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1	Introduction
During RAN plenary #78, the release 15 NR specifications were approved. Furthermore, it was agreed that during the first quarter of 2018, RAN1 will continue to focus on the stabilizing of the basic and essential functionalities within the scope of the December drop. 
In this contribution, we discuss the remaining open points in the specification for the PRACH formats. Specifically, we consider the following points:
· PRACH configuration table.
· RACH occasions overlapping downlink symbols.
· Clarifications to the specifications.
This contribution is a revision of R1-1720005
2	PRACH Configuration Table
In RAN1#90b [2], it was agreed that the NR-configurations can be specified using a table similar to LTE.
Agreements:
· NR-RACH configurations can be specified using a table similar to LTE, this table is index by the PRACH Config Index
· Frequency multiplexed PRACH transmission occasions use the same PRACH Config Index 
· NR strives to minimize the number of bits needed for the RACH configuration 
· Use 8-bits as the starting point
· FFS: If SCS and formats are part of the table

Furthermore, in RAN1#91 [1], it was agreed to have four PRACH configuration tables for Frequency Range 1 (FR1), and for Frequency Range 2 (FR2), as well as for FDD (paired spectrum) and for TDD (unpaired spectrum). Each table has 256 entries. For FR1, the same tables include both the long sequence preamble formats as well as the short sequence preamble formats. In RAN1#91 [1], the following entries were identified:
1. Long sequence preamble formats 0 and 1, and configuration period 10/20 ms
2. Long sequence preamble format 3, in paired spectrum and configuration period 10/20 ms (this was taken a working assumption).
In this section, we proposal additional entries in the PRACH configuration tables for other preamble formats and other configuration periods.
2.1	Short sequence in paired spectrum in FR1
For short sequence in FR1, and with paired spectrum, the starting symbol index is always 0, the number of RACH occasions within a RACH slot depends on the preamble format as shown in Table 1. RACH preamble transmissions are limited to subframes 2 and 7 or subframe 7.
[bookmark: _Ref503438874]Table 1: Number of RACH occasions per RACH slot for paired spectrum in FR1.
	Preamble format
	Number of RACH occasions per slot

	A1, B1, A1/B1 and C0
	6

	A2 and A2/B2
	3

	A3, A3/B3 and C2
	2

	B4
	1



Proposal 1: For short sequence in FR1, and with paired spectrum, the starting symbol index is always 0, the number of RACH occasions in a RACH slot is as shown in Table 1. RACH preamble transmissions are limited to subframes 2 and 7 or subframe 7.
Table 2 and Table 3 show the PRACH configuration table entries for preamble formats A1 and A2 for paired spectrum in FR1. Entries for other preamble formats can be derived in a similar manner.
[bookmark: _Ref503447908]Table 2: PRACH Configuration table entries for short sequence preamble format A1, in paired spectrum in FR1.
	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

	A+0
	A1
	1
	2, 7
	0
	0
	1
	6

	A+1
	A1
	1
	7
	0
	0
	2
	6

	A+2
	A1
	1
	7
	0
	0
	1
	6

	A+3
	A1
	2
	2, 7
	0
	0
	1
	6

	A+4
	A1
	2
	7
	0
	0
	2
	6

	A+5
	A1
	2
	7
	0, 1
	0
	1
	6

	A+6
	A1
	4
	2, 7
	0
	0
	1
	6

	A+7
	A1
	4
	7
	0
	0
	2
	6

	A+8
	A1
	4
	7
	0, 1
	0
	1
	6

	A+9
	A1
	8
	2, 7
	0
	0
	1
	6

	A+10
	A1
	8
	7
	0
	0
	2
	6

	A+11
	A1
	8
	7
	0, 1
	0
	1
	6

	A+12
	A1
	16
	2, 7
	0
	0
	1
	6

	A+13
	A1
	16
	7
	0
	0
	2
	6

	A+14
	A1
	16
	7
	0, 1
	0
	1
	6



[bookmark: _Ref503447911]Table 3: PRACH Configuration table entries for short sequence preamble format A2, in paired spectrum in FR1.
	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

