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1. Introduction 

In RAN2 NR Ad-hoc 1801, the rules of selection/reselection have been widely discussed and some agreements are made. Basically, many principles are inherited from LTE such as cell suitability, acceptability, barred and reserved cell definitions, Cell selection (S criterion) and reselection criterion (R criterion) as well as some parameters thereinto.
In RAN2 #101bis meeting, the reuse of LTE speed dependent scaling mechanism in NR is discussed intensely and end up with no conclusion with a show-hand of 8 vs. 8. This contribution will discuss the mobility scaling in cell reselection for NR and the reason to support it.
2. Discussion
In LTE, mobility state detection and parameters scaling are introduced for UE in idle mode. As defined in TS 36.304, three mobility states (Normal, High, Medium) are applicable for UE if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are sent in the system information broadcast of the serving cell.
The state detection criteria is as follows :

State detection criteria:

Medium-mobility state criteria:

-
If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H
High-mobility state criteria:

-
If number of cell reselections during time period TCRmax exceeds NCR_H
And if the UE is in High- or Medium-mobility state, the UE shall apply the speed dependent scaling rules as follows:

-
If neither Medium- nor Highmobility 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 sent on system information

-
For E-UTRAN cells multiply TreselectionEUTRA by the sf-High of "Speed dependent ScalingFactor for TreselectionEUTRA” if sent on system information
… [The same goes for other RAT]

… 
[The same goes for Medium-mobility state with sf-Medium]

In summary, by applying the speed dependent scaling with different scaling values (e.g. 0.25, 0.5, 0.75 ,1), T-reselection and Qhyst are changed. T-reselection are used in cell reselection when the best-ranked cell must fullfil some conditions at least the duration of T-reselection and Qhyst is used in ranking criteria (R criteria) to specify the hysteresis value. Basically, we could see the original idea of considering speed factor in cell reselection is kind of reasonable, for example, a high-speed UE can reselect to a cell more quickly by multiplying TreselectionEUTRA by the sf-High (e.g. dB-6).

In NR, UEs up to 500 km/h will be supported, which means the speed factor would be even more important when we consider cell reselection procedures. So, we think the same speed dependent mobility mechanism in LTE can be reused to improve the mobility performance. Though some companies argued that this speed dependent scaling feature may be hardly used by some operators, there are further optimization we could do on this mechanism to make it more practical and helpful to everyone.
Observation 1: The speed factor in cell reselection procedure plays a more important role in NR than in LTE considering UEs up to 500 km/h will be supported.
Proposal 1: Speed dependent scaling mechanism (i.e. mobility state detection and related scaling of T-reselection and Qhyst) should be supported in NR, taking LTE as the baseline.
When considering the speed dependent scaling mechanism in NR, it should be noticed that NR deployment can be in many small cells on relatively high frequency. So, one problem could be UEs of high speed may enter small cells too frequently, leading to more cell reselections and power consumption. Therefore, the specificity of NR deployment should be considered in speed dependent scaling mechanism for NR, especially for frequencies above 6GHz.

Proposal 2: When considering speed dependent scaling mechanism for NR, potential problems (e.g. too much cell reselection by high speed UE) due to NR characteristics (i.e. more small cells and higher frequency) should be considered and addressed.
3. Conclusion

In this contribution, the issues for mobility scaling in LTE and NR are discussed. Based on the analysis, the observations and proposals are as follows:
Observation 1: The speed factor in cell reselection procedure plays a more important role in NR than in LTE considering UEs up to 500 km/h will be supported.
Proposal 1: Speed dependent scaling mechanism (i.e. mobility state detection and related scaling of T-reselection and Qhyst) should be supported in NR, taking LTE as the baseline.
Proposal 2: When considering speed dependent scaling mechanism for NR, potential problems (e.g. too much cell reselection by high speed UE) due to NR characteristics (i.e. more small cells and higher frequency) should be considered and addressed.
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