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[bookmark: _Toc101615135]1	Introduction
[bookmark: _Hlk75780291]At RAN1#113, a LS from RAN4 was received, discussing the potential support of NR system parameters over NTN for certain frequency bands in FR2-NTN [1]. At RAN1#114bis, RAN1#115 and RAN1#116, a number of agreements and conclusions were made while some topics were left for further discussion at RAN1#116bis. The discussion at RAN1#116 is summarized in a FL summary, see [2].
In this contribution, we discuss the remaining aspects and provide a preliminary analysis of the specification impact.
2	Discussion
2.1	PRACH configurations
At RAN1#115, the following agreement was made [3]:
	Agreement
Confirm the working assumption from RAN1#114-bis on the 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 to the PRACH configuration Table would be needed



Regarding the FFS, the following conclusion was made at RAN1#116:
	Conclusion
RAN1 will decide at RAN1#116bis on whether to reuse Table 6.3.3.2-4 of TS 38.211 without modification for NR over NTN for FR2-NTN in Rel-18, or to reuse the table with modifications.



Table 6.3.3.2-4 is specifically designed for terrestrial networks and for FR2-TDD operations. It is required to consider the impact of TDD DL-UL scheduling and SSBs periods, and hence not the optimal choice for FR2-FDD. Thus, Table 6.3.3.2-4 should be slightly modified to overcome those limitations.
[bookmark: _Toc163248423]Table 6.3.3.2-4 is designed for terrestrial networks and FR2-TDD operations, taking into account the impact of TDD DL-UL scheduling and SSBs periods. Thus, the entries designed for TDD impose unnecessary limitations for non-terrestrial networks with FR2-FDD operations.
[bookmark: _Hlk149832232]Specifically, PRACH configurations in Table 6.3.3.2-4 that have a non-zero starting symbol should be revisited within the context of an FDD operation. A non-zero starting symbol is useful to avoid TDD DL-UL interference, to allow PDCCH, and to have more freedom to schedule DL, which is only beneficial for TDD [4][2]. But for FDD, it unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot. The unused symbols are difficult to utilize for other UL channels. For example, as illustrated in Figure 1, PRACH configuration 12 of Table 6.3.3.2-4 has starting symbol 7, and 3 possible PRACH occasions in time domain  within a PRACH slot. For FDD operation, this could be changed to starting symbol 0, and 6 possible PRACH occasions in time domain, as illustrated in Figure 2.

[bookmark: _Ref149583031][image: ]
[bookmark: _Ref149583104][bookmark: _Hlk149584071]Figure 1: PRACH occasions within a PRACH slot for PRACH configuration 12 for FR2 and unpaired spectrum.
[image: ]
[bookmark: _Ref149585019]Figure 2: Proposed PRACH occasions within a PRACH slot for PRACH configuration 12 for FR2 and paired spectrum.
Corresponding changes should be made to other configurations that have non-zero starting symbol. However, for some configurations, this would make the configuration identical to another configuration. E.g., configuration 15 would be identical to configuration 17. For these configurations, it is proposed to replace them with new configurations, optimized for FR2-NTN FDD operation, as further discussed below.
[bookmark: _Toc149931328][bookmark: _Toc163248424][bookmark: _Ref149836186]Using a non-zero starting symbol for FDD PRACH configurations unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot.
[bookmark: _Toc163248425]Using a non-zero starting symbol for FDD PRACH configurations leaves unused fractions of UL slots that are difficult to utilize for other UL channels.

Based on the discussion above, we propose the following:
[bookmark: _Ref159188930][bookmark: _Toc163248428]For PRACH configurations for FDD operation in FR2-NTN, introduce a new table (Table 6.3.3.2-x) in TS 38.211, which is a copy of Table 6.3.3.2-4, except for the following revision suiting FDD:
· [bookmark: _Toc163248429]For PRACH configurations with non-zero starting symbol for which changing their starting symbol to zero does not make them identical to another configurations, change the starting symbol to zero and increase (if possible) the number of time domain PRACH occasions.
There are in total 107 PRACH configurations with a non-zero starting symbol for which changing the starting symbol to zero would not make it identical to another configuration. The impact of Proposal 1 is summarized in Table 1. A complete table according to Proposal 1 is shown in Appendix A.
[bookmark: _Ref159191763]Table 1: Summary of impact of Proposal 1.
	
