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Introduction
The following agreements were made for NR RACH format design in RAN1:
RAN1 91 [1]
Agreements:
· Using 9 bits in the RRC for the RACH configuration. 
· 8 bits to indicate the prach-ConfigIndex
· 1 bit to indicate prach-Msg1SubcarrierSpacing 
· Range of values: {15, 30} or {60, 120} kHz
· Note: For above 6GHz 1 bit is used to indicate the SCS for Msg1, for below 6GHz 1- bit to indicate the SCS for Msg1 (applicable for the short sequence, for the long sequence it is given by the format)
· Different tables for FDD and TDD
· No need to indicate sequence length
· prach-ConfigIndex: 
· Range of values: {0,1,..,255}
· prach-Msg1SubcarrierSpacing
· Range of values: 0, 1
· For below 6GHz the values indicate 15kHz or 30kHz
· For above 6GHz the values indicate 60kHz or 120kHz
Agreements:
· For format 2, introduce a configurable offset with a value chosen from [0,[6]] symbols based on 15kHz SCS
· No configurable offset for other formats based on long sequences
· prach-StartingSymbolIndex for short sequence
· Range of values: {0, 2}
· prach-EndSymbolIndex for short sequence
· Range of values: {[11], 13}
· (Working assumption) handling of the above 3 parameters is to be included in the configurable table instead of a separate configuration

Agreements:
· Configuration period:
· Range of values: {10, 20, 40, 80, 160} ms
· Note that handling of the above is to be included in the configurable table instead of a separate configuration

Agreements:
For PRACH preamble formats based on the short sequence length, NR supports the following formats: 
· For Rel-15, format A0 is not supported for SCS = 15/30/60/120kHz
· Format A
· A1, A2, A3
· Note: for only format A case, consider leaving a blank symbol at the end of the RACH transmission
· Format B 
· B4, B1
· Format A in combination with format B
· A1/B1, A2/B2, A3/B3
· For format C
· C0 and C2
Note: Only one format is configured by the gNB
· Send LS to RAN4 to check format A1/A2/A3 for 120kHz and format C0 for 120kHz. [Intel] R1-1721561, revised in R1-1721622, which is approved by removing “B1” entry in the table, final LS is in R1-1721630

Agreements:
· NR support consecutive mapping of RACH resources within a RACH slot

Agreements:
The PRACH configuration tables use the following columns for the parameters with related parameter values
· PRACH Configuration number
· Values: 0-255
· Preamble Format
· Long sequence: 0-3
· Short sequence: A1, A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2
· Configuration period
· Values {1,2,4,8,16} (10ms*Nperiod)
· SFN mod Config. period
· For below 6GHz, subframe numbering is used 
· Granularity is 1ms, based on 15kHz SCS
· For short sequence length and SCS = 30kHz, the number of RACH slots in a subframe can be 1 or 2
· When there is only one RACH slot the second RACH slot is used
· For short sequence length and SCS = 15kHz, the number of RACH slots in a subframe is be 1
· RACH slot number is used for above 6GHz 
· 0.25ms granularity based on SCS = 60kHz 
· For the 120kHz SCS the number of RACH slots in 0.25ms can be 1 or 2 
· When there is only one RACH slot the second RACH slot is used
· For the 60kHz SCS the number of RACH slots in 0.25ms is 1
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,2} for short sequence
· Values {0,6} for format 2
· Always be 0 for format 0,1,3
· FFS definition of the starting symbol for the unpaired spectrum 
· Number of time domain RACH occasions within a RACH slot
· For preamble format (working assumption), at least the following # of occasions:
· A1: 6
· A2: 3
· A3: 2
· B4: 1
· B1: 6 or 7
· C0: 4
· C2: 2
· A1/B1: 6 or 7
· A2/B2: 3
· A3/B3: 2
· The value is not applicable (N/A) for format 0-3

Agreements:
· For long sequence with length 839, NR adopts the root Zadoff-Chu sequence order (logical to physical root mapping) as in LTE given by 36.211 Table 5.7.2-4
· For short sequence with length 139, NR adopts the root Zadoff-Chu sequence order (logical to physical root mapping) as in LTE given by 36.211 Table 5.7.2-5

Agreements:
· For long sequence:
· At least for table for paired spectrum, for PRACH format 0 and 1 and configuration period 10/20ms only select from LTE table
· Adding entries for Configuration period of 40ms, 80ms and160ms
· For short sequence, below 6GHz
· Strive to follow the subframe number as used for the long sequence in order to provide RACH configurations with the same density as for the long sequences
Working assumption:
· At least for table for paired spectrum, format 3 can use the same configuration with format 0 as the same format length (but different PRACH configuration indices)

Agreements:
· NR supports the following table
· Note: the PRACH config index below needs to be adjusted to allow for additional new entries and to have consecutive indexing for each PRACH format
Table 1: RACH configuration table for below 6GHz (format 0 and 1)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	0
	0
	2
	1
	1
	N/A
	N/A
	N/A

	1
	0
	2
	4
	1
	N/A
	N/A
	N/A

	2
	0
	2
	7
	1
	N/A
	N/A
	N/A

	3
	0
	1
	1
	0
	N/A
	N/A
	N/A

	4
	0
	1
	4
	0
	N/A
	N/A
	N/A

	5
	0
	1
	7
	0
	N/A
	N/A
	N/A

	6
	0
	1
	1,6
	0
	N/A
	N/A
	N/A

	7
	0
	1
	2,7
	0
	N/A
	N/A
	N/A

	8
	0
	1
	3,8
	0
	N/A
	N/A
	N/A

	9
	0
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	10
	0
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	11
	0
	1
	3, 6, 9
	0
	N/A
	N/A
	N/A

	12
	0
	1
	0,2,4,6,8
	0
	N/A
	N/A
	N/A

	13
	0
	1
	1,3,5,7,9
	0
	N/A
	N/A
	N/A

	14
	0
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	N/A
	N/A
	N/A

	15
	0
	2
	9
	1
	N/A
	N/A
	N/A

	16
	1
	2
	1
	1
	N/A
	N/A
	N/A

	17
	1
	2
	4
	1
	N/A
	N/A
	N/A

	18
	1
	2
	7
	1
	N/A
	N/A
	N/A

	19
	1
	1
	1
	0
	N/A
	N/A
	N/A

	20
	1
	1
	4
	0
	N/A
	N/A
	N/A

	21
	1
	1
	7
	0
	N/A
	N/A
	N/A

	22
	1
	1
	1,6
	0
	N/A
	N/A
	N/A

	23
	1
	1
	2,7
	0
	N/A
	N/A
	N/A

	24
	1
	1
	3,8
	0
	N/A
	N/A
	N/A

	25
	1
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	26
	1
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	27
	1
	1
	3,6,9
	0
	N/A
	N/A
	N/A

