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1. Introduction
In RAN1 #113 meeting, RAN1 received an LS from RAN4 on the potential support of NR over NTN for the frequency bands defined as part of FR2-NTN [1]. Regarding this issue, some aspects related to the operation of NR over NTN for frequency bands defined as part of FR2-NTN were discussed in RAN1 #114 meeting [2]. In this contribution, we discuss the PRACH configuration aspect related to the operation of NR over NTN for FR2-NTN.

2. Discussion
PRACH configuration
For PRACH configuration in NR, three tables are defined in TS 38.211 [3] depending on the combination of frequency range (i.e., FR1 or FR2) and/or spectrum type (i.e., paired spectrum (FDD) or unpaired spectrum (TDD)).
· Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink.
· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
· Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum.

FR2-NTN would be operated in paired spectrum (FDD) in FR2, which is not considered in the above tables. Therefore, in RAN1 #114 meeting, it was discussed to reuse one of the three tables defined in TS 38.211, and two possible alternatives were listed as follows:
· Alt 1: Reuse Table 6.3.3.2-2 and make it applicable to FR2-NTN without modifications (adopting the FDD aspects).
· Alt 2: Reuse Table 6.3.3.2-4 and make it applicable to FR2-NTN without modification (adopting the higher frequency aspects).

First of all, regarding Alt 1, it proposes to reuse Table 6.3.3.2-2 and apply to FR2-NTN without modifications. In terms of RACH slot density, since Table 6.3.3.2-2 is designed for paired spectrum (FDD), reusing Table 6.3.3.2-2 may be desirable compared to reusing Table 6.3.3.2-4. However, since reference subcarrier spacing for FR2-NTN can be defined differently from that defined in Table 6.3.3.2-2, so it is necessary to consider reinterpreting the subframe number defined in the PRACH configuration table as a slot number. For example, if 60 kHz SCS is defined to be used as reference subcarrier spacing in FR2-NTN, scaling factor 4 (=60/15) may be required for UE to reinterpret the subframe number as a slot number, because 15 kHz SCS is defined as reference subcarrier spacing of Table 6.3.3.2-2. In this example, if PRACH configuration index 87 is configured from gNB as captured below, UE can reinterpret the subframe numbers 4 and 9 as slot numbers 16 and 36 by multiplying them by a scaling factor 4.
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Configuration 
Index
	Preamble format
	
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
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	87
	A1
	16
	0
	4,9
	0
	1
	6
	2



On the other hands, regarding Alt 2, it proposes to reuse Table 6.3.3.2-4 and apply to FR2-NTN without modifications. Since Table 6.3.3.2-4 is designed for FR2, so it has an advantage that reference subcarrier spacing for FR2-NTN can be the same as the reference subcarrier spacing defined in Table 6.3.3.2-4. However, Table 6.3.3.2-4 is designed for unpaired spectrum (TDD), so if Table 6.3.3.2-4 is reused without modification, the RACH slot density may not be suitable for paired spectrum (FDD).
In conclusion, both alternatives can be applied for FR2-NTN, but we prefer Alt 1 (reuse Table 6.3.3.2-2). In addition, we propose an additional UE behavior for reinterpreting the subframe number of Table 6.3.3.2-2.

Proposal 1. Reuse Table 6.3.3.2-2 and apply to FR2-NTN, and UE behavior for reinterpreting the slot index of Table 6.3.3.2-2 is supported.
· Scaling factor (= reference subcarrier spacing for FR2-NTN / reference subcarrier spacing for Table 6.3.3.2-2) is defined.
· UE can reinterpret the subframe number (A) as slot number (A*B) by multiplying it by the scaling factor (B).

3. Conclusion
In this contribution, we discussed the PRACH configuration aspect related to the operation of NR over NTN for FR2-NTN, we have following proposal.

Proposal 1. Reuse Table 6.3.3.2-2 and apply to FR2-NTN, and UE behavior for reinterpreting the slot index of Table 6.3.3.2-2 is supported.
· Scaling factor (= reference subcarrier spacing for FR2-NTN / reference subcarrier spacing for Table 6.3.3.2-2) is defined.
· UE can reinterpret the subframe number (A) as slot number (A*B) by multiplying it by the scaling factor (B).
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