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1 Introduction
In 3GPP TS 36.304: UE Procedures in Idle Mode, the UE mobility state dependent scaling of cell reselection.
In this contribution, we will discuss the mobility state dependent scaling of cell reselection for NR IDLE mode UE and INACTIVE mode UE.  
2 Mobility states and speed dependent scaling of cell reselection for NR IDLE mode UE
In LTE, UE performs mobility states and speed dependent scaling of cell reselection as follows:

(1) Speed dependent scaling of cell reselection
The speed dependent scaling of measurement related parameters is defined in TS 36.304 and performed by a UE according to the following two steps:
	· Step 1) Determination of the mobility state of a UE
–
UE measures the number of cell reselections during during time period TCRmax 
–
UE compares the number of cell reselections during TCRmax with thresholds, NCR_M and NCR_H, UE determines the mobility state

· Step 2) Speed dependent scaling of measurement related parameters

–
Adjust Qhyst by

· Add the sf-Medium(or sf-High) of "Speed dependent ScalingFactor for Qhyst for medium mobility state" to Qhyst if sent on system information
–
Adjust TreselectionEUTRA by

· For E-UTRAN cells multiply TreselectionEUTRA by the sf-Medium(or sf-High) of "Speed dependent ScalingFactor for TreselectionEUTRA" if sent on system information


However, we are not sure about the benefit of such speed dependent scaling of parameters from LTE, with the following reasons: 

· It is affective only for a UE moving with one direction. E.g., if a UE is moving back-ward and for-ward on a cell edge, like ping-pong situation in handover, such UE will increase its parameters and it will eventually degrade the UE cell reselection performance

· UE in IDLE mode does not need such optimization of mobility performance since there is no ongoing service with any requirements. 

· We are not sure whether these schemes are implemented and activated in real networks and well operate as we intended. 

· The accuracy of the mobility state estimation performed by a UE can be largely varied depending on many factors such as cell size, the speed and trajectory of a UE, and so on.
Therefore, for NR IDLE mode mobility, it is too early to adopt such speed dependent scaling of cell reselection, without further study. 

Proposal 1: RAN2 is required to identify the necessity of introducing the adjustment of measurement related parameters in IDLE mode depending on UE speed. 

(2) Mobility History Reporting
LTE also supports the mobility history reporting mechanism in TS 36.331. In order for eNB to estimate the speed of a UE and determine mobility parameters, LTE UE reports the visited cell history of IDLE mode and CONNECTED mode mobility, comprises of time of stay and physical cell ID. 

Although such reporting happens when the UE is in CONNECTED mode, LTE IDLE mode UE shall keep track of time of stay and physical cell IDs of all the cells it goes through. 

However, we are not sure about the benefit of such mobility history reporting including IDLE mode operations with the following reasons: 
· In general, UE is in IDLE mode a lot more than UE is in CONNECTED mode. Statistics shows that the average users spends on smartphone about two to three hours per day [Cite]. It means that the UE is in IDLE mode of almost 90% of the time. Therefore, tracking mobility history in IDLE mode tends to be unnecessary and just increases overhead and UE power consumption. 
· UE in IDLE mode does not need such optimization of mobility performance since there is no ongoing service with any requirements. 

· We are not sure whether these schemes are implemented and activated in real networks and well operate as we intended. 

· The accuracy of the mobility state estimation performed by a UE can be largely varied depending on many factors such as cell size, the speed and trajectory of a UE, and so on.
Therefore, for NR IDLE mode mobility, it is too early to adopt such mobility history reporting also, without further study. 
Proposal 2: RAN2 is required to identify the necessity of introducing mobility history tracking in IDLE mode for mobility history reporting. 

3 Mobility states and Speed dependent scaling for NR INACTIVE mode UE
In NR, RAN2 is currently discussing on introducing a new RRC state, so called RRC_INACTIVE state. According to TR 38.804, NR supports RRC_INACTIVE state with the following characteristics: 
	-
RRC_INACTIVE:

-
Cell re-selection mobility;
-
CN – NR RAN connection (both C/U-planes) has been established for UE;

-
The UE AS context is stored in at least one gNB and the UE;

-
Paging is initiated by NR RAN;

-
RAN-based notification area is managed by NR RAN;

-
NR RAN knows the RAN-based notification area which the UE belongs to;


As discussed in the previous section, for cell re-selection, NR INACTIVE mode UE also needs to measure the NR-SS burst sets. Therefore, NR INACTIVE mode UE shall also be able to use the same mechanisms decided for NR IDLE mode of  different mobility states and speed dependent scaling of measurement related parameters, and mobility history tracking.  
Proposal 3: NR INACTIVE mode cell reselection shall follow the same mechanisms decided for NR IDLE mode cell reselection, in terms of the adjustment of measurement related parameters and mobility history tracking. 
4 Conclusions
Through this contribution, we made the following proposals.
Proposal 1: RAN2 is required to identify the necessity of introducing the adjustment of measurement related parameters in IDLE mode depending on UE speed. 

Proposal 2: RAN2 is required to identify the necessity of introducing mobility history tracking in IDLE mode for mobility history reporting. 

Proposal 3: NR INACTIVE mode cell reselection shall follow the same mechanisms decided for NR IDLE mode cell reselection, in terms of the adjustment of measurement related parameters and mobility history tracking. 