	28
	1
	2
	9
	1
	N/A
	N/A
	N/A



Working assumption:
· NR supports the following table
· Note: the PRACH config index below needs to be adjusted to allow for additional new entries and to have consecutive indexing for each PRACH format

Table 2: RACH configuration table for below 6GHz (Format 3)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	X
	3
	2
	1
	1
	N/A
	N/A
	N/A

	X+1
	3
	2
	4
	1
	N/A
	N/A
	N/A

	X+2
	3
	2
	7
	1
	N/A
	N/A
	N/A

	X+3
	3
	1
	1
	0
	N/A
	N/A
	N/A

	X+4
	3
	1
	4
	0
	N/A
	N/A
	N/A

	X+5
	3
	1
	7
	0
	N/A
	N/A
	N/A

	X+6
	3
	1
	1,6
	0
	N/A
	N/A
	N/A

	X+7
	3
	1
	2,7
	0
	N/A
	N/A
	N/A

	X+8
	3
	1
	3,8
	0
	N/A
	N/A
	N/A

	X+9
	3
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	X+10
	3
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	X+11
	3
	1
	3, 6, 9
	0
	N/A
	N/A
	N/A

	X+12
	3
	1
	0,2,4,6,8
	0
	N/A
	N/A
	N/A

	X+13
	3
	1
	1,3,5,7,9
	0
	N/A
	N/A
	N/A

	X+14
	3
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	N/A
	N/A
	N/A

	X+15
	3
	2
	9
	1
	N/A
	N/A
	N/A



Working assumption:
· NR supports the following table for paired spectrum
· Note: the PRACH config index below needs to be adjusted to allow for additional new entries and to have consecutive indexing for each PRACH format
Table 3: RACH configuration table for below 6GHz (Format 2)
	PRACH Config. Index
	Preamble Format
	Config. period
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	Y
	2
	4
	1
	0
	0
	N/A
	N/A

	Y+1
	2
	2
	1
	0
	0
	N/A
	N/A

	Y+2
	2
	2
	5
	0
	0
	N/A
	N/A

	Y+3
	2
	1
	1
	0
	0
	N/A
	N/A

	Y+4
	2
	1
	5
	0
	0
	N/A
	N/A



Working assumption:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
In this contribution we further discuss the remaining issues for RACH preamble formats, including relationship between semi-static UL/DL configuration and PRACH transmission occasion for TDD, start symbol(s) of PRACH format for TDD in semi-static UL/DL configuration, and NR RACH configuration table design for FDD and TDD. In our companion contribution [2], we study the remaining issues for NR 4-step RACH procedures.
Discussion

Relationship between semi-static UL/DL configuration and PRACH transmission occasion for TDD
In RAN1#91, the following working assumptions were made:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
The above working assumption indicates that the UE can assume the uplink PRACH occasions do not occupy the same OFDM symbol as downlink transmission at the same time, which means that in various semi-static UL/DL configurations, when configuring the PRACH occasions, the network needs to avoid collision with the DL part. Therefore, the WA is reasonable.
PRACH configuration methods with UL / DL semi-static configuration are analyzed in the following:
According to section 6.2.1 of TS 38.331, during a semi-static UL / DL configuration period (the value is 0.5, 0.625, 1, 1.25, 2, 2.5, 5 and 10ms) the number of uplink slots is configurable, from 0 to 160. Then the total number of potential candidate combinations within 10ms is very large and it is impossible to be provided in a table form similar to Table 5.7.1-4 in LTE TS 36.211. Two possible solutions are given below:
· Solution 1: Reuse the LTE Table 5.7.1-3 and some calculation formula to give the UL slot location number for PRACH occasion (similar to the Table 5.7.1-4 in LTE TS 36.211). In this case, the parameters of the PRACH configuration table in TDD and FDD mode are completely different.
· Solution 2: Design a minimum set of candidate patterns to that covers all existing periods of semi-static UL/DL configuration.
For the above two solutions, solution 1 is hard to implement and invalid in the case that the semi-static UL/DL configuration is in OSI. Therefore, solution 2 is recommended and candidate patterns need to be designed carefully.
Proposal 1: Confirm the following working assumption:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
Proposal 2: For PRACH configuration methods with UL / DL semi-static configuration, design a minimum set of candidate patterns to cover all existing periods of semi-static UL/DL configuration.
Start symbol(s) of PRACH format for TDD in semi-static UL/DL configuration
For the design of the starting OFDM symbol index for PRACH for TDD in semi-static UL/DL configuration, the following factors need to be considered:
· Setting the RACH occasion in the end of a semi-static UL/DL period to avoid the interference from the DL part.
· The short sequence formats (with number of OFDM symbols 2/4/6/12) should be supported as much as possible.
· Allowing mitigation of TRP-to-TRP interference in TDD systems.
· As shown in Table 1, the ratio of the subcarrier spacing (SCS) between the PUSCH and the PRACH needs to be taken into consideration. The number of uplink OFDM symbols for PRACH to be configured in a slot is at least multiple of 2.
Table 1: SCS of PRACH and PUSCH
	
	PRACH
	PUSCH

	Below 6GHz 
	15 KHz
30 KHz
	15 KHz
30 KHz
60 KHz

	Above 6GHz
	60 KHz
120 KHz
	60 KHz
120 KHz



For short PRACH format, the number of OFDM symbols is 2/4/6/12. When the starting OFDM symbol index is greater than 2, B4 (corresponding to 12 OFDM symbols) cannot be supported. Then at least 6 OFDM symbols are required. The set of candidate PRACH OFDM symbol starting index is {4, 6, 8, 10, 12}.
First, index 12 and 10 are not feasible because only 2 and 4 OFDM symbols are left for PRACH occasion, respectively, then the PRACH format with 6 OFDM symbols cannot be supported. Second, index 4 is not suitable because the total number of downlink and protection OFDM symbols is only 4, and the downlink capacity is too small. Furthermore, for mitigation interference from PDCCH into PRACH in TDD explained in <R1-1720940>, the starting symbol index for PRACH should be at least 5. Therefore, the index 4 is not suitable.
Therefore, the candidate index values are 6 and 8. When the PRACH OFDM symbol starting index is 6, there are 8 UL OFDM symbols for PRACH occasion and all PRACH formats except B4 can be supported. The disadvantage is that for the PRACH format A3 and B3, there are 2 OFDM symbols left. When the starting OFDM symbol index is 8, there are 6 UL OFDM symbols for PRACH occasion. The advantage is that the PRACH format B3 with 6 OFDM symbols can be supported without any unused OFDM symbol. The disadvantage is that the PRACH format A3 cannot be supported.
In summary, it is recommended that adding an additional starting PRACH OFDM symbol index 8 for the semi-static UL / DL configuration.
Proposal 3: Add an additional starting PRACH OFDM symbol index 8 for the semi-static UL / DL configuration.

