirements of slice QoE measurements in 5G reported in TR 38.890, clause 6.9.1.
At RAN3#110-e, the following have been agreed with respect to per slice support in NR QoE management:
- 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.
The following aspects are 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.
The considered scenarios for per-slice QoE measurement as introduced in [2] are listed below: 
	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


Our interpretation of the scenarios in the table above is the following: 
1) A UE runs one or two APPs (APP1, APP2); 
2) An APP represents a service, which, from QoE point of view, is mapped to a certain service type; 
3) RAN realizes the PDU sessions for sending/receiving service (APP) data; 
4) A PDU session is associated to a certain slice (S-NSSAI) via PDU Session Setup/Modification procedures. 
A PDU session is always mapped to one and only one slice (S-NSSAI), see e.g. TS 38.413. Also, multiple PDU sessions can be mapped to the same slice – this means that different services (APPs) can be mapped to one slice.
Observation 3: A PDU session is always mapped to one and only one slice (S-NSSAI), and multiple PDU sessions can be mapped to the same slice.
From RAN point of view, we think that all the scenarios listed above are possible:
· Scenario 1: two PDU sessions are set up for a UE to realize two services. The PDU sessions are associated to different S-NSSAIs. The RAN receives two different QoE configurations for the two services, corresponding to different service types. 
· Scenario 2: two PDU sessions are set up for a UE to realize two services. The PDU sessions are associated to a common S-NSSAI.  The RAN receives two different QoE configurations for the two services, corresponding to different service types. 
· Scenario 3: two PDU sessions are set up for a UE to realize two services. The PDU sessions are associated to different S-NSSAIs. The RAN receives the same QoE configuration for the two services, corresponding to a common service type. 
· Scenario 4: two PDU sessions are set up for a UE to realize two services. The PDU sessions are associated to a common S-NSSAI. The RAN receives the same QoE configuration for the two services, corresponding to a common service type.
· Scenario 5: one PDU session is set up for a UE to realize one service. Two mutually exclusive sub-cases are possible. Either the PDU session realizes a service of type “service type 1” and is associated to a first slice (e.g. S-NSSAI-1), or the PDU session realizes a service of type “service type 2” and is associated to a second slice (e.g. S-NSSAI-2). The conditions determining which sub-case is used may be transparent to RAN or not. The RAN receives one QoE configuration for “service type 1” or for “service type 2”. 
· Scenario 6: one PDU session is set up for a UE to realize one service. Two mutually exclusive sub-cases are possible. Either the PDU session realizes a service of type “service type 1” and is associated to a slice (e.g. S-NSSAI-1), or the PDU session realizes a service of type “service type 2” and is associated to the same slice as in the other sub-case. The conditions determining which sub-case is used may be transparent to RAN or not. The RAN receives one QoE configuration for “service type 1” or for “service type 2”. 
· Scenario 7: one PDU session is set up for a UE to realize one service. Two mutually exclusive sub-cases are possible. Either the PDU session realizes a service of type “service type 1” and is associated to a first slice (e.g. S-NSSAI-1), or the PDU session realizes a service of type “service type 1” and is associated to a second slice (e.g. S-NSSAI-2). The conditions determining which sub-case is used may be transparent to RAN or not. The RAN receives one QoE configuration for “service type 1”. 
· Scenario 8: one PDU session is set up for a UE. The PDU session is associated to a slice (e.g. S-NSSAI-1). The RAN receives one QoE configuration for “service type 1”. 
Based on the presented analysis, we think that, from RAN point of view, all the scenarios listed above are possible. At the same time, considering the larger number of service types already agreed for QoE management in NR, the scenarios in the table above represents only a subset of the possible combinations available in NR, compared to LTE. 
Therefore, we prefer to define common mechanisms to enable per slice QoE measurement in general. We propose the following:
· RAN support for per-slice QoE measurement is optional;
· RAN can support a filtering condition indicating a slice identity to be sent to a UE together with QoE measurement configuration;
· RAN can support receiving from a UE a QoE report together with a slice identity;
· RAN can use the slice identity to map per-slice QoE reports to the corresponding per-slice QoE configuration.
Proposal 3: RAN support for per-slice QoE measurement is optional and can be realized as follows:
(1) RAN may receive a filtering condition, indicating a slice identity to be sent to a UE together with QoE measurement configuration;
(2) RAN may receive from a UE a slice identity together with the QoE reports;
(3) Per-slice QoE reports may be mapped to the corresponding per-slice QoE configuration by means of slice identity.
Based on the above, it is also necessary to send an LS to RAN2 to agree on how to indicate the slicing identity over RRC signalling.
Proposal 4: RAN3 to send an LS to RAN2 to agree on how to indicate the slicing identity over RRC signalling.
The above proposals are captured in the pCR for TR 38.890, presented in the Annex.
Proposal 5: RAN3 to agree the pCR for TR 38.890, presented in the Annex.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In previous sections we observe the following:
Observation 1: Even if the Service Level Agreement (SLA) of Slice #1 and Slice #2 serving UE1 and UE2 are different, the QoE of UE1 and UE2 for the same service type does not necessarily have to be different.
Observation 2: The requirements of per slice QoE measurement in 5G are out of scope of RAN3, as RAN3 cannot put requirements on neither the OAM, nor the NWDAF, nor the NSSF.
Observation 3: A PDU session is always mapped to one and only one slice (S-NSSAI), and multiple PDU sessions can be mapped to the same slice.
Based on the observations, the following is proposed:
Proposal 1: Reformulate the example in 6.9.1 of TR 38.890, replacing “should” with “may”, and add a note to clarify that multiple services (PDU sessions) can be mapped to the same network slice (S-NSSAI).
Proposal 2: Remove the requirements of slice QoE measurements in 5G reported in TR 38.890, clause 6.9.1.
Proposal 3: RAN support for per-slice QoE measurement is optional and can be realized as follows:
(1) RAN may receive a filtering condition, indicating a slice identity to be sent to a UE together with QoE measurement configuration;
(2) RAN may receive from a UE a slice identity together with the QoE reports;
(3) Per-slice QoE reports may be mapped to the corresponding per-slice QoE configuration by means of slice identity.
Proposal 4: RAN3 to send an LS to RAN2 to agree on how to indicate the slicing identity over RRC signalling.
Proposal 5: RAN3 to agree the pCR for TR 38.890, presented in the Annex.
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Annex: pCR to TR 38.890
-------------------------------------------Change 1-------------------------------------------

[bookmark: _Toc56437930]6.9 	Per slice QoE measurement 
[bookmark: _Toc56437931]6.9.1 	Scenario and requirements
[image: ]
[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 may 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. 
NG-RAN can support per-slice QoE measurement configuration. 
To support per-slice QoE measurement configuration, NG-RAN signals to a UE a slice identity together with a QoE configuration.

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.
[bookmark: _GoBack]The NG-RAN can map a QoE report to the slice which the QoE report refers to, by means of the slice identity that NG-RAN receives together with the QoE report. 
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.
NG-RAN can support per-slice QoE reporting. 
If NG-RAN supports per-slice QoE reporting, NG-RAN can receive from a UE a slice identity together with a QoE report.

-------------------------------------------End of changes-------------------------------------------
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