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Introduction
In this paper, our views are provided for RRM requirement for NTN above 10GHz.

1 UL timing accuracy
The RAN4 framework for UL timing requirement are discussed [1] and the Te_NTN has been agreed as follows [2] for  Case 1: fixed VSAT in GEO, Case 2: fixed VSAT in LEO, and Case 3: mobile VSAT in GEO, respectively.Issue 1-6: Te_NTN for 60kHz and 120kHz
[bookmark: _Hlk151008787]Agreement:
1. UL 60kHz SCS:
0. 13 Ts for all cases with 120kHz/240kHz SSB
1. UL 120kHz SCS:
1. Case 1 and case 2: 7.5 Ts
0. FFS for the applicable side condition on case 2
1. Case 3: Higher than 7.5 Ts, FFS for the exact value 

 
Based on the agreed Te_NTN, the timing budget break-down is provided as below: 
· X = UE position estimation error in meters
· Y = serving-satellite position estimation error in meters


	Freq. Range
	SCS of SSB signals [kHz]
	SCS of uplink signals [kHz]
	0.5 CP length
[Ts = 64*Tc]
	Tr
	Ta
	Tf
	Te_NTN

	
	
	
	
	
	
	
	Td
	Tp+Tg
	Max X+Y
X: UE pos., Y: Sat. Pos. [m]
	Te_NTN

	2-1
	120
	60
	18
	2
	2
	0.48 (16ns)
	0.54
	12.46
	60m
	13

	
	
	120
	9
	1
	0.5
	0.48 (16ns)
	0.54
	6.96
	34m
	7.5

	
	240
	60
	18
	2
	2
	0.48 (16ns)
	0.27
	12.73
	62m
	13

	
	
	120
	9
	1
	0.5
	0.48 (16ns)
	0.27
	7.23
	35m
	7.5



It has been noted that allowing a relaxation of 1*Ts in the Te_NTN results in an estimation error tolerance of 4.9 meters. In the scenario of case 3 with UL 120kHz SCS, which involves a mobile UE, with an expected X+Y positioning error range of 45 to 55 meters, the corresponding Te_NTN is between 9.5 and 11.5 Ts.

[bookmark: _Ref159283305]Observation 1: For UL 120kHz SCS, if X+Y = 45~55 m for mobile UE, Te_NTN = 9.5 ~ 11.5 Ts.

An alternative method would involve using the PRACH for establishing initial timing, followed by subsequent adjustments to the uplink (UL) timing. This method would mitigate the limitation caused by the CP of UL signals. With respect to the PRACH timing requirements in the Ka band, as the PRACH CP depends on the preamble format as below, the requirement can be defined based on X+Y = 80 m (as in NTN FR1) and Tg = 3 (as in TN FR2) as a starting point, and RAN4 can further check the applicability of preamble format. It will give Te_NTN = Td + Tp + Tg = 20Ts (for 120 kHz SSB SCS) and 19.7 Ts (for 240 kHz SSB SCS), respectively. 


[image: ]

[bookmark: _Ref149950016]Proposal 1: RAN4 to further study the timing requirement of PRACH. X+Y = 80 m and Tg = 3 Ts can be a starting point. 
Summary
Observation 1: For UL 120kHz SCS, if X+Y = 45~55 m for mobile UE, Te_NTN = 9.5 ~ 11.5 Ts.
Proposal 1: RAN4 to further study the timing requirement of PRACH. X+Y = 80 m and Tg = 3 Ts can be a starting point.
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Table 6.3.3.1-2: Preamble formats for Ly, € {139,571,1151} and Afga = 15-2* kHz where p €

{0,1,2,3,5,6}.¢

= Format« Lgs ¢ Afra¢ N, NE e Support for
n n n restricted
€1{0,1,2,3,56} €{0,3} €{1,3,5k sets<’

- A1C 139¢ 1151<|  &71€ 1524 kHz 2:2048%-274 <] 288274

= A20 1390 1510|571 15-2% kHz 4-2048x-27" 0| 5T6K-27H ¢

= A3¢ 1390 1510|5710 15 2% kHz 6:2048K-27 | 864K-27He

= B1¢ 139¢ 1151<| 571 1524 kHz 2-2048%-27 <] 216K-271 <

= B2¢ 1390 1510|5710 15 2% kHz 4-2048x-27" 9| 360K-27H ¢

= B3¢ 1390 1510|571 15-2% kHz 6:2048K-27 | 504K-27He

= B4o 1390 1510|571 15-2% kHz 12-2048k-27%¢| 936x-274¢

= Co¢ 139¢ 1151<|  &71€ 1524 kHz 2048%-274 ¢ | 1240k 274 ¢

= G20 1390 151¢|  571¢ 15 2% kHz 4-2048K-27" 9| 2048K-274 ¢ @