	PRACH configurations with non-zero starting symbol

	Total entries
	Unmodified entries
	Updated entries

	256
	149
	107



2.2	UE autonomous timing advance aspects
It is well-known that the timing error budget for high SCS is challenging. Therefore, RAN1 should reconsider improvements that were already evaluated but not pursued in Rel-17, since these may be more relevant with a tighter timing error budget.
2.2.1	RAN4 timing accuracy requirements
In RAN4 #109 and #110, RAN4 agreed on requirements for initial transmit timing accuracy [6]. The requirements are summarized in Table 2:

[bookmark: _Ref163210966]Table 2: Initial transmit timing accuracy requirements for FR2-NTN.
	Case
	UL SCS
	DL SCS SSB
	Te_NTN
	Condition

	1
	60 kHz
	120 kHz/240 kHz
	13 Ts
	

	
	120 kHz
	120 kHz/240 kHz
	7.5 Ts
	

	2
	60 kHz
	120 kHz/240 kHz
	13 Ts
	

	
	120 kHz
	120 kHz/240 kHz
	7.5 Ts
	Ephemeris refreshed at least every [7] seconds

	3
	60 kHz
	120 kHz/240 kHz
	13 Ts
	

	
	120 kHz
	120 kHz/240 kHz
	[10] Ts
	FFS




Case 1, 2 and 3 are defined as shown in Table 3.
 
[bookmark: _Ref158978499]Table 3: RAN4 case definitions.
	 
	GSO
	LEO

	Stationary UE 
	Case 1
	Case 2

	Mobile UE (VSAT)
	Case 3
	Case 4 (out of scope)


 
2.2.2	3rd order term of common TA
3rd order derivative of Common TA was evaluated in detail in Rel-17 e.g. in [5] and clear benefits were shown. 
As described in section 2.2.1, the tightest timing error requirement for FR2-NTN, 7.5 Ts, applies for 120 kHz UL SCS and stationary UE. A breakdown of the different components of the timing error is performed in [7] and gives that most of this (6.5-6.7 Ts) corresponds to position estimation errors of the satellite and UE. No implementation margin in gNB is allowed, and in particular no margin for inaccuracy in Common TA.
[bookmark: _Toc163248426]The RAN4 timing accuracy requirements for FR2-NTN are very tight and leave no margin for impairments in gNB, e.g., Common TA errors.
The black curve in Figure 3  (from [5]) shows the sum of UE-specific TA + Common TA estimation error with up to 2nd order term of common TA. It can be seen that the error exceeds the timing accuracy requirement of 7.5 Ts (244 µs) if SIB19 update period is approximately 17 seconds. Note that other sources of error (see e.g [7]) are disregarded in these simulations, so the actual update period would be even shorter.
The pink curve shows the sum of UE-specific TA + common TA estimation error with up to 3rd order term for Common TA. It can be seen that the timing accuracy is significantly increased and the timing error does not exceed the timing accuracy requirement of 7.5 Ts even at 30 seconds.

[image: Chart

Description automatically generated]
[bookmark: _Ref155614464]Figure 3: 99th percentile approximation error of Total TA (UE-specific  + Common TA).

