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Introduction

The following agreements have been made by RAN3 in RAN3#117e:

RAN3 shall LS to SA4 for asking QoE new service types aspects. Content in LS will be discussed in round 2 discussion.
Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.

UE handles area scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 

Whether UE AS layer or UE APP layer handle the area scope is to be discussed based on RAN2 progress.

Support MBS broadcast service INACTIVE/IDLE QoE first

UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
No LS on INACTIVE/IDLE QoE will be sent from RAN3 to RAN2 in this meeting.

If the UE receives the configuration in RRC connected state, a common QoE configuration mechanism is used to support QoE measurement configuration pertaining to MBS broadcast service for all RRC states, where the Rel-17 QoE configuration mechanism is adopted as baseline. 
The intention of this contribution is to further discuss MBS broadcast QoE based on the agreements and remaining issues in previous meeting.
Discussion
In previous RAN3 meeting, HSDN(e.g. High Speed Dedicated Network) cell has been pointed out by some companies to further explain the high mobility scenario for QoE. The detail definition of the HSDN cell and the associated mechanism are defined in TS 38.304. Detail is shown below:

=========== content in TS 38.304 ===========
5.2.4.3
Mobility states of a UE

5.2.4.3.0
Introduction

The UE mobility state is determined if the parameters (TCRmax, NCR_H, NCR_M, TCRmaxHyst and cellEquivalentSize) are broadcasted in system information for the serving cell.

State detection criteria:

Normal-mobility state criteria:

-
If number of cell reselections during time period TCRmax is less than NCR_M.

Medium-mobility state criteria:

-
If number of cell reselections during time period TCRmax is greater than or equal to NCR_M but less than or equal to NCR_H.

High-mobility state criteria:

-
If number of cell reselections during time period TCRmax is greater than NCR_H.

The UE shall not consider consecutive reselections where a cell is reselected again right after one reselection for mobility state detection criteria. If the UE is capable of HSDN and the cellEquivalentSize is configured, the UE counts the number of cell reselections for this cell as cellEquivalentSize configured for this cell.
<Skip unrelated part>

5.2.4.3.1
Scaling rules

UE shall apply the following scaling rules:

-
If neither Medium- nor High-mobility state is detected:

-
no scaling is applied.

-
If High-mobility state is detected:

-
Add the sf-High of "Speed dependent ScalingFactor for Qhyst" to Qhyst if broadcasted in system information;

-
For NR cells, multiply TreselectionNR by the sf-High of "Speed dependent ScalingFactor for TreselectionNR" if broadcasted in system information;

-
For EUTRA cells, multiply TreselectionEUTRA by the sf-High of "Speed dependent ScalingFactor for TreselectionEUTRA" if broadcasted in system information.

-
If Medium-mobility state is detected:

-
Add the sf-Medium of "Speed dependent ScalingFactor for Qhyst" to Qhyst if broadcasted in system information;

-
For NR cells, multiply TreselectionNR by the sf-Medium of "Speed dependent ScalingFactor for TreselectionNR" if broadcasted in system information;

-
For EUTRA cells, multiply TreselectionEUTRA by the sf-Medium of "Speed dependent ScalingFactor for TreselectionEUTRA" if broadcasted in system information.

In case scaling is applied to any TreselectionRAT parameter, the UE shall round up the result after all scalings to the nearest second.
=========== content in TS 38.304 ===========
It is clear that the speed checking criteria are defined based on the number of cell reelection. And it is used for UE to re-evaluate the cell reselection threshold. Different cells may configure different parameters (e.g. TCRmax, NCR_H, NCR_M, TCRmaxHyst and cellEquivalentSize) to the serving UE. 

Observation 1: The HSDN cell and speed checking criteria are defined for the cell reselection purpose and are used for cell reselection evaluation.

Based on the definition shown above, the mobility scenario defined in TS 38.304 is relative speed which is not as same as we discussed in the QoE topic. In addition, different cells may have different speed criteria. That is to say, for a UE with an steady absolute speed, its mobility state may be different when it camps to different cells which is not fully reflect the scenario we discussed in the QoE field. Based on our understanding, the UE mobility state definition in TS 38.304 can not directly be used in the QoE high mobility scenario discussion. 

Proposal 1: The UE mobility state definition in TS 38.304 can not directly be used in the QoE high mobility scenario discussion. 

In the QoE WID, RAN3 is required to study how to support QoE in high mobility scenario, such as high speed trains. Based on the NR QoE mechanism defined in Rel-17, the most tricky part on this scenario is about the long distance UE moves during the QoE measurement period. In other words, the common area scope defined in Rel-17 can not fully covered the whole journey for a UE in a high speed train. From our point of view, the most easier way to solve this issue is to configure a special area scope with larger size for the UE in this scenario. 

Hence, without any stage 3 enhancement, the most efficiency&simply way to support the high mobility scenario is to extend the NR QoE area scope defined in Rel-17. More specifically, RAN3 shall discuss how to extend at least one of the max number of the maxnoofCellIDforQMC, maxnoofTAforQMC, maxnoofPLMNforQMC, and maxnoofSNSSAIforQMC. Based on our understanding, it is not necessary for RAN3 to extend all area scope related max numbers. A TP is prepared by us to illustrate our modification on extending the maxnoofPLMNforQMC for the high speed scenario can be found in annex.

Proposal 2: The high mobility scenario(e.g. High Speed Train) can be supported in NR QoE by extending the area scope of NR QoE defined in Rel-17.
3. Conclusion

In this contribution , proposals and observations are:

Observation 1: The HSDN cell and speed checking criteria are defined for the cell reselection purpose and are used for cell reselection evaluation.

Proposal 1: The UE mobility state definition in TS 38.304 can not directly be used in the QoE high mobility scenario discussion. 

Proposal 2: The high mobility scenario(e.g. High Speed Train) can be supported in NR QoE by extending the area scope of NR QoE defined in Rel-17.
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5. Annex A Draft TP for 38413 on QoE high mobility scenario enhancement
	maxnoofCellIDforQMC
	Maximum no. of Cell ID subject for QMC scope. Value is 32.

	maxnoofTAforQMC
	Maximum no. of TA subject for QMC scope. Value is 8.

	maxnoofPLMNforQMC
	Maximum no. of PLMNs in the PLMN list for QMC scope. Value is 128.

	maxnoofSNSSAIforQMC
	Maximum no. of S-NSSAIs in the S-NSSAI list for QMC scope. Value is 16.