NR RACH configuration table design
For NR RACH configuration table design, different tables for FDD and TDD were agreed in RAN1#91. In the following, we discuss the remaining issues for FDD and TDD, respectively.
FDD
In RAN1#91, the following agreements were made:
The PRACH configuration tables use the following columns for the parameters with related parameter values
· PRACH Configuration number
· Values: 0-255
· Preamble Format
· Long sequence: 0-3
· Short sequence: A1, A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2
· Configuration period
· Values {1,2,4,8,16} (10ms*Nperiod)
· SFN mod Config. period
· For below 6GHz, subframe numbering is used 
· Granularity is 1ms, based on 15kHz SCS
· For short sequence length and SCS = 30kHz, the number of RACH slots in a subframe can be 1 or 2
· When there is only one RACH slot the second RACH slot is used
· For short sequence length and SCS = 15kHz, the number of RACH slots in a subframe is be 1
· RACH slot number is used for above 6GHz 
· 0.25ms granularity based on SCS = 60kHz 
· For the 120kHz SCS the number of RACH slots in 0.25ms can be 1 or 2 
· When there is only one RACH slot the second RACH slot is used
· For the 60kHz SCS the number of RACH slots in 0.25ms is 1
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,2} for short sequence
· Values {0,6} for format 2
· Always be 0 for format 0,1,3
· FFS definition of the starting symbol for the unpaired spectrum 
· Number of time domain RACH occasions within a RACH slot
· For preamble format (working assumption), at least the following # of occasions:
· A1: 6
· A2: 3
· A3: 2
· B4: 1
· B1: 6 or 7
· C0: 4
· C2: 2
· A1/B1: 6 or 7
· A2/B2: 3
· A3/B3: 2
· The value is not applicable (N/A) for format 0-3

As agreed in RAN1#91, Table 2 and Table 3 were adopted as working assumption for PRACH configuration, and there are no entries for configuration period of 80ms and 160ms.
Proposal 4: Confirm the RACH configuration Table 2 for PRACH format 3 below 6GHz, and add entry index X+17 and X+18 for configuration period of 80ms and 160ms.
Proposal 5: Confirm the RACH configuration Table 3 for PRACH format 2 below 6GHz, and add entry index Y+5 and Y+6 for configuration period of 80ms and 160ms.
Proposal 6: Adopt new added entries for RACH configuration table for below 6GHz (format 0 and 1) in Table 4 for configuration period of 40ms, 80ms and 160ms.
Proposal 7: Use RACH configuration Table 5 for short PRACH formats for FDD .
Table 2: RACH configuration table for below 6GHz (Format 3)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	X
	3
	2
	1
	1
	N/A
	N/A
	N/A

	X+1
	3
	2
	4
	1
	N/A
	N/A
	N/A

	X+2
	3
	2
	7
	1
	N/A
	N/A
	N/A

	X+3
	3
	1
	1
	0
	N/A
	N/A
	N/A

	X+4
	3
	1
	4
	0
	N/A
	N/A
	N/A

	X+5
	3
	1
	7
	0
	N/A
	N/A
	N/A

	X+6
	3
	1
	1,6
	0
	N/A
	N/A
	N/A

	X+7
	3
	1
	2,7
	0
	N/A
	N/A
	N/A

	X+8
	3
	1
	3,8
	0
	N/A
	N/A
	N/A

	X+9
	3
	1
	1,4,7
	0
	N/A
	N/A
	N/A

	X+10
	3
	1
	2,5,8
	0
	N/A
	N/A
	N/A

	X+11
	3
	1
	3, 6, 9
	0
	N/A
	N/A
	N/A

	X+12
	3
	1
	0,2,4,6,8
	0
	N/A
	N/A
	N/A

	X+13
	3
	1
	1,3,5,7,9
	0
	N/A
	N/A
	N/A

	X+14
	3
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	N/A
	N/A
	N/A

	X+15
	3
	2
	9
	1
	N/A
	N/A
	N/A

	X+16
	3
	4
	9
	1
	N/A
	N/A
	N/A

	X+17
	3
	8
	9
	1
	N/A
	N/A
	N/A

	X+18
	3
	16
	9
	1
	N/A
	N/A
	N/A





Table 3: RACH configuration table for below 6GHz (Format 2)
	PRACH Config. Index
	Preamble Format
	Config. period
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	Y
	2
	4
	1
	0
	0
	N/A
	N/A

	Y+1
	2
	2
	1
	0
	0
	N/A
	N/A

	Y+2
	2
	2
	5
	0
	0
	N/A
	N/A

	Y+3
	2
	1
	1
	0
	0
	N/A
	N/A

	Y+4
	2
	1
	5
	0
	0
	N/A
	N/A

	Y+5
	2
	8
	1
	0
	0
	N/A
	N/A

	Y+6
	2
	16
	1
	0
	0
	N/A
	N/A



Table 4: Added entries for RACH configuration table for below 6GHz (format 0 and 1)
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	Z+1
	0
	4
	9
	1
	N/A
	N/A
	N/A

	Z+2
	0
	8
	9
	1
	N/A
	N/A
	N/A

	Z+3
	0
	16
	9
	1
	N/A
	N/A
	N/A

	P+1
	1
	4
	8
	1
	N/A
	N/A
	N/A

	P+2
	1
	8
	8
	1
	N/A
	N/A
	N/A

	P+3
	1
	16
	8
	1
	N/A
	N/A
	N/A




Below 6G Hz
Table 5.a: PRACH configuration table for short PRACH formats below 6GHz
	PRACH Config. Index
	Preamble Format
	Config. period
	Subframe number
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	Q+1
	A1
	16
	5, 7
	0
	2
	1
	6