[bookmark: _Toc149931329][bookmark: _Toc163248427]The transmission timing accuracy can be significantly increased, or the NTN-SIB update rate significantly reduced, if a 3rd order term of common TA is introduced.
[bookmark: _Toc149931332][bookmark: _Toc163248430]Introduce a 3rd order term of common TA for FR2-NTN.
2.4	Specification impact
Draft CRs to 38.211, 38.213 and 38.214 are provided in [8], [9] and [10].
[bookmark: _Toc101615138]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Table 6.3.3.2-4 is designed for terrestrial networks and FR2-TDD operations, taking into account the impact of TDD DL-UL scheduling and SSBs periods. Thus, the entries designed for TDD impose unnecessary limitations for non-terrestrial networks with FR2-FDD operations.
Observation 2	Using a non-zero starting symbol for FDD PRACH configurations unnecessarily limits the number of time-domain PRACH occasions within a PRACH slot.
Observation 3	Using a non-zero starting symbol for FDD PRACH configurations leaves unused fractions of UL slots that are difficult to utilize for other UL channels.
Observation 4	The RAN4 timing accuracy requirements for FR2-NTN are very tight and leave no margin for impairments in gNB, e.g., Common TA errors.
Observation 5	The transmission timing accuracy can be significantly increased, or the NTN-SIB update rate significantly reduced, if a 3rd order term of common TA is introduced.
 Based on the discussion in the previous sections we propose the following:
Proposal 1	For PRACH configurations for FDD operation in FR2-NTN, introduce a new table (Table 6.3.3.2-x) in TS 38.211, which is a copy of Table 6.3.3.2-4, except for the following revision suiting FDD:
	For PRACH configurations with non-zero starting symbol for which changing their starting symbol to zero does not make them identical to another configurations, change the starting symbol to zero and increase (if possible) the number of time domain PRACH occasions.
Proposal 2	Introduce a 3rd order term of common TA for FR2-NTN.
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Appendix A	PRACH configuration table
The set of proposed PRACH configurations according to Proposal 1 is shown in Table 4. 

[bookmark: _Ref149836150]Table 4: Random access configurations for FR2-NTN and paired spectrum.
	PRACH
Config. 
Index
	Preamble format
	
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	Number of time-domain PRACH occasions within a PRACH slot
	PRACH duration
	
Ericsson Comment

	
	
	x
	y
	
	
	
	
	
	

	0
	A1
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2
	Fully-reused

	1
	A1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	6 
	2
	Fully-reused

	2
	A1
	8
	1,2
	9,19,29,39
	0
	2
	6
	2
	Fully-reused

	3
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2
	Fully-reused

	4
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6 
	2
	Fully-reused

	5
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2
	Fully-reused

	6
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2
	Fully-reused

	7
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2
	Fully-reused

	8
	A1
	2
	1
	7,15,23,31,39
	0
	2
	6
	2
	Fully-reused

	9
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2
	Fully-reused

	10
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2
	Fully-reused

	11
	A1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2
	Fully-reused

	12
	A1
	1
	0
	19,39
	7 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	13
	A1
	1
	0
	3,5,7
	0
	1
	6
	2
	Fully-reused

	14
	A1
	1
	0
	24,29,34,39
	7 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	15
	A1
	1
	0
	9,19,29,39
	7
	2
	3
	2
	Would become identical to configuration 17
 kept unmodified 

	16
	A1
	1
	0
	17,19,37,39
	0
	1
	6
	2
	Fully-reused

	17
	A1
	1
	0
	9,19,29,39
	0
	2 
	6
	2
	Fully-reused

	18
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	6
	2
	Fully-reused

	19
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3
	2
	Would become identical to configuration 18
 kept unmodified 

	20
	A1
	1
	0
	3,5,7,9,11,13
	7 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	21
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3
	2
	Would become identical to configuration 23
 kept unmodified 

	22
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2
	Fully-reused

	23
	A1
	1
	0
	23,27,31,35,39
	0
	1
	6
	2
	Fully-reused

	24
	A1
	1
	0
	13,14,15, 29,30,31,37,38,39
	7 -> 0
	2
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	25
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3
	2
	Would become identical to configuration 26
 kept unmodified 

