3GPP TSG RAN WG1 Meeting #115	R1-2311996
[bookmark: _Hlk131587674]Chicago, USA, November 13th – November 17th, 2023

Agenda Item:	8.13
Source:	MediaTek Inc.
Title:	Discussion on RAN4 LS on the system parameters for NTN above 10 GHz 
Document for:	Discussion and Decision 


1 Introduction
In RAN#101 [1], the revised WID on NR NTN enhancements was endorsed.  This includes an objective for NR-NTN deployment in above 10 GHz bands. RAN4 sent an LS to RAN1 and RAN2 on the system parameters for NTN above 10 GHz  [2]. This contribution discusses further aspects of 10 GHz.

2 Discussion
RAN1#114bis made the following working assumption on PRACH configuration.Working assumption
For PRACH configuration for operation in FR2-NTN, Table 6.3.3.2-4 of TS 38.211 is used as baseline.
FFS: Whether further modifications would be needed


Table 6.3.3.1-2 of TS 38.211 specifies the preamble formats A1-4, B1-4, and C0, C2 for 𝑳RA ∈ {𝟏𝟑𝟗, 𝟓𝟕𝟏, 𝟏𝟏𝟓𝟏} and 𝚫𝒇RA = 𝟏𝟓 ⋅ 𝟐𝝁 kHz where 𝝁 ∈ {𝟎, 𝟏, 𝟐, 𝟑, 𝟓, 𝟔}. The preamble formats with smallest cyclic prefix are A1 and B1 with values shown in Table 1. It can be seen that with SCS up to 120 kHz, the cyclic prefix will exceed the maximum transmit timing error of 22.Ts=0.716  µs specified for SCS of SSB signal of 30 kHz and SCS of UL signal of 30 kHz. The transmit timing requirements with larger SCS of 60 kHz, 120 kHz, and 240 kHz are under discussions in RAN4. They are likely to be in the order of 22.Ts with some tightening of error terms due to GNSS error and satellite delay prediction error. We believe it is sufficient to support legacy RACH preamble formats in FR2 with SCS up to 120 kHz. We do not see a strong need to support preamble formats A1 and B1 with the largest SCS of 240 kHz. 

	SCS
	A1
	B1

	60 kHz
	2.35 µs
	1.75 µs

	120 kHz
	1.175 µs
	0.875 µs

	240 kHz
	0.5875 µs
	0.4375 µs



Observation 1: The smallest cyclic prefix with preamble formats A1 and B1 can exceed transmit timing error requirements for SCS of up to 120 kHz.
Proposal 1: RAN1 can de-prioritize design of new RACH preamble formats with SCS=240 kHz.

Table 6.3.3.2-4 of TS 38.211 specified random access configurations for FR2 and unpaired spectrum, i.e. TDD mode. The main difference for paired spectrum would be the slot number configuration. There would be no restriction on slot number for paired spectrum as any slot number in DL or UL directions can be considered for RACH configuration since it is FDD mode. 
Observation 2: Assuming Table 6.3.3.2-4 of TS 38.211 specified random access configurations for FR2 and unpaired spectrum is used as baseline for FR2-NTN, it may be needed to discuss the slot number configuration to optimize paired operations.

4 Conclusion
In this contribution, the following observations and proposals were made:
Observation 1: The smallest cyclic prefix with preamble formats A1 and B1 can exceed transmit timing error requirements for SCS of up to 120 kHz.
Proposal 1: RAN1 can de-prioritize design of new RACH preamble formats with SCS=240 kHz.
Observation 2: Assuming Table 6.3.3.2-4 of TS 38.211 specified random access configurations for FR2 and unpaired spectrum is used as baseline for FR2-NTN, it may be needed to discuss the slot number configuration to optimize paired operations.
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