	Q+2
	A1
	8
	5
	0
	2
	1
	6

	Q+3
	A1
	4
	5
	0
	2
	1
	6

	Q+4
	A1
	2
	1
	0
	2
	1
	6

	Q+5
	A1
	2
	2
	0
	2
	1
	6

	Q+6
	A1
	2
	4
	0
	2
	1
	6

	Q+7
	A1
	1
	1
	0
	2
	1
	6

	Q+8
	A1
	1
	2
	0
	0
	1
	6

	Q+9
	A1
	1
	4
	0
	2
	1
	6

	Q+10
	A1
	1
	1,6
	0
	0
	1
	6

	Q+11
	A1
	1
	2,7
	0
	2
	1
	6

	Q+12
	A1
	1
	4,9
	0
	0
	1
	6

	Q+13
	A1
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	2
	6

	Q+14
	A2
	16
	5
	0
	0
	1
	4

	Q+15
	A2
	8
	5
	0
	2
	2
	4

	Q+16
	A2
	4
	5
	0
	0
	1
	4

	Q+17
	A2
	2
	1
	0
	2
	2
	4

	Q+18
	A2
	2
	2
	0
	0
	1
	4

	Q+19
	A2
	2
	4
	0
	2
	2
	4

	Q+20
	A2
	1
	1
	0
	0
	1
	4

	Q+21
	A2
	1
	2
	0
	2
	2
	4

	Q+22
	A2
	1
	4
	0
	0
	1
	4

	Q+23
	A2
	1
	1,6
	0
	2
	2
	4

	Q+24
	A2
	1
	2,7
	0
	0
	1
	4

	Q+25
	A2
	1
	4,9
	0
	2
	2
	4

	Q+26
	A2
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	0
	1
	4

	Q+27
	A3
	16
	5
	0
	2
	2
	2

	Q+28
	A3
	8
	5
	0
	0
	1
	2

	Q+29
	A3
	4
	5
	0
	2
	2
	2

	Q+30
	A3
	2
	1
	0
	0
	1
	2

	Q+31
	A3
	2
	2
	0
	2
	2
	2

	Q+32
	A3
	2
	4
	0
	0
	1
	2

	Q+33
	A3
	1
	1
	0
	2
	2
	2

	Q+34
	A3
	1
	2
	0
	0
	1
	2

	Q+35
	A3
	1
	4
	0
	2
	2
	2

	Q+36
	A3
	1
	1,6
	0
	0
	1
	2

	Q+37
	A3
	1
	2,7
	0
	2
	2
	2

	Q+38
	A3
	1
	4,9
	0
	0
	1
	2

	Q+39
	A3
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	2
	2

	Q+40
	B1
	16
	5
	0
	0
	1
	6

	Q+41
	B1
	8
	5
	0
	0
	2
	6

	Q+42
	B1
	4
	5
	0
	2
	1
	6

	Q+43
	B1
	2
	1
	0
	2
	2
	6

	Q+44
	B1
	2
	2
	0
	2
	1
	6

	Q+45
	B1
	2
	4
	0
	2
	2
	6

	Q+46
	B1
	1
	1
	0
	2
	1
	6

	Q+47
	B1
	1
	2
	0
	2
	2
	6

	Q+48
	B1
	1
	4
	0
	2
	1
	6

	Q+49
	B1
	1
	1,6
	0
	2
	2
	6

	Q+50
	B1
	1
	2,7
	0
	2
	1
	6

	Q+51
	B1
	1
	4,9
	0
	2
	2
	6

	Q+52
	B1
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	1
	6

	Q+53
	B4
	16
	5
	0
	2
	2
	1

	Q+54
	B4
	8
	5
	0
	2
	1
	1

	Q+55
	B4
	8
	5
	0
	2
	2
	1

	Q+56
	B4
	4
	5
	0
	2
	1
	1

	Q+57
	B4
	2
	4
	0
	2
	2
	1

	Q+58
	B4
	1
	1
	0
	2
	1
	1

	Q+59
	B4
	1
	2
	0
	2
	2
	1

	Q+60
	B4
	1
	4
	0
	2
	1
	1

	Q+61
	B4
	1
	2,7
	0
	2
	2
	1

	Q+62
	B4
	1
	1,4,7
	0
	2
	1
	1

	Q+63
	B4
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	2
	1

	Q+64
	C0
	16
	5
	0
	2
	1
	6

	Q+65
	C0
	8
	5
	0
	2
	2
	6

	Q+66
	C0
	4
	5
	0
	2
	1
	6

	Q+67
	C0
	2
	1
	0
	2
	2
	6

	Q+68
	C0
	2
	2
	0
	2
	1
	6

	Q+69
	C0
	2
	4
	0,2
	2
	1
	6

	Q+70
	C0
	1
	1
	0
	2
	1
	6

	Q+71
	C0
	1
	2
	0
	2
	1
	6

	Q+72
	C0
	1
	4
	0
	2
	1
	6

	Q+73
	C0
	1
	1,6
	0
	2
	1
	6

	Q+74
	C0
	1
	2,7
	0
	2
	1
	6

	Q+75
	C0
	1
	4,9
	0
	2
	1
	6

	Q+76
	C0
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	1
	6

	Q+77
	C2
	16
	5
	0
	2
	1
	2

	Q+78
	C2
	8
	5
	0
	2
	2
	2

	Q+79
	C2
	4
	5
	0
	2
	1
	2

	Q+80
	C2
	2
	1
	0
	2
	1
	2

	Q+81
	C2
	2
	2
	
	
	
	

