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Introduction
In this paper, we review the initial transmit timing error and timing adjust accuracy for LTE and propose extensions to NR. Initial timing error depends on the DL BW used for timing estimation along with some margin for estimation error and delay difference in UL/DL.  
Discussion
Initial Transmit Timing Error
In LTE, initial transmit timing error from 36.133 is reproduced here in Table 3
Table 1: Initial Timing Error for LTE
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note:	TS is the basic timing unit defined in TS 36.211



UL timing error is based on DL timing estimation. The error in DL timing estimation depends on the BW of the signal used. In LTE, CRS is used to obtain DL timing, which for 3MHz case would have a BW of 2.7MHz. 
The minimum resolution for DL timing would be the inverse of signal BW. Table 2 shows the minimum timing error for LTE 3MHz case. The margin specified in the table the difference of min error from the 36.133 specification of 12Ts. This margin would comprise of both estimation error in DL timing and RF delay difference in UL vs DL. 
[bookmark: _Ref494709575]Table 2: Initial Transmit Timing Error for LTE 3MHz
	DL BW
	CRS BW
	Minimum Timing Error (in Ts)
	Margin
(in Ts)

	3
	2.7
	5.688889
	6.311111



In order to derive initial transmit timing error requirements for NR, we would be able to scale the minimum timing error that is based on the BW of the signal used for DL estimation. The margin scaling should not change between LTE and NR. 
In NR, we can the widest BW signal available for DL timing estimation is PBCH-DMRS. Table 3 lists the PBCH-DMRS BW and the corresponding minimum timing error for each SCS. The initial timing error is computed as Te = floor (Min Timing Error + Margin). 
[bookmark: _Ref494717667]Table 3: Initial Transmit Timing Error for NR
	SCS
	PBCH DMRS BW
	Min Timing Error (Ts)
	Margin
	Initial Timing Error (Ts)

	15
	3.6
	4.266667
	6
	10

	30
	7.2
	2.133333
	6
	8

	60
	14.4
	1.066667
	6
	7

	120
	28.8
	0.533333
	6
	6



Conclusions

Proposal 1: For NR, the initial transmit timing error should be 
	SCS
	Initial Timing Error (Ts)

	15
	10

	30
	8

	60
	7

	120
	6