	B+0
	A2
	1
	2, 7
	0
	0
	1
	3

	B+1
	A2
	1
	7
	0
	0
	2
	3

	B+2
	A2
	2
	2, 7
	0, 1
	0
	1
	3

	B+3
	A2
	2
	7
	0, 1
	0
	2
	3

	B+4
	A2
	2
	7
	0, 1
	0
	1
	3

	B+5
	A2
	4
	2, 7
	0, 1
	0
	1
	3

	B+6
	A2
	4
	7
	0,1
	0
	2
	3

	B+7
	A2
	4
	7
	0, 1
	0
	1
	3

	B+8
	A2
	8
	2, 7
	0, 1
	0
	1
	3

	B+9
	A2
	8
	7
	0, 1
	0
	2
	3

	B+10
	A2
	8
	7
	0, 1, 2, 3
	0
	1
	3

	B+11
	A2
	16
	2, 7
	0, 1
	0
	1
	3

	B+12
	A2
	16
	7
	0, 1
	0
	2
	3

	B+13
	A2
	16
	7
	0, 1, 2, 3
	0
	1
	3



2.2	Short sequence in paired spectrum in FR2
For release 15 NR, the frequency bands defined in FR2 (n257, n258, n260) are unpaired (TDD) bands (see section 5.2 of TS 38.101-2 [3]), hence there is no need to define a RACH configuration table for paired spectrum in FR2.
Observation 1: There are no paired spectrum bands defined in FR2 in release 15.
2.3	Short sequence in unpaired spectrum in FR1
[bookmark: _Hlk503524656]For short sequence in FR1, and with unpaired spectrum (TDD), the starting symbol index and number of RACH occasions in a RACH slot depend on the preamble format as shown in Table 4. For preamble formats A1, A2, A3, there is no guard period at the end, hence it is desirable to leave a symbol at the end of the RACH slot to act as a guard period. This can be achieved in one of two ways, the first RACH occasion in a RACH slot starts at symbol 0, hence the last RACH occasion in a RACH slot ends at symbol 11, this maximizes the number of RACH occasions in a RACH slot. Alternatively, the number of RACH occasions is reduced by 1, and the start of the first RACH occasion is delayed such that there is one guard symbol after the last RACH occasion of a slot. For other short sequence preamble formats (that have a guard period at the end), the first symbol of the first RACH occasion of a RACH slot is symbol 2. If the SSB burst is transmitted in the first half of the radio frame, the RACH preamble transmissions are limited to subframes 5 and 7, or subframe 7. If the SSB burst is transmitted in the second half of the radio frame, the RACH preamble transmissions are limited to subframes 0 and 2, or subframe 2.
Proposal 2: For short sequence in FR1, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 4. If the SSB burst is transmitted in the first half of the radio frame, the RACH preamble transmissions are limited to subframes 5 and 7 or subframe 7. If the SSB burst is transmitted in the second half of the radio frame, the RACH preamble transmissions are limited to subframes 0 and 2, or subframe 2.
[bookmark: _Ref503449415]Table 4: Start symbol index and number of RACH occasions per RACH slot for unpaired spectrum in FR1 and FR2.
	Preamble format
	Start Symbol Index
	Number of RACH occasions per slot

	A1
	0
	6

	A1
	3
	5

	A2
	0
	3

	A2
	5
	2

	A3
	0
	2

	A3
	7
	1

	B1, A1/B1 and C0
	2
	6

	A2/B2
	2
	3

	A3/B3 and C2
	2
	2

	B4
	2
	1



Table 5 and Table 6 show the PRACH configuration table entries for preamble formats A2 and A2/B2 for unpaired spectrum in FR1. Entries for other preamble formats can be derived in a similar manner.
[bookmark: _Ref503449836]Table 5: PRACH Configuration table entries for short sequence preamble format A2, in unpaired spectrum in FR1.
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number (- 5 if SSB in 2nd half of Frame)
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	B+0
	A2
	1
	5, 7
	0
	0
	1
	3