	26
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2
	Fully-reused

	27
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	1
	6
	2
	Fully-reused

	28
	A1
	1
	0
	0,1,2,…,39
	7 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	29
	A2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4
	Fully-reused

	30
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	3
	4
	Fully-reused

	31
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4
	Fully-reused

	32
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3 
	4
	Fully-reused

	33
	A2
	8
	1,2
	9,19,29,39
	0
	2
	3
	4
	Fully-reused

	34
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4
	Fully-reused

	35
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4
	Fully-reused

	36
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4
	Fully-reused

	37
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4
	Fully-reused

	38
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4
	Fully-reused

	39
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4
	Fully-reused

	40
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4
	Fully-reused

	41
	A2
	1
	0
	19,39
	5 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	42
	A2
	1
	0
	3,5,7
	0
	1
	3
	4
	Fully-reused

	43
	A2
	1
	0
	24,29,34,39
	5 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	44
	A2
	1
	0
	9,19,29,39
	5
	2
	2
	4
	Would become identical to configuration 33
 kept unmodified 

	45
	A2
	1
	0
	17,19,37,39
	0
	1
	3
	4
	Fully-reused

	46
	A2
	1
	0
	9, 19, 29, 39
	0
	2
	3
	4
	Fully-reused

	47
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4
	Fully-reused

	48
	A2
	1
	0
	23,27,31,35,39
	5
	1
	2
	4
	Would become identical to configuration 49
 kept unmodified

	49
	A2
	1
	0
	23,27,31,35,39
	0
	1
	3
	4
	Fully-reused

	50
	A2
	1
	0
	3,5,7,9,11,13
	5
	1
	2
	4
	Would become identical to configuration 51
 kept unmodified

	51
	A2
	1
	0
	3,5,7,9,11,13
	0
	1
	3
	4
	Fully-reused

	52
	A2
	1
	0
	4,9,14,19,24,29,34,39
	5
	1
	2
	4
	Would become identical to configuration 53
 kept unmodified

	53
	A2
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	3
	4
	Fully-reused

	54
	A2
	1
	0
	13,14,15, 29,30,31,37,38,39
	5 -> 0
	2
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	55
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	5
	1
	2
	4
	Would become identical to configuration 56
 kept unmodified

	56
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4
	Fully-reused

	57
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	3
	4
	Fully-reused

	58
	A2
	1
	0
	0,1,2,…,39
	5 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	59
	A3
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	60
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6
	Fully-reused

	61
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	62
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	63
	A3
	8
	1,2
	9,19,29,39
	0
	2
	2
	6
	Fully-reused

	64
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	Fully-reused

	65
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	66
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	67
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	Fully-reused

	68
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	69
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	70
	A3
	1
	0
	19,39
	7 -> 0
	1
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	71
	A3
	1
	0
	3,5,7
	0
	1
	2
	6
	Fully-reused

	72
	A3
	1
	0
	9,11,13
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	73
	A3
	1
	0
	24,29,34,39
	7 -> 0
	1
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	74
	A3
	1
	0
	9,19,29,39
	7
	2
	1
	6
	Would become identical to configuration 76
 kept unmodified

	75
	A3
	1
	0
	17,19,37,39
	0
	1
	2
	6
	Fully-reused

	76
	A3
	1
	0
	9,19,29,39
	0
	2 
	2
	6
	Fully-reused

	77
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6
	Fully-reused

	78
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6
	Would become identical to configuration 79
 kept unmodified

	79
	A3
	1
	0
	23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	80
	A3
	1
	0
	3,5,7,9,11,13
	0
	1
	2
	6
	Fully-reused

	81
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6
	Would become identical to configuration 80
 kept unmodified

	82
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	Fully-reused

	83
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6
	Would become identical to configuration 82
 kept unmodified

	84
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	7 -> 0
	2
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	85
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6
	Would become identical to configuration 86
 kept unmodified

	86
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	87
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6
	Fully-reused

