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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
Several timing requirements depends on UE and satellite positioning error. We analyze the required positioning accuracy, for UE initial transmission error, in this contribution.
2 	UE positioning uncertainty
In [1] it is estimated that with a reasonable balance between update frequency and amount of data to signal for a good prediction, the  factor will have an uncertainty of 10 % of CP. For a fair and balanced budget we allocated 10 % of CP to  as well. If we summarize we get from [2]:
Table 3: BS error (TBSE) + margin 
	SSB SCS (kHz)
	UL SCS (kHz)
	BS error (TBSE) [Tc]
	Feeder link margin  [Tc] (10% CP)
	UE margin [Tc] (10% CP)
	BS error (TBSE) + margins [Tc]
	BS error (TBSE) + margin as percentage of UL CP length (%)

	15
	15
	1536
	922
	922
	3380
	37%

	
	30
	1152
	461
	461
	2074
	45%

	
	60
	896
	230
	230
	1356
	59%

	30
	15
	1280
	922
	922
	3124
	34%

	
	30
	1024
	461
	461
	1946
	42%

	
	60
	704
	230
	230
	1164
	51%

	120
	60
	480
	230
	230
	940
	41%

	
	120
	320
	115
	115
	550
	48%

	240
	60
	448
	230
	230
	908
	39%

	
	120
	288
	115
	115
	518
	45%



If we allocate all of the UE margin to ΔUE-pos + ΔSat-pos  we get:
ΔUE-pos + ΔSat-pos  < UEmargin
The term ΔSat-pos  has been analysed in [3]. Where we get:
Table 1: Simulations of accuracy of propagation based on PV ephemeris [3]
	Prediction time ahead for pre-compensation
	Delay error (us)
	percentage of the Te error budget  ± 0.39 us 

	10s
	0.012 us
	<3%

	30s
	0.037 us
	9%



Table 2: Simulations of accuracy of propagation based on orbital ephemeris [3]
	Prediction time ahead for pre-compensation
	Delay error (us)
	percentage of the Te error budget  ± 0.39 us

	10s
	0.012 us
	< 3 %

	30s
	0.040 us
	10 %



It is reasonable to assume that ΔSat-pos  < 0.012 µs. From this we have:
ΔUE-pos < UEmargin - ΔSat-pos  
The ΔUE-pos time is concerted into an lower bound for position error using ΔUE-pos * c and we get ±5 m ≤ ΔUE-pos ≤ ±70 m. 

SCS UL		±positioning error (m)
15 kHz				±70
30 kHz				±32
60 kHz				±14
120 kHz				±  5 
Observation 1: A UE specific margin on top of existing UE initial access requirement will correspond to a positioning error requirement of ±70 m for SCS = 15 kHz in UL to ±5 m for SCS = 120 kHz in UL. The feasibility of SCS = 120 kHz or higher has to be further investigated.
3	Summary
Observation 1: A UE specific margin on top of existing UE initial access requirement will correspond to a positioning error requirement of ±70 m for SCS = 15 kHz in UL to ±5 m for SCS = 120 kHz in UL. The feasibility of SCS = 120 kHz or higher has to be further investigated.
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