	B+1
	A2
	1
	7
	0
	0
	2
	3

	B+2
	A2
	1
	5, 7
	0
	5
	1
	2

	B+3
	A2
	1
	7
	0
	5
	2
	2

	B+4
	A2
	2
	5, 7
	0, 1
	0
	1
	3

	B+5
	A2
	2
	7
	0, 1
	0
	2
	3

	B+6
	A2
	2
	7
	0, 1
	0
	1
	3

	B+7
	A2
	2
	5, 7
	0, 1
	5
	1
	2

	B+8
	A2
	2
	7
	0, 1
	5
	2
	2

	B+9
	A2
	2
	7
	0, 1
	5
	1
	2

	B+10
	A2
	4
	5, 7
	0, 1
	0
	1
	3

	B+11
	A2
	4
	7
	0,1
	0
	2
	3

	B+12
	A2
	4
	7
	0, 1
	0
	1
	3

	B+13
	A2
	4
	5, 7
	0, 1
	5
	1
	2

	B+14
	A2
	4
	7
	0,1
	5
	2
	2

	B+15
	A2
	4
	7
	0, 1
	5
	1
	2

	B+16
	A2
	8
	5, 7
	0, 1
	0
	1
	3

	B+17
	A2
	8
	7
	0, 1
	0
	2
	3

	B+18
	A2
	8
	7
	0, 1, 2, 3
	0
	1
	3

	B+19
	A2
	8
	5, 7
	0, 1
	5
	1
	2

	B+20
	A2
	8
	7
	0, 1
	5
	2
	2

	B+21
	A2
	8
	7
	0, 1, 2, 3
	5
	1
	2

	B+22
	A2
	16
	5, 7
	0, 1
	0
	1
	3

	B+23
	A2
	16
	7
	0, 1
	0
	2
	3

	B+24
	A2
	16
	7
	0, 1, 2, 3
	0
	1
	3

	B+25
	A2
	16
	5, 7
	0, 1
	5
	1
	2

	B+26
	A2
	16
	7
	0, 1
	5
	2
	2

	B+27
	A2
	16
	7
	0, 1, 2, 3
	5
	1
	2




[bookmark: _Ref503449840]Table 6: PRACH Configuration table entries for short sequence preamble format A2/B2, in unpaired spectrum in FR1.
	PRACH Config. Index
	Preamble Format
	Config. Period 
	Subframe number (- 5 if SSB in 2nd half of Frame)
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	E+0
	A2-B2
	1
	5, 7
	0
	2
	1
	3

	E+1
	A2-B2
	1
	7
	0
	2
	2
	3

	E+2
	A2-B2
	2
	5, 7
	0, 1
	2
	1
	3

	E+3
	A2-B2
	2
	7
	0, 1
	2
	2
	3

	E+4
	A2-B2
	2
	7
	0, 1
	2
	1
	3

	E+5
	A2-B2
	4
	5, 7
	0, 1
	2
	1
	3

	E+6
	A2-B2
	4
	7
	0,1
	2
	2
	3

	E+7
	A2-B2
	4
	7
	0, 1
	2
	1
	3

	E+8
	A2-B2
	8
	5, 7
	0, 1
	2
	1
	3

	E+9
	A2-B2
	8
	7
	0, 1
	2
	2
	3

	E+10
	A2-B2
	8
	7
	0, 1, 2, 3
	2
	1
	3

	E+11
	A2-B2
	16
	5, 7
	0, 1
	2
	1
	3

	E+12
	A2-B2
	16
	7
	0, 1
	2
	2
	3

	E+13
	A2-B2
	16
	7
	0, 1, 2, 3
	2
	1
	3



2.4	Short sequence in unpaired spectrum in FR2
For short sequence in FR2, and with unpaired spectrum (TDD), the starting symbol index and number of RACH occasions in a RACH slot depend on the preamble format as shown in Table 4. For preamble formats A1, A2, A3, there is no guard period at the end, hence it is desirable to leave a symbol at the end of the RACH slot to act as a guard period. This can be achieved in one of two ways, the first RACH occasion in a RACH slot starts at symbol 0, hence the last RACH occasion in a RACH slot ends at symbol 11, this maximizes the number of RACH occasions in a RACH slot. Alternatively, the number of RACH occasions is reduced by 1, and the start of the first RACH occasion is delayed such that there is one guard symbol after the last RACH occasion of a slot. For other short sequence preamble formats (that have a guard period at the end), the first symbol of the first RACH occasion of a RACH slot is symbol 2. If the SSB burst is transmitted in the first half of the radio frame, the RACH preamble transmissions are limited to 60 KHz slots in subframes 5, 7 and 9, or subframes 5 and 7, or subframe 7. If the SSB burst is transmitted in the second half of the radio frame, the RACH preamble transmissions are limited to 60 KHz slots in subframes 0, 2 and 4, or subframes 0 and 2, or subframe 2.
[bookmark: _Hlk503525001]Proposal 3: For short sequence in FR2, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 4. If the SSB burst is transmitted in the first half of the radio frame, the RACH preamble transmissions are limited to 60 KHz slots in subframes 5, 7 and 9 or subframes 5 and 7, or subframe 7. If the SSB burst is transmitted in the second half of the radio frame, the RACH preamble transmissions are limited to 60 KHz slots in subframes 0, 2 and 4, or subframes 0 and 2, or subframe 2.
Table 7 and Table 8 show the PRACH configuration table entries for preamble formats A2 and A2/B2 for unpaired spectrum in FR2. Entries for other preamble formats can be derived in a similar manner.
[bookmark: _Ref503453246]Table 7: PRACH Configuration table entries for short sequence preamble format A2, in unpaired spectrum in FR2.
	PRACH Config. Index
	Preamble Format
	Config. Period 
	60KHz slot number (- 20 if SSB in 2nd half of Frame)
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	B+0
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31
	0
	0
	1
	3

