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Introduction
In NR, we support different numerology with different sub-carrier spacing (SCS). In this contribution, we consider the impact of different numerology on timing advance. 
Discussion
In LTE, the sub-carrier spacing and CP length is fixed. The number of timing advance (TA) commend as well as the TA step size is also fixed. The TA values should consider the impact of cell size or CP length. For initial access, the number of TA command bits is 11 for initial access and 6 for connected or idle state. The TA step size is fixed at 16Ts. The maximum TA range is therefore 667us corresponding to 100km cell radius for initial access and 32.8us in connected/idle state. 
In 5G NR, we support different numerology with different SCS and correspondingly the CP length or cell size will also be scaled. We therefore need to consider the impact of different numerology on timing advance as well. For a given number of TA command bits, the TA step size is proportional to the maximum TA range. For larger SCS spacing, the CP length and corresponding cell size will be smaller. Therefore, the maximum TA range requirement is also smaller which means we may use smaller TA step size for better TA accuracy. To reduce the number of different TA step size values, we may group multiple SCS into different groups and define one TA step size per SCS group.
Apart from SCS impact on TA step size, we may also need to consider other factors affecting maximum TA range. For example, during beam switching, up to 1us timing difference may be experienced. The design of TA commend should take this into account to support possibly larger TA range than sub-6 in case of beam switching. 
We therefore make the following proposal:
Proposal 1: Consider adjusting TA step size according to sub-carrier spacing. 
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In this document, we consider the impact of different numerology on TA step size. Since CP size or supportable cell size inverse proportional to sub-carrier spacing (SCS), the maximum TA range required will also scaled. It’s therefore reasonable to define smaller TA step size for larger SCS. We therefore make the following proposal:
Proposal 1: Consider adjusting TA step size according to sub-carrier spacing. 
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