	88
	A3
	1
	0
	0,1,2,…,39
	7 -> 0
	1
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	89
	B1
	16
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	2
	6
	
2
	starting symbol changed to zero

	90
	B1
	8
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	2
	6
	2
	starting symbol changed to zero 

	91
	B1
	8
	1,2
	9,19,29,39
	2 -> 0
	2
	6
	2
	starting symbol changed to zero

	92
	B1
	4
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	2
	6
	2
	starting symbol changed to zero

	93
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	2
	6
	2
	starting symbol changed to zero

	94
	B1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero

	95
	B1
	1
	0
	19,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	96
	B1
	1
	0
	3,5,7
	2 -> 0
	1
	6
	2
	starting symbol changed to zero

	97
	B1
	1
	0
	24,29,34,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	98
	B1
	1
	0
	9,19,29,39
	8
	2
	3
	2
	Would become identical to configuration 100
 kept unmodified

	99
	B1
	1
	0
	17,19,37,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero

	100
	B1
	1
	0
	9,19,29,39
	2 -> 0
	2 
	6
	2
	starting symbol changed to zero

	101
	B1
	1
	0
	7,15,23,31,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero

	102
	B1
	1
	0
	23,27,31,35,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	103
	B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2
	Would become identical to configuration 102
 kept unmodified

	104
	B1
	1
	0
	3,5,7,9,11,13
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	105
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	106
	B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6 
	2
	Would become identical to configuration 105
 kept unmodified or “one beam per cell entry”

	107
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2
	Would become identical to configuration 109
 kept unmodified

	108
	B1
	1
	0
	13,14,15, 29,30,31,37,38,39
	8 -> 0
	2
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	109
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero

	110
	B1
	1
	0
	1,3,5,7,…,37,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero

	111
	B1
	1
	0
	0,1,2,…,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	112
	B4
	16
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	Fully-reused

	113
	B4
	16
	1,2
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	1
	12
	Fully-reused

	114
	B4
	8
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	Fully-reused

	115
	B4
	8
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	Fully-reused

	116
	B4
	8
	1,2
	9,19,29,39
	0
	2
	1
	12
	Fully-reused

	117
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12
	Fully-reused

	118
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	Fully-reused

	119
	B4
	4
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	Fully-reused

	120
	B4
	2
	1
	7,15,23,31,39
	2 -> 0
	2
	1
	12
	starting symbol changed to zero

	121
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12
	Fully-reused

	122
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12
	Fully-reused

	123
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	Fully-reused

	124
	B4
	1
	0
	19, 39
	2 -> 0
	2 
	1
	12
	starting symbol changed to zero

	125
	B4
	1
	0
	17, 19, 37, 39
	0
	1
	1
	12
	Fully-reused

	126
	B4
	1
	0
	24,29,34,39
	2 -> 0
	1
	1
	12
	starting symbol changed to zero

	127
	B4
	1
	0
	9,19,29,39
	2
	2 
	1
	12
	Would become identical to configuration 128
 kept unmodified

	128
	B4
	1
	0
	9,19,29,39
	0
	2
	1
	12
	Fully-reused

	129
	B4
	1
	0
	7,15,23,31,39
	0
	1 
	1
	12
	Fully-reused

	130
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1
	12
	Fully-reused

	131
	B4
	1
	0
	23,27,31,35,39
	0
	1
	1
	12
	Fully-reused

	132
	B4
	1
	0
	23,27,31,35,39
	2 -> 0
	2
	1
	12
	starting symbol changed to zero

	133
	B4
	1
	0
	9,11,13,15,17,19
	0
	1 
	1
	12
	Fully-reused

	134
	B4
	1
	0
	3,5,7,9,11,13
	2 -> 0
	1
	1
	12
	starting symbol changed to zero

	135
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	1 
	1
	12
	Fully-reused

	136
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2 -> 0
	2
	1
	12
	starting symbol changed to zero

