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1. Overall Description:

RAN1 would like to thank RAN4 for its liaison statement (R4-1709878) on UE timing advance adjustment step size.
Question: 

RAN4 is asking RAN1 if the TA timing advance step size should be scaled linearly as UL SCS increase and symbol duration decrease and whether the following table 1 is the desired approach, or, if not, how TA command should scale with UL SCS.
	SCS
	15 kHz
	30 kHz
	60 kHz
	120 kHz

	TA command step size 
(Ts LTE 15 kHz)
	16 
	4 
	2 
	1



Table 1: TA command step size, scaled based on UL SCS.

Answer:

TO RAN4: RAN1 discussed the issue and concluded that UE timing advance adjustment step size should be scaled as UL SCS increases and symbol duration decreases. TA adjustment command should cover a time scale around the CP length in TA tracking and a longer time scale according to cell radius in RACH. It is reasonable to define numerology-specific TA granularity.  For NCP, it is straightforward that both the CP length and the TA granularity can be scaled by the same factor. For 15k SCS NCP, the LTE TA granularity of 16Ts can be reused, while for 30k, 60k and 120k SCS NCP the TA granularity is scaled to 8Ts, 4Ts and 2Ts, respectively. For 60k ECP, more bits will be needed compared with NCP in TA adjustment command during TA tracking if 4Ts is defined as TA command step size. However, giving at most 4 TAGs in current NR RAN1 agreements, the additional overhead is acceptable if LTE MAC-CE based TA command is reused in TA tracking. Therefore, the following table 2 is favourable TA command step size from RAN1 perspective. 

	SCS
	15 kHz
	30 kHz
	60 kHz
	120 kHz

	TA command step size 
(Ts LTE 15 kHz)
	16 
	8
	4 
	2


Table 2: TA command step size, scaled based on UL SCS.

2. Actions:

To RAN4: 
ACTION: RAN1 kindly asks RAN4 to consider above information for future discussion.
3. Date of Next TSG RAN WG1 Meetings:
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