	Q+82
	C2
	2
	4
	0
	2
	1
	6

	Q+83
	C2
	1
	1
	0
	2
	1
	2

	Q+84
	C2
	1
	2
	0
	2
	2
	2

	Q+85
	C2
	1
	4
	0
	2
	1
	2

	Q+86
	C2
	1
	1,6
	0
	2
	1
	2

	Q+87
	C2
	1
	2,7
	0
	2
	1
	6

	Q+88
	C2
	1
	4,9
	0
	2
	1
	2

	Q+89
	C2
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	2
	2

	Q+90
	A1/B1
	16
	5
	0
	2
	1
	2

	Q+91
	A1/B1
	8
	5
	0
	2
	1
	2

	Q+92
	A1/B1
	4
	5
	0
	2
	1
	6

	Q+93
	A1/B1
	2
	1
	0
	2
	1
	2

	Q+94
	A1/B1
	2
	2
	0
	2
	2
	2

	Q+95
	A1/B1
	2
	4
	0
	2
	1
	2

	Q+96
	A1/B1
	1
	1
	0
	2
	1
	2

	Q+97
	A1/B1
	1
	2
	0
	2
	1
	6

	Q+98
	A1/B1
	1
	4
	0
	2
	1
	2

	Q+99
	A1/B1
	1
	1,6
	0
	2
	2
	2

	Q+100
	A1/B1
	1
	2,7
	0
	2
	1
	2

	Q+101
	A1/B1
	1
	4,9
	0
	2
	1
	2

	Q+102
	A1/B1
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	1
	6

	Q+103
	A2/B2
	16
	5
	0
	2
	1
	2

	Q+104
	A2/B2
	8
	5
	0
	2
	2
	2

	Q+105
	A2/B2
	4
	5
	0
	2
	1
	2

	Q+106
	A2/B2
	2
	1
	0
	2
	1
	2

	Q+107
	A2/B2
	2
	2
	0
	2
	1
	6

	Q+108
	A2/B2
	2
	4
	0
	2
	1
	2

	Q+109
	A2/B2
	1
	1
	0
	2
	2
	2

	Q+110
	A2/B2
	1
	2
	0
	2
	1
	2

	Q+111
	A2/B2
	1
	4
	0
	2
	1
	2

	Q+112
	A2/B2
	1
	1,6
	0
	2
	1
	6

	Q+113
	A2/B2
	1
	2,7
	0
	2
	1
	2

	Q+114
	A2/B2
	1
	4,9
	0
	2
	2
	2

	Q+115
	A2/B2
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	1
	2

	Q+116
	A3/B3
	16
	5
	0
	2
	1
	2

	Q+117
	A3/B3
	8
	5
	0
	2
	1
	6

	Q+118
	A3/B3
	4
	5
	0
	2
	1
	2

	Q+119
	A3/B3
	2
	1
	0
	2
	2
	2

	Q+120
	A3/B3
	2
	2
	0
	2
	1
	2

	Q+121
	A3/B3
	2
	4
	0
	2
	1
	2

	Q+122
	A3/B3
	1
	1
	0
	2
	1
	6

	Q+123
	A3/B3
	1
	2
	0
	2
	1
	2

	Q+124
	A3/B3
	1
	4
	0
	2
	2
	2

	Q+125
	A3/B3
	1
	1,6
	0
	2
	1
	2

	Q+126
	A3/B3
	1
	2,7
	0
	2
	1
	2

	Q+127
	A3/B3
	1
	4,9
	0
	2
	1
	6

	Q+128
	A3/B3
	1
	0,1,2,3,4,
5,6,7,8,9
	0
	2
	1
	2

	…
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	…
	…
	…
	…
	…
	…
	…
	…

	255
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A



Above 6GHz：
Table 5.b: PRACH configuration table for short PRACH formats above 6GHz
	PRACH Config. Index
	Preamble Format
	Config. period
	Slot number (0.25ms based on SCS 60kHz)
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within 0.25ms
	Number of RACH occasions within a RACH slot