	B+1
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31
	0
	0
	2
	3

	B+2
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	0
	1
	3

	B+3
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	0
	2
	3

	B+4
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31
	0
	5
	1
	2

	B+5
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31
	0
	5
	2
	2

	B+6
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	5
	1
	2

	B+7
	A2
	1
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	5
	2
	2

	B+8
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1
	0
	1
	3

	B+9
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31
	0
	0
	2
	3

	B+10
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	0
	1
	3

	B+11
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	0
	2
	3

	B+12
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1
	5
	1
	2

	B+13
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31
	0
	5
	2
	2

	B+14
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	5
	1
	2

	B+15
	A2
	2
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	5
	2
	2

	B+16
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2
	0
	1
	3

	B+17
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31
	0
	0
	2
	3

	B+18
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	0
	1
	3

	B+19
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	0
	2
	3

	B+20
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2, 3
	5
	1
	2

	B+21
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31
	0
	5
	2
	2

	B+22
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	5
	1
	2

	B+23
	A2
	4
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	5
	2
	2

	B+24
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2
	0
	1
	3

	B+25
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31
	0
	0
	2
	3

	B+26
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	0
	1
	3

	B+27
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	0
	2
	3

	B+28
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2, 3
	5
	1
	2

	B+29
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31
	0
	5
	2
	2

	B+30
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	5
	1
	2

	B+31
	A2
	8
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	5
	2
	2

	B+32
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2
	0
	1
	3

	B+33
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31
	0
	0
	2
	3

	B+34
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	0
	1
	3

	B+35
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	0
	2
	3

	B+36
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2, 3
	5
	1
	2

	B+37
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31
	0
	5
	2
	2

	B+38
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	5
	1
	2

	B+39
	A2
	16
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	5
	2
	2




[bookmark: _Ref503453248]Table 8: PRACH Configuration table entries for short sequence preamble format A2/B2, in unpaired spectrum in FR2.
	PRACH Config. Index
	Preamble Format
	Config. Period 
	60KHz slot number (- 20 if SSB in 2nd half of Frame)
	SFN mod Config. period
	Start symbol Index
	Number of RACH slots within a subframe
	Number of RACH occasions within a RACH slot

	E+0
	A2-B2
	1
	20, 21, 22, 23, 28, 29, 30, 31
	0
	2
	1
	3

	E+1
	A2-B2
	1
	20, 21, 22, 23, 28, 29, 30, 31
	0
	2
	2
	3

	E+2
	A2-B2
	1
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	2
	1
	3

	E+3
	A2-B2
	1
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	2
	2
	3

	E+4
	A2-B2
	2
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1
	2
	1
	3

	E+5
	A2-B2
	2
	20, 21, 22, 23, 28, 29, 30, 31
	0
	2
	2
	3

	E+6
	A2-B2
	2
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	2
	1
	3

	E+7
	A2-B2
	2
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	2
	2
	3

	E+8
	A2-B2
	4
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2
	2
	1
	3

	E+9
	A2-B2
	4
	20, 21, 22, 23, 28, 29, 30, 31
	0
	2
	2
	3

	E+10
	A2-B2
	4
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	2
	1
	3

	E+11
	A2-B2
	4
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	2
	2
	3

	E+12
	A2-B2
	8
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2
	2
	1
	3

	E+13
	A2-B2
	8
	20, 21, 22, 23, 28, 29, 30, 31
	0
	2
	2
	3

	E+14
	A2-B2
	8
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	2
	1
	3

	E+15
	A2-B2
	8
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	2
	2
	3

	E+16
	A2-B2
	16
	20, 21, 22, 23, 28, 29, 30, 31
	0, 1, 2
	2
	1
	3

	E+17
	A2-B2
	16
	20, 21, 22, 23, 28, 29, 30, 31
	0
	2
	2
	3

	E+18
	A2-B2
	16
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0,1
	2
	1
	3

