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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 as below [1]:Agreement:
Companies should provide ‘the exact value of Te_NTN and values assumed for X and Y’ and ‘the analysis result based on the following criterion.’ Otherwise, the values/proposals won’t be captured in the list of options.
Tg =  0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm): an effective guard period in CP
· Tcp: a length of CP for the given SCS of UL channel/signal
· Td: UE downlink synchronization error for the given SCS of SSB (BW of PBCH DMRS, i.e. 20 PRBs)
· Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors
· Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
· Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
· Tr: TAC resolution error (from TS38.213)
· Ta: TA adjustment accuracy error (from Table 7.3.2.2-1 of TS38.133)
· Tf: an accumulated timing drift over 160ms due to a frequency offset of 0.1ppm
· Tm: a margin needed at gNB receiver to accommodate any additional impairments if needed.
· If a non-zero value is assumed in the proposal for Tm, the source of the impairments shall be provided too.
Technical analysis is required if any number will be provided for each of the components in the next meeting.
Whether the same or different values for different channels is contribution driven.


 
The analysis is provided as below: 
· X = UE position estimation error in meters
· Y = serving-satellite position estimation error in meters
· Tg: UE margin, which would comprise of both estimation error in DL timing and RF delay difference in UL vs DL. It is 2.73 Ts – 2.97 Ts in FR2-1. 
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[bookmark: _Ref149949980][bookmark: _Ref149950010]Proposal 1: Te_NTN = Td + Tp + Tg.  For 60kHz UL SCS, Te_NTN = 13.5 Ts with X+Y = 55 m. 

Regarding the PRACH timing requirement on 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. 
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[bookmark: _Ref149950016]Proposal 2: RAN4 to further study the timing requirement of PRACH. X+Y = 80 m and Tg = 3 Ts can be a starting point. 
RRM requirement for Ka band, for inter-sat Handover
For inter-sat, it considers only blind HO and no neighbor cell measurement (at least for mechanical steering UE), and the unknown HO requirement can be considered as the starting point.Issue 2-10: Inter-satellite Handover
Agreement:
· For Type 1 UE, inter-satellite HO requirements are the existing FR1 NTN HO requirements with unknown cell condition plus an additional interruption component for UE beam refinement to address a concern about beam mis-alignment at the handover period due to the target satellite position error and/or UE beam steering error. TBD on the additional interruption length. 
· For Type 2 UE, inter-satellite HO requirements are the existing FR1 NTN HO requirements with unknow cell condition plus an additional interruption component for the retuning of the mechanical beam direction. TBD on the additional interruption length.
· Postpone the discussion on inter-satellite CHO requirements on above 10GHz bands in future releases.

__Issue 2-11: Mechanical beam steering for Type 2 UE
Agreement:
· For Type 2 UE, in RAN4#109, discuss and decide whether/how to resolve issues due to non-zero beam switching delay from one satellite to another. 
· The beam switching delay can be an implicit or explicit UE capability. 
· The capability can be static or semi-static one. RAN4 to aim to decide the details (including any procedure modification, which may be needed in RAN1/2/, to accommodate Type 2 UE beam switching latency).

Specifically, for the Type 1 UE (electrical beam steering), few SSB samples would be further needed to resolve the misalignment. 
For the Type 2 UE (mechanical beam steering), the mechanical RX beam steering time (TRX beam steering) to point to the target satellite is significant and should be considered in the HO interruption time. The HO interruption can be as the following:  
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TRX beam steering ms
-	TRX beam steering is the time required to steer the RX beam from the source cell to the target cell on different satellite.  
[bookmark: _Ref146750481]Considering the steering time is varied with different UE implementation, thus the UE capability can be considered. 
[bookmark: _Ref149950261]Proposal 3: For inter-sat and mechanical-steered beam UE (Type 2) HO, the beam switching delay or the total HO interruption time can be reported as a UE capability. 
Summary
Proposal 1: Te_NTN = Td + Tp + Tg.  For 60kHz UL SCS, Te_NTN = 13.5 Ts with X+Y = 55 m.
Proposal 2: RAN4 to further study the timing requirement of PRACH. X+Y = 80 m and Tg = 3 Ts can be a starting point.
Proposal 3: For inter-sat and mechanical-steered beam UE (Type 2) HO, the beam switching delay or the total HO interruption time can be reported as a UE capability.
Reference 
[1] [bookmark: _Ref146526173][bookmark: _Hlk149811576]R4-2317374, WF on RRM WF and CR work split for NR_NTN_enh, RAN4#108bis, Oct. 2023.

image1.png
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 ¢ @