	Q+1
	A1
	16
	4*[5, 7]
	0
	2
	1
	6

	Q+2
	A1
	8
	4*[5]
	0
	2
	1
	6

	Q+3
	A1
	4
	4*[5]
	0
	2
	1
	6

	Q+4
	A1
	2
	4*[1]
	0
	2
	1
	6

	Q+5
	A1
	2
	4*[2]
	0
	2
	1
	6

	Q+6
	A1
	2
	4*[4]
	0
	2
	1
	6

	Q+7
	A1
	1
	4*[1]
	0
	2
	1
	6

	Q+8
	A1
	1
	4*[2]
	0
	0
	1
	6

	Q+9
	A1
	1
	4*[4]
	0
	2
	1
	6

	Q+10
	A1
	1
	4*[1,6]
	0
	0
	1
	6

	Q+11
	A1
	1
	4*[2,7]
	0
	2
	1
	6

	Q+12
	A1
	1
	4*[4,9]
	0
	0
	1
	6

	Q+13
	A1
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	2
	6

	Q+14
	A2
	16
	4*[5]
	0
	0
	1
	4

	Q+15
	A2
	8
	4*[5]
	0
	2
	2
	4

	Q+16
	A2
	4
	4*[5]
	0
	0
	1
	4

	Q+17
	A2
	2
	4*[1]
	0
	2
	2
	4

	Q+18
	A2
	2
	4*[2]
	0
	0
	1
	4

	Q+19
	A2
	2
	4*[4]
	0
	2
	2
	4

	Q+20
	A2
	1
	4*[1]
	0
	0
	1
	4

	Q+21
	A2
	1
	4*[2]
	0
	2
	2
	4

	Q+22
	A2
	1
	4*[4]
	0
	0
	1
	4

	Q+23
	A2
	1
	4*[1,6]
	0
	2
	2
	4

	Q+24
	A2
	1
	4*[2,7]
	0
	0
	1
	4

	Q+25
	A2
	1
	4*[4,9]
	0
	2
	2
	4

	Q+26
	A2
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	0
	1
	4

	Q+27
	A3
	16
	4*[5]
	0
	2
	2
	2

	Q+28
	A3
	8
	4*[5]
	0
	0
	1
	2

	Q+29
	A3
	4
	4*[5]
	0
	2
	2
	2

	Q+30
	A3
	2
	4*[1]
	0
	0
	1
	2

	Q+31
	A3
	2
	4*[2]
	0
	2
	2
	2

	Q+32
	A3
	2
	4*[4]
	0
	0
	1
	2

	Q+33
	A3
	1
	4*[1]
	0
	2
	2
	2

	Q+34
	A3
	1
	4*[2]
	0
	0
	1
	2

	Q+35
	A3
	1
	4*[4]
	0
	2
	2
	2

	Q+36
	A3
	1
	4*[1,6]
	0
	0
	1
	2

	Q+37
	A3
	1
	4*[2,7]
	0
	2
	2
	2

	Q+38
	A3
	1
	4*[4,9]
	0
	0
	1
	2

	Q+39
	A3
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	2
	2

	Q+40
	B1
	16
	4*[5]
	0
	0
	1
	6

	Q+41
	B1
	8
	4*[5]
	0
	0
	2
	6

	Q+42
	B1
	4
	4*[5]
	0
	2
	1
	6

	Q+43
	B1
	2
	4*[1]
	0
	2
	2
	6

	Q+44
	B1
	2
	4*[2]
	0
	2
	1
	6

	Q+45
	B1
	2
	4*[4]
	0
	2
	2
	6

	Q+46
	B1
	1
	4*[1]
	0
	2
	1
	6

	Q+47
	B1
	1
	4*[2]
	0
	2
	2
	6

	Q+48
	B1
	1
	4*[4]
	0
	2
	1
	6

	Q+49
	B1
	1
	4*[1,6]
	0
	2
	2
	6

	Q+50
	B1
	1
	4*[2,7]
	0
	2
	1
	6

	Q+51
	B1
	1
	4*[4,9]
	0
	2
	2
	6

	Q+52
	B1
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	1
	6

	Q+53
	B4
	16
	4*[5]
	0
	2
	2
	1

	Q+54
	B4
	8
	4*[5]
	0
	2
	1
	1

	Q+55
	B4
	8
	4*[5]
	0
	2
	2
	1

	Q+56
	B4
	4
	4*[5]
	0
	2
	1
	1

	Q+57
	B4
	2
	4*[4]
	0
	2
	2
	1

	Q+58
	B4
	1
	4*[1]
	0
	2
	1
	1

	Q+59
	B4
	1
	4*[2]
	0
	2
	2
	1

	Q+60
	B4
	1
	4*[4]
	0
	2
	1
	1

	Q+61
	B4
	1
	4*[2,7]
	0
	2
	2
	1

	Q+62
	B4
	1
	4*[1,4,7]
	0
	2
	1
	1

	Q+63
	B4
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	2
	1

	Q+64
	C0
	16
	4*[5]
	0
	2
	1
	6

	Q+65
	C0
	8
	4*[5]
	0
	2
	2
	6

	Q+66
	C0
	4
	4*[5]
	0
	2
	1
	6

	Q+67
	C0
	2
	4*[1]
	0
	2
	2
	6

	Q+68
	C0
	2
	4*[2]
	0
	2
	1
	6

	Q+69
	C0
	2
	4*[4]
	0,2
	2
	1
	6

	Q+70
	C0
	1
	4*[1]
	0
	2
	1
	6

	Q+71
	C0
	1
	4*[2]
	0
	2
	1
	6

	Q+72
	C0
	1
	4*[4]
	0
	2
	1
	6

	Q+73
	C0
	1
	4*[1,6]
	0
	2
	1
	6

	Q+74
	C0
	1
	4*[2,7]
	0
	2
	1
	6

	Q+75
	C0
	1
	4*[4,9]
	0
	2
	1
	6

	Q+76
	C0
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	1
	6

	Q+77
	C2
	16
	4*[5]
	0
	2
	1
	2

	Q+78
	C2
	8
	4*[5]
	0
	2
	2
	2

	Q+79
	C2
	4
	4*[5]
	0
	2
	1
	2

	Q+80
	C2
	2
	4*[1]
	0
	2
	1
	2

	Q+81
	C2
	2
	4*[2]
	
	
	
	

