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1	Introduction
Last RAN3 meeting has 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).
Further details on how slice info should be reflected in the configuration info and report message.
Whether a prioritization mechanism of different service types or slices is needed for the RAN to pause or release ongoing QoE measurements in case of RAN overload.
This contribution further discusses per-slice QoE measurement, mainly to solve those open issues.
2	Discussion
According to the discussion of last RAN3 meeting, the main open issues related to per-slice QoE measurement are generalised as follows,
1. Whether the slice scope signalled over NG is a list of S-NSSAI.
2. Whether the slice info signalled over Uu is an explicit IE.
Regarding open issue 1, a more basic question needs to be answered first,
1a. Whether the QoE Reference should be service type specific, or shared by multiple service types.

Regarding open issue 1a, as the background, the following scenarios have been agreed to be captured in TR to be further considered in the normative phase,
	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



From our understanding, since all scenarios are agreed to be feasible, we need to develop the per-slice QoE measurement mechanism that can cover all feasible scenarios.
Proposal 1: The mechanism for per-slice QoE measurement should cover all scenarios captured in TR.
To cover all three scenarios, next we need to investigate the information needed to be signalled over NG interface. Note that based on the agreements achieved last meeting, the QoE measurement configuration container is configured and signalled per service type. Typically there are three potential ways of the mapping between QoE Ref, service type and slice,
Way1: One to one mapping between QoE Ref and service type, and one to multiple mapping between QoE Ref/service type and slice, i.e. QoE Ref is configured per service type.
Way2: One to one mapping between QoE Ref and slice, and one to multiple mapping between QoE Ref/slice and service type, i.e. QoE Ref is configured per slice.
Way3: One to multiple mapping between QoE Ref and service type/slice, i.e. QoE Ref is configured per QoE Ref ID.
From our understanding, all three potential ways are workable.
Way1 works well for Scenario 1 and Scenario 3; while for Scenario 2, multiple QoE Refs needs to be allocated for a specific slice.
Way2 works well for Scenario 1 and Scenario 2; while for Scenario 3, multiple QoE Refs needs to be allocated for a specific service type.
Way3 does not have the issue on consuming too much QoE Ref ID, but has more potentials to be reconfigured as long as one of the service types or one of the slices require to be reconfigured for QMC, which will cause much more additional overhead than Way1 and Way2. So our understanding is that Way3 could be firstly ruled out.
Comparing Way1 and Way2, since the supported service types for NR QMC is limited to streaming, MTSI, VR, MBS and XR for now, while the theoretical supported slice for a UE could be such as 65535 which is much more than the supported service types for a UE, it is expected that it will be more efficient for Way1 than Way2 on less consumption of QoE Ref IDs. On the other hand, although it has been agreed that QoE measurement configuration container is configured and signalled per service type, the above agreement is adopted without considering per-slice QoE measurement, so there’s still possibility that different slices may be configured to report different sets of QoE metrics for the same service type; however, for those slices that are configured to report the same set of QoE metrics, Way1 can further reduce the number of QoE Ref IDs by associating one service type with a list of slice IDs (i.e. S-NSSAIs); while Way2 cannot. As a result, in our opinion, it is preferable to use Way1 to solve open issue 1a.
By solving open issue 1a, as discussed above, it is natural that the slice scope signalled over NG interface is a list of S-NSSAIs.
Proposal 2: Agree that QoE Ref is configured and signalled per service type over NG interface.
Proposal 3: Agree that the slice scope signalled over NG interface is a list of S-NSSAIs.
Regarding open issue 2, 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 ID should be included inside the QoE report container. Therefore, the slice scope information should be finally provided to UE APP layer during QMC activation procedure.
Observation 1: Slice scope information should be provided to UE APP layer during QMC activation procedure.
In general, there are two ways for UE APP of acquiring slice scope information,
Option1: OAM includes the slice scope inside the QoE configuration container.
Option2: After obtaining the slice scope outside the QoE configuration container, RAN informs UE AS of the slice scope through RRC signalling. Then UE AS transmits slice scope information to UE NAS and then to UE APP by AT command.
Option1 needs further check with SA5; while Option2 has RAN impact and also needs further check with SA4. Considering different options need to liaise with different WGs, it is more proper for RAN3 to down-select one solution as the working assumption, and then to liaise corresponding WG for further confirmation. By following the majority view last meeting, it is reasonable that slice info signalled over Uu is an explicit IE.
Proposal 4: Agree that slice info is signalled over Uu as an explicit IE.
Then we come to other open issues. 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 is worth investigating the necessity 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 5: Include the slice identification inside the QoE report container.
Proposal 6: FFS on whether to include the slice identification within the RAN visible QoE report.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Proposal 1: The mechanism for per-slice QoE measurement should cover all scenarios captured in TR.
Proposal 2: Agree that QoE Ref is configured and signalled per service type over NG interface.
Proposal 3: Agree that the slice scope signalled over NG interface is a list of S-NSSAIs.
Observation 1: Slice scope information should be provided to UE APP layer during QMC activation procedure.
Proposal 4: Agree that slice info is signalled over Uu as an explicit IE.
Proposal 5: Include the slice identification inside the QoE report container.
Proposal 6: FFS on whether to include the slice identification within the RAN visible QoE report.
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