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1	Introduction
Last several RAN3 meetings have discussed per-slice QoE measurement, and the following agreements and FFSes were achieved,
Include slice info as explicit IE in the configuration message over NG, FFS whether it should be also included inside the transparent configuration container; FFS whether slice info should be signalled as an explicit IE in the configuration message and in the report message over radio interface.
Introduce the following additional new IEs: 
- a list of UE Application layer measurement configuration IE for each service type. 
- inside each UE Application layer measurement configuration IE:
- Container.
- a numerated IE indicating service type (e.g., Streaming services, MTSI services, VR, MBMS, XR).
- Area scope (a list of cells/TA/TAI/PLMN).
- Slice scope (FFS a list of S-NSSAI).
Additional IEs are FFS, FFS on the detail of IE names

RAN3#113e:
For slice configuration and reporting:
Slice scope is a list of S-NSSAI
To include slice scope outside the configuration container over NG 
Slice related identifier should be included in the QoE measurement report from UE, FFS inside/outside the reporting container
No additional requirements on QoE measurement to support roaming UEs
Check SA5 feedback, details to be continued...
This contribution further discusses per-slice QoE measurement, mainly to solve those open issues.
2	Discussion
The discussion on per-slice measurement is partly dependent on SA5’s feedback. During this meeting cycle, a reply LS from SA5 has been received, within which one of the answers provided by SA5 is related to per-slice measurement.
Q3:  In case Multiple QMC is supported, whether one QMC job identified by QoE Reference is per service type or per slice for NR QoE? RAN3 assume below possibilities can be considered (both options involve multiple QMC jobs per UE):
· One QMC job includes one QoE reference, slice(s), and multiple service types.
· One QMC job includes one QoE reference, one service type, and slice(s).
SA5: For UMTS and LTE, one QMC job identified by QoE Reference is per service type. SA5 hasn’t discussed whether one QMC job identified by QoE Reference is per service type or per slice for NR QoE.
According to the answer from SA5, we assume that it is up to RAN3 to decide whether to reuse the per service type configuration as in LTE, or to newly adopt per slice configuration in NR.
Observation 1: According to reply LS from SA5, it is up to RAN3 to decide whether the QoE Reference is per service type or per slice for NR QoE.
As indicated by SA5, QoE Reference is provided per service type. And based on the agreements achieved in RAN3, over NG, the QoE measurement configuration container in signalled per service type, and the slice scope is indicated as a list of S-NSSAIs; thus, it is natural to reuse the per service type configuration as in LTE for NR QoE. Then we can finally get a full picture on the mapping for the configuration over NG interface, i.e., one QMC job includes one QoE reference, one configuration container, one service type, slice scope (with a list of S-NSSAIs), and area scope (a list of cells/TAs/TAIs/PLMNs).
Proposal 1: Agree that QoE Reference is signalled per service type over NG interface.
For other open issues, according to the discussion of last several RAN3 meetings, the main topics related to per-slice QoE measurement are generalised as follows,
1. Whether the slice related identifier should be included inside the transparent reporting container?
1a. Whether the slice related identifier should be included as an explicit IE over Uu in the report message?
2. Whether the slice scope should be included inside the transparent configuration container?
2a. Whether the slice scope should be included as an explicit IE over Uu in the configuration message?
The four open issues are actually quite related. Firstly, our assumption is that it is beneficial for MCE to distinguish QoE reports that are collected for different slices, so the QoE server/OAM could utilize such per-slice QoE reports, possibly together with SLA provisioned by slices to make APP/network level adjustment. As a result, the slice related identifier should be included inside the QoE report container; before that, UE APP needs to acquire the slice related identifier for QoE reporting.
Proposal 2: The slice related identifier should be included inside the transparent reporting container.
Observation 2: UE APP needs to acquire the slice related identifier for QoE reporting.
According to the email discussion of last several meetings, the majority view is to signal the slice scope over Uu, if UE APP needs to acquire the slice related identifier for QoE reporting.
Some company thought the slice scope is unnecessary to be signalled to UE, since according to the reply LS from SA4 in R3-214716 [1], UE APP is able to identify the PDU session and the corresponding S-NSSAI. If a specific APP (which associates a specific service type) cannot be shared by different slices, which means a specific APP can only be  served by PDU session(s) within a slice, then once UE APP is configured with QMC by indicating the service type in the configuration container, UE APP is able to acquire the associated S-NSSAI by using the existing AT command.
However, we need to bear in mind that it is not necessary that all slices that are configured with a specific service type require QMC. If the slice scope is not signalled to UE, then UE has to assume that all slices served by a service type should collect QoE measurement results, which we believe is not an optimal way. On the other hand, signalling the slice scope to UE does not introduce too much overhead to Uu under the condition that a UE can only be served by a maximum of 8 slices simultaneously. So we still prefer the way, i.e. explicitly signalling slice scope over Uu in the configuration message.
Observation 3: If the slice scope is not signalled to UE, then UE has to assume that all slices served by a service type should collect QoE measurement results.
Proposal 3: The slice scope should be included as an explicit IE over Uu in the configuration message.
Regarding the open issue 1a, as discussed above, it is beneficial to include slice ID inside QoE report container so that MCE is able to distinguish per-slice QoE report to facilitate subsequent slice specific adjustment. And there’s no need to include slice ID outside the QoE report container since slice ID alone is useless to RAN if the QoE report is transparent to RAN.
However, it would be beneficial to include slice ID within RAN visible QoE report. With the introduction of slice ID with RAN visible QoE report, RAN is able to perform slice specific scheduling which is implementation dependent, or inform OAM to update RRM policy with slice specific radio resource re-partitioning. As a result, it is beneficial to include slice ID within RAN visible QoE report.
Proposal 4: The slice related identifier should be included for the RAN visible QoE report.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: According to reply LS from SA5, it is up to RAN3 to decide whether the QoE Reference is per service type or per slice for NR QoE.
Proposal 1: Agree that QoE Reference is signalled per service type over NG interface.
Proposal 2: The slice related identifier should be included inside the transparent reporting container.
Observation 2: UE APP needs to acquire the slice related identifier for QoE reporting.
Observation 3: It may also be workable if the slice scope information is not provided to UE APP.
Proposal 3: The slice scope should be included as an explicit IE over Uu in the configuration message.
Proposal 4: The slice related identifier should be included for the RAN visible QoE report.
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