	Q+82
	C2
	2
	4*[4]
	0
	2
	1
	6

	Q+83
	C2
	1
	4*[1]
	0
	2
	1
	2

	Q+84
	C2
	1
	4*[2]
	0
	2
	2
	2

	Q+85
	C2
	1
	4*[4]
	0
	2
	1
	2

	Q+86
	C2
	1
	4*[1,6]
	0
	2
	1
	2

	Q+87
	C2
	1
	4*[2,7]
	0
	2
	1
	6

	Q+88
	C2
	1
	4*[4,9]
	0
	2
	1
	2

	Q+89
	C2
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	2
	2

	Q+90
	A1/B1
	16
	4*[5]
	0
	2
	1
	2

	Q+91
	A1/B1
	8
	4*[5]
	0
	2
	1
	2

	Q+92
	A1/B1
	4
	4*[5]
	0
	2
	1
	6

	Q+93
	A1/B1
	2
	4*[1]
	0
	2
	1
	2

	Q+94
	A1/B1
	2
	4*[2]
	0
	2
	2
	2

	Q+95
	A1/B1
	2
	4*[4]
	0
	2
	1
	2

	Q+96
	A1/B1
	1
	4*[1]
	0
	2
	1
	2

	Q+97
	A1/B1
	1
	4*[2]
	0
	2
	1
	6

	Q+98
	A1/B1
	1
	4*[4]
	0
	2
	1
	2

	Q+99
	A1/B1
	1
	4*[1,6]
	0
	2
	2
	2

	Q+100
	A1/B1
	1
	4*[2,7]
	0
	2
	1
	2

	Q+101
	A1/B1
	1
	4*[4,9]
	0
	2
	1
	2

	Q+102
	A1/B1
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	1
	6

	Q+103
	A2/B2
	16
	4*[5]
	0
	2
	1
	2

	Q+104
	A2/B2
	8
	4*[5]
	0
	2
	2
	2

	Q+105
	A2/B2
	4
	4*[5]
	0
	2
	1
	2

	Q+106
	A2/B2
	2
	4*[1]
	0
	2
	1
	2

	Q+107
	A2/B2
	2
	4*[2]
	0
	2
	1
	6

	Q+108
	A2/B2
	2
	4*[4]
	0
	2
	1
	2

	Q+109
	A2/B2
	1
	4*[1]
	0
	2
	2
	2

	Q+110
	A2/B2
	1
	4*[2]
	0
	2
	1
	2

	Q+111
	A2/B2
	1
	4*[4]
	0
	2
	1
	2

	Q+112
	A2/B2
	1
	4*[1,6]
	0
	2
	1
	6

	Q+113
	A2/B2
	1
	4*[2,7]
	0
	2
	1
	2

	Q+114
	A2/B2
	1
	4*[4,9]
	0
	2
	2
	2

	Q+115
	A2/B2
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	1
	2

	Q+116
	A3/B3
	16
	4*[5]
	0
	2
	1
	2

	Q+117
	A3/B3
	8
	4*[5]
	0
	2
	1
	6

	Q+118
	A3/B3
	4
	4*[5]
	0
	2
	1
	2

	Q+119
	A3/B3
	2
	4*[1]
	0
	2
	2
	2

	Q+120
	A3/B3
	2
	4*[2]
	0
	2
	1
	2

	Q+121
	A3/B3
	2
	4*[4]
	0
	2
	1
	2

	Q+122
	A3/B3
	1
	4*[1]
	0
	2
	1
	6

	Q+123
	A3/B3
	1
	4*[2]
	0
	2
	1
	2

	Q+124
	A3/B3
	1
	4*[4]
	0
	2
	2
	2

	Q+125
	A3/B3
	1
	4*[1,6]
	0
	2
	1
	2

	Q+126
	A3/B3
	1
	4*[2,7]
	0
	2
	1
	2

	Q+127
	A3/B3
	1
	4*[4,9]
	0
	2
	1
	6

	Q+128
	A3/B3
	1
	4*[0,1,2,3,4,
5,6,7,8,9]
	0
	2
	1
	2

	…
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	…
	…
	…
	…
	…
	…
	…
	…

	255
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A



TDD
In RAN1#91, the following agreements were made:
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,2} for short sequence
· Values {0,6} for format 2
· Always be 0 for format 0,1,3
· FFS definition of the starting symbol for the unpaired spectrum 
In order to ensure the random access delay, at least one RACH configuration ensures that one or more RACH occasions can be configured in each semi-static UL / DL period, and the time intervals between respective RACH occasions are as even as possible.
Proposal 8: At least one RACH configuration ensures that one or more RACH occasions can be configured in each semi-static UL / DL period, and the time intervals between respective RACH occasions are as even as possible. 
For each semi-static UL/DL period, there are three possible positions for RACH occasion: front part, middle part or end part. From the perspective of interference mitigation from DL, it is recommended to design from the end part to the front part in semi-static UL/DL period.
Proposal 9: Design RACH occasion from the end to the front for each semi-static UL/DL period, and distributed evenly.
For TDD in NR, it is better not to configure RACH resources in SS/PBCH slots. Table 6 shows that for carrier frequency below-6GHz with 10ms SS/PBCH periodicity, there are 8 candidate slots within a radio frame for RACH resources without SS-block, where the indices are 4~9 for SCS of 15 KHz, and 8, 9 for SCS of 30 KHz. According to Table 7, potential slot indices within a radio frame for RACH resources without SS-block are 9, 14, 19~39 for SCS of 60 KHz and 8, 9,18,19,28, 29, 38~79 for SCS of 120 KHz. Therefore, slot 8 and 9 are preferred below 6GHz, and slot 9 and 19 are preferred above 6GHz.
However, if all RACH occasion configurations are designed based on the principle of no collision with SSB slots, the random access time is limited. Therefore, for TDD in NR, there should be at least one RACH configuration where RACH occasion has not collision with SSB slots.
Proposal 10: For TDD in NR, there should be at least one RACH configuration that does collide with SSB slots.
Table 6. Candidate slot indices within a frame for RACH resources below 6GHz (SSB with 10ms periodicity)
	
	Msg.1 with 15 kHz SCS
	Msg.1 with 30 kHz SCS

	SSB with 15 kHz SCS, L=8
	4, 5, 6, 7, 8, 9
	8 ~ 19

	SSB with 30 kHz SCS, L=8
	4~19
	2 ~9 



Table 7. Candidate slot indices within a frame for RACH resources above 6GHz (SSB with 10ms periodicity) 
	
	Msg.1 with 60kHz SCS
	Msg.1 with 120kHz SCS

	SSB with 120 kHz SCS, L=64
	4,9,14,19~ 39
	8, 9, 18, 19, 28, 29, 38~79

	SSB with 240 kHz SCS, L=64
	4, 9~39
	8, 9, 18~79



According to section 2.2, starting OFDM symbol index 8 can be further added for short PRACH format. There are three starting OFDM symbol index for short PRACH format in TDD: {0, 2, 8}. In the following, the number of PRACH configurations that can be supported for each PRACH format are analyzed.
There are a total of 256 different configurations, and 14 different PRACH formats (10 long PRACH formats: A1, A2, A3, A1 / B1, A2 / B2, A3 / B3, B1, B4, C0; and 4 long PRACH formats: 0~3). Given the same overhead for the long PRACH formats as in LTE, where about 60 configurations are reserved, the remaining number of PRACH configurations is 256-60 = 196. Among the five periods {10ms, 20ms, 40ms, 80ms, 160ms}, we focus on 10ms and 20ms. In the set of the starting OFDM symbol index {0, 2, 8}, we focus on index 2. Then floor (196/10/2/1) = 9, which means that there are 9 different configurations for each format on average.
In TD-LTE, the PRACH densities per 10ms period are 0.5, 1, 2, 3, 4, 5 and 6. Following the same designing as in TD-LTE, NR should try to support the same density. Candidate configuration patterns of PRACH format 0/3, 1 and 2 are given in Fig 1/2/3, respectively. Based on the patterns of Fig 1/2/3, configuration table for long PRACH format 0~3 for TDD below 6GHz is given in Table 8.
Proposal 11: Use RACH configuration Table 8 for long PRACH format 0~3 for TDD below 6GHz.



Fig 1: Configuration pattern of PRACH format 0/3



Fig 2: Configuration pattern of PRACH format 1



Fig 3: Configuration pattern of PRACH format 2

Table 8. RACH configuration table for long PRACH format for TDD below 6GHz
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	1
	0
	16
	15
	9
	N/A
	N/A
	N/A