	137
	B4
	1
	0
	13,14,15, 29,30,31,37,38,39
	2 -> 0
	2
	1
	12
	starting symbol changed to zero

	138
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12
	Fully-reused

	139
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1
	12
	Would become identical to configuration 138
 kept unmodified

	140
	B4
	1
	0
	3, 5, 7, …, 23,25
	2 -> 0
	1
	1
	12
	starting symbol changed to zero

	141
	B4
	1
	0
	3, 5, 7, …, 23,25
	0
	2
	1
	12
	Fully-reused

	142
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	1
	1
	12
	Fully-reused

	143
	B4
	1
	0
	0, 1, 2,…, 39
	2 -> 0
	1
	1
	12
	starting symbol changed to zero

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2
	Fully-reused

	145
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	7
	2
	Fully-reused

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	Fully-reused

	147
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	Fully-reused

	148
	C0
	8
	1,2
	9,19,29,39
	0
	2
	7
	2
	Fully-reused

	149
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	Fully-reused

	150
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2
	Fully-reused

	151
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	Fully-reused

	152
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2
	Fully-reused

	153
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	Fully-reused

	154
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2
	Fully-reused

	155
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	Fully-reused

	156
	C0
	1
	0
	19,39
	8 -> 0
	1
	3 -> 7
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	157
	C0
	1
	0
	3,5,7
	0
	1
	7
	2
	Fully-reused

	158
	C0
	1
	0
	24,29,34,39
	8 -> 0
	1
	3 -> 7
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	159
	C0
	1
	0
	9,19,29,39
	8
	2
	3
	2
	Would become identical to configuration 161
 kept unmodified 

	160
	C0
	1
	0
	17,19,37,39
	0
	1
	7
	2
	Fully-reused

	161
	C0
	1
	0
	9,19,29,39
	0
	2 
	7
	2
	Fully-reused

	162
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3
	2
	Would become identical to configuration 164
 kept unmodified 

	163
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2
	Fully-reused

	164
	C0
	1
	0
	23,27,31,35,39
	0
	1
	7
	2
	Fully-reused

	165
	C0
	1
	0
	3,5,7,9,11,13
	8 -> 0
	1
	3 -> 7
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	166
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2
	Would become identical to configuration 167
 kept unmodified 

	167
	C0
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	7
	2
	Fully-reused

	168
	C0
	1
	0
	13,14,15, 29,30,31,37,38,39
	8 -> 0
	2
	3 -> 7
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	169
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2
	Would become identical to configuration 170
 kept unmodified 

	170
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2
	Fully-reused

	171
	C0
	1
	0
	1,3,5,7,…,37,39
	0
	1
	7
	2
	Fully-reused

	172
	C0
	1
	0
	0,1,2,…,39
	8 -> 0
	1
	3 -> 7
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions

	173
	C2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	174
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6
	Fully-reused

	175
	C2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	176
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	177
	C2
	8
	1,2
	9,19,29,39
	0
	2
	2
	6
	Fully-reused

	178
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	Fully-reused

	179
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	180
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	181
	C2
	2
	1
	7,15,23,31,39
	2 -> 0
	2
	2
	6
	starting symbol changed to zero

	182
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6
	Fully-reused

	183
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6
	Fully-reused

	184
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	185
	C2
	1
	0
	19,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	186
	C2
	1
	0
	3,5,7
	0
	1
	2
	6
	Fully-reused

	187
	C2
	1
	0
	24,29,34,39
	7 -> 0
	1
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	188
	C2
	1
	0
	9,19,29,39
	7 -> 0
	2
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	189
	C2
	1
	0
	17,19,37,39
	0
	1
	2
	6
	Fully-reused

