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1 Background
A Way Forward was approved in [1]. The WF states two options for UE Timing Advance adjustment accuracy scaling:
· Option 1: with UL SCS
· Option 2: with UL BW and UL SCS
This is a relative requirement, so option 1 will work. 
When we scale UE Timing Advance adjustment accuracy, using Ts = 1/(15000*248) based on LTE, to maintain UE demodulation performance and UL capacity for larger SCS, we get: 
	Sub Carrier Spacing, SCS kHz

	SCS
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±4 Ts
	±2 Ts
	±1 Ts
	±0.5 Ts

	TA command step size
	16 Ts
	8 Ts
	4 Ts
	2 Ts



[bookmark: _GoBack]However, in TS 38.211 RAN1 has specified a new Time unit, for NR, they are expressed in terms of NR basic timing parameter Tc. According to the latest version of TS 38.211: 
[image: ] where [image: ] Hz and [image: ]. The constant [image: ] where [image: ], [image: ] and [image: ].
In summary 1 Ts = 64 Tc where 1 Ts = 32.55 ns (LTE basic time unit) e.g. Te = ±768 Tc = ±12 Ts.
If we use the NR Tc unit we get:

	Sub Carrier Spacing, SCS kHz

	SCS
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±128 Tc
	±64 Tc
	±32 Tc

	TA command step size
	1024 Tc
	512 Tc
	256 Tc
	128 Ts



2 Summary
We define UE Timing Advance adjustment accuracy in NR Ts as:
	Sub Carrier Spacing, SCS kHz

	SCS
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Ts
	±128 Ts
	±64 Ts
	±32 Ts

	TA command step size
	1024 Ts
	512 Ts
	256 Ts
	128 Ts



3 Proposal
It is proposed that the attached text proposal is included in TS 38.133.
4 References
[1] R4-1709902, Way forward on UE transmit timing, Huawei, HiSilicon

[bookmark: _Toc383690751]================================== start of TP =======================================
[bookmark: _Toc480900309]7.3	Timing advance
7.3.1	Introduction
The timing advance is initiated from NG-RAN with MAC message that implies and adjustment of the timing advance, 
7.3.2	Requirements
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in Table 7.3.2-1 seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of [FFS] as stated in TA command step size requirement in Table 7.3.2-1 and is relative to the current uplink timing.
Table 7.3.2-1: UE Timing Advance adjustment accuracy and TA command step size
	Sub Carrier Spacing, SCS kHz
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±128 Tc
	±64 Tc
	±32 Tc

	TA command step size
	[FFS]
	[FFS]
	[FFS]
	[FFS]



================================== end of TP =========================================
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