	2
	0
	8
	7
	9
	N/A
	N/A
	N/A

	3
	0
	4
	3
	9
	N/A
	N/A
	N/A

	4
	0
	2
	1
	9
	N/A
	N/A
	N/A

	5
	0
	2
	0
	9
	N/A
	N/A
	N/A

	6
	0
	2
	1
	4
	N/A
	N/A
	N/A

	7
	0
	2
	0
	4
	N/A
	N/A
	N/A

	8
	0
	1
	0
	9
	N/A
	N/A
	N/A

	9
	0
	1
	0
	4
	N/A
	N/A
	N/A

	10
	0
	1
	0
	7
	N/A
	N/A
	N/A

	11
	0
	1
	0
	4, 9
	N/A
	N/A
	N/A

	12
	0
	1
	0
	3, 8
	N/A
	N/A
	N/A

	13
	0
	1
	0
	2, 7
	N/A
	N/A
	N/A

	14
	0
	1
	0
	4,8,9
	N/A
	N/A
	N/A

	15
	0
	1
	0
	7,8,9
	N/A
	N/A
	N/A

	16
	0
	1
	0
	3,4,9
	N/A
	N/A
	N/A

	17
	0
	1
	0
	3,4,8,9
	N/A
	N/A
	N/A

	18
	0
	1
	0
	2,4,7,9
	N/A
	N/A
	N/A

	19
	0
	1
	0
	6,7,8,9
	N/A
	N/A
	N/A

	20
	0
	1
	0
	5,6,7,8,9
	N/A
	N/A
	N/A

	21
	0
	1
	0
	1,3,5,7,9
	N/A
	N/A
	N/A

	22
	0
	1
	0
	3,4,7,8,9
	N/A
	N/A
	N/A

	23
	0
	1
	0
	2,3,4,7,8,9
	N/A
	N/A
	N/A

	24
	0
	1
	0
	4,5,6,7,8,9
	N/A
	N/A
	N/A

	25
	1
	16
	15
	8
	N/A
	N/A
	N/A

	26
	1
	8
	7
	8
	N/A
	N/A
	N/A

	27
	1
	4
	3
	8
	N/A
	N/A
	N/A

	28
	1
	2
	1
	8
	N/A
	N/A
	N/A

	29
	1
	2
	0
	8
	N/A
	N/A
	N/A

	30
	1
	2
	1
	4
	N/A
	N/A
	N/A

	31
	1
	2
	0
	4
	N/A
	N/A
	N/A

	32
	1
	1
	0
	8
	N/A
	N/A
	N/A

	33
	1
	1
	0
	4
	N/A
	N/A
	N/A

	34
	1
	1
	0
	6
	N/A
	N/A
	N/A

	35
	1
	1
	0
	3, 8
	N/A
	N/A
	N/A

	36
	1
	1
	0
	1, 6
	N/A
	N/A
	N/A

	37
	1
	1
	0
	2, 7
	N/A
	N/A
	N/A

	38
	1
	1
	0
	4,6,8
	N/A
	N/A
	N/A

	39
	1
	1
	0
	2,5,8
	N/A
	N/A
	N/A

	40
	1
	1
	0
	0,3,7
	N/A
	N/A
	N/A

	41
	1
	1
	0
	2,4,6,8
	N/A
	N/A
	N/A

	42
	1
	1
	0
	0,4,6,8
	N/A
	N/A
	N/A

	43
	1
	1
	0
	0,2,6,8
	N/A
	N/A
	N/A

	44
	2
	16
	15
	6
	6
	N/A
	N/A

	45
	2
	8
	7
	6
	6
	N/A
	N/A

	46
	2
	4
	3
	6
	6
	N/A
	N/A

	47
	2
	2
	1
	6
	6
	N/A
	N/A

	48
	2
	2
	0
	6
	6
	N/A
	N/A

	49
	2
	2
	1
	1
	6
	N/A
	N/A

	50
	2
	2
	0
	1
	6
	N/A
	N/A

	51
	2
	1
	0
	6
	6
	N/A
	N/A

	52
	2
	1
	0
	1
	6
	N/A
	N/A

	53
	2
	1
	0
	4
	6
	N/A
	N/A

	54
	2
	1
	0
	1,6
	6
	N/A
	N/A

	55
	3
	16
	15
	9
	N/A
	N/A
	N/A

	56
	3
	8
	7
	9
	N/A
	N/A
	N/A

	57
	3
	4
	3
	9
	N/A
	N/A
	N/A

	58
	3
	2
	1
	9
	N/A
	N/A
	N/A

	59
	3
	2
	0
	9
	N/A
	N/A
	N/A

	60
	3
	2
	1
	4
	N/A
	N/A
	N/A

	61
	3
	2
	0
	4
	N/A
	N/A
	N/A

	62
	3
	1
	0
	9
	N/A
	N/A
	N/A

	63
	3
	1
	0
	4
	N/A
	N/A
	N/A

	64
	3
	1
	0
	7
	N/A
	N/A
	N/A

	65
	3
	1
	0
	4, 9
	N/A
	N/A
	N/A

	66
	3
	1
	0
	3, 8
	N/A
	N/A
	N/A

	67
	3
	1
	0
	2, 7
	N/A
	N/A
	N/A

	68
	3
	1
	0
	4,8,9
	N/A
	N/A
	N/A

	69
	3
	1
	0
	7,8,9
	N/A
	N/A
	N/A

	70
	3
	1
	0
	3,4,9
	N/A
	N/A
	N/A

	71
	3
	1
	0
	3,4,8,9
	N/A
	N/A
	N/A

	72
	3
	1
	0
	2,4,7,9
	N/A
	N/A
	N/A

	73
	3
	1
	0
	6,7,8,9
	N/A
	N/A
	N/A

	74
	3
	1
	0
	5,6,7,8,9
	N/A
	N/A
	N/A

	75
	3
	1
	0
	1,3,5,7,9
	N/A
	N/A
	N/A

	76
	3
	1
	0
	3,4,7,8,9
	N/A
	N/A
	N/A

	77
	3
	1
	0
	2,3,4,7,8,9
	N/A
	N/A
	N/A

	78
	3
	1
	0
	4,5,6,7,8,9
	N/A
	N/A
	N/A



Conclusion
This paper investigates the remaining issues for RACH formats. 
Proposal 1: Confirm the following working assumption:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
Proposal 2: For PRACH configuration methods with UL / DL semi-static configuration, design a minimum set of candidate patterns to cover all existing periods of semi-static UL/DL configuration.
Proposal 3: Add an additional starting PRACH OFDM symbol index 8 for the semi-static UL / DL configuration.
Proposal 4: Confirm the RACH configuration Table 2 for PRACH format 3 below 6GHz, and add entry index X+17 and X+18 for configuration period of 80ms and 160ms.
Proposal 5: Confirm the RACH configuration Table 3 for PRACH format 2 below 6GHz, and add entry index X+5 and X+6 for configuration period of 80ms and 160ms.
Proposal 6: Adopt new added entries for RACH configuration table for below 6GHz (format 0 and 1) in Table 4 for configuration period of 40ms, 80ms and 160ms.
Proposal 7: Use RACH configuration Table 5 for short PRACH formats for FDD.
Proposal 8: At least one RACH configuration ensures that one or more RACH occasions can be configured in each semi-static UL / DL period, and the time intervals between respective RACH occasions are as even as possible. 
Proposal 9: Design RACH occasion from the end to the front for each semi-static UL/DL period, and distributed evenly.
Proposal 10: For TDD in NR, there should be at least one RACH configuration that does not collide with SSB slots.
Proposal 11: Use RACH configuration Table 8 for long PRACH format 0~3 for TDD below 6GHz.
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