	190
	C2
	1
	0
	9,19,29,39
	2
	2 
	2
	6
	Would become identical to configuration 188
 kept unmodified 

	191
	C2
	1
	0
	7,15,23,31,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	192
	C2
	1
	0
	3,5,7,9,11,13
	7 -> 0
	1
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	193
	C2
	1
	0
	23,27,31,35,39
	7 -> 0
	2
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	194
	C2
	1
	0
	23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7 -> 0
	2
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	196
	C2
	1
	0
	4,9,14,19,24,29,34,39
	2 -> 0
	1 
	2
	6
	starting symbol changed to zero

	197
	C2
	1
	0
	13,14,15, 29,30,31,37,38,39
	7 -> 0
	2
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6
	Would become identical to configuration 199
 kept unmodified 

	199
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6
	Fully-reused

	200
	C2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6
	Fully-reused

	201
	C2
	1
	0
	0,1,2,…,39
	7 -> 0
	1
	1 -> 2
	6
	starting symbol changed to zero and increased number of time domain PRACH occasions

	202
	A1/B1
	16
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	Note: Based on FR1 FDD in TS 38.211, the  number of time domain PRACH occasions could be increased to “7.

	203
	A1/B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	204
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	205
	A1/B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	206
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	207
	A1/B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	208
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	209
	A1/B1
	1
	0
	19,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions
	

	210
	A1/B1
	1
	0
	9,19,29,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions
	

	211
	A1/B1
	1
	0
	17,19,37,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	212
	A1/B1
	1
	0
	9,19,29,39
	2 -> 0
	2
	6
	2
	starting symbol changed to zero
	

	213
	A1/B1
	1
	0
	23,27,31,35,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions
	

	214
	A1/B1
	1
	0
	7,15,23,31,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	215
	A1/B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2
	Would become identical to configuration 213
 kept unmodified 
	

	216
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	8 -> 0
	1
	3 -> 6
	2
	starting symbol changed to zero and increased number of time domain PRACH occasions
	

	217
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6
	2
	Would become identical to configuration 216
 kept unmodified 
	

	218
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	219
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2 -> 0
	1
	6
	2
	starting symbol changed to zero
	

	220
	A2/B2
	16
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	221
	A2/B2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	222
	A2/B2
	8
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	223
	A2/B2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	224
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	225
	A2/B2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	226
	A2/B2
	2
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	227
	A2/B2
	1
	0
	19,39
	6 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	228
	A2/B2
	1
	0
	9,19,29,39
	6 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	229
	A2/B2
	1
	0
	17,19,37,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	230
	A2/B2
	1
	0
	9,19,29,39
	2
	2
	3
	4
	Would become identical to configuration 228
 kept unmodified 

	231
	A2/B2
	1
	0
	23,27,31,35,39
	6 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	232
	A2/B2
	1
	0
	7,15,23,31,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	233
	A2/B2
	1
	0
	23,27,31,35,39
	2
	1
	3
	4
	Would become identical to configuration 231
 kept unmodified 

	234
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	6 -> 0
	1
	2 -> 3
	4
	starting symbol changed to zero and increased number of time domain PRACH occasions

	235
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	3
	4
	Would become identical to configuration 234
 kept unmodified 

	236
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	237
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	2 -> 0
	1
	3
	4
	starting symbol changed to zero

	238
	A3/B3
	16
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	239
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	240
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	241
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	242
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	243
	A3/B3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	244
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	245
	A3/B3
	1
	0
	19,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	246
	A3/B3
	1
	0
	9,19,29,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	247
	A3/B3
	1
	0
	17,19,37,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	248
	A3/B3
	1
	0
	9,19,29,39
	2 -> 0
	2
	2
	6
	starting symbol changed to zero

	249
	A3/B3
	1
	0
	7,15,23,31,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	250
	A3/B3
	1
	0
	23,27,31,35,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	251
	A3/B3
	1
	0
	23,27,31,35,39
	2 -> 0
	2
	2
	6
	starting symbol changed to zero

	252
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	253
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2 -> 0
	2
	2
	6
	starting symbol changed to zero

	254
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero

	255
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	2 -> 0
	1
	2
	6
	starting symbol changed to zero
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