	E+19
	A2-B2
	16
	20, 21, 22, 23, 28, 29, 30, 31, 36, 37, 38, 39
	0
	2
	2
	3



2.5	Long sequence
In RAN1#91 [1], the PRACH configuration entries for long sequence covered RACH configuration periods 10 ms and 20 ms, it was agreed that to include additional entries for RACH configuration periods 40 ms, 80 ms, and 160 ms.
For each long sequence preamble format, and for RACH configuration periods {40, 80, 160} ms, three PRACH configuration entries are added to the PRACH configuration tables of FR1, i.e. 36 entries in total (3 entries x 3 config periods x 4 preamble formats). The three entries have a SFN mod Config. Period of 1, and subframe number of {1, 4, 7}.
Proposal 4: For each long sequence preamble format, and for RACH configuration periods {40, 80, 160} ms, three PRACH configuration entries are added to the PRACH configuration tables of FR1. The three entries have a SFN mod Config. Period of 1, and subframe number of {1, 4, 7}.
3	RACH occasions overlapping downlink symbols
In RAN1#91 [1], the following working assumption was made:
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.

This agreement assumes that DL transmissions don’t collide with RACH Occasions, however if a downlink transmission collides with a RACH occasion, it is not clear how this scenario is handled. There are different types of DL symbols:
1. DL symbols carrying actually transmitted SSBs.
2. DL symbols carrying actually transmitted RMSI occasions.
3. Semi-statically configured DL symbols.

DL symbols carrying actually transmitted SSBs and actually transmitted RMSI occasions have a higher precedence over RACH occasions. Therefore, if a RACH occasion collides with an actually transmitted SSB or actually transmitted RMSI occasion, the RACH occasion is dropped and not counted with the RACH occasions.
Semi-statically configured DL symbols have a lower precedence over RACH occasions. Therefore, if a RACH occasion collides with a semi-statically configured DL symbol, the RACH occasion is not dropped, there will be no downlink transmission in that symbol.
Proposal 5: If a RACH occasion collides with an actually transmitted SSB or actually transmitted RMSI occasion, the RACH occasion is dropped and not counted with the RACH occasions. If a RACH occasion collides with a semi-statically configured DL symbol, the RACH occasion is not dropped, there will be no downlink transmission in that symbol.
[bookmark: _Hlk503538823]4	Clarifications to the Specs
The PRACHConfigurationIndex provides an index to the PRACH configuration table, which provides information on the PRACH preamble format and the time resources. It doesn’t provide any frequency resources. Hence, we propose the following change to the 38.211 [4].
-----------------------------------------------------------------start 38.211-----------------------------------------------------------------
[bookmark: _Toc500952679]6.3.3.2	Mapping to physical resources
[bookmark: _GoBack]<Omitted text that is not changed>
Random access preambles can only be transmitted in the time and frequency resources given by the higher-layer parameter PRACHConfigurationIndex according to Table 6.3.3.2-2 depends on FR1 or FR2 and the spectrum type as defined in [TS38.101]. For the purpose of slot numbering in the tables, the following subcarrier spacing shall be assumed:
-----------------------------------------------------------------end 38.211------------------------------------------------------------------
Proposal 6: Make updates to specification 38.211 per section 4.

5	Conclusion
The following observation and proposals have been made regarding the PRACH preamble format design
Proposal 1: For short sequence in FR1, and with paired spectrum, the starting symbol index is always 0, the number of RACH occasions in a RACH slot is as shown in Table 1. RACH preamble transmissions are limited to subframes 2 and 7 or subframe 7.
Observation 1: There are no paired spectrum bands defined in FR2 in release 15.
Proposal 2: For short sequence in FR1, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 4. If the SSB burst is transmitted in the first half of the radio frame, the RACH preamble transmissions are limited to subframes 5 and 7 or subframe 7. If the SSB burst is transmitted in the second half of the radio frame, the RACH preamble transmissions are limited to subframes 0 and 2, or subframe 2.
Proposal 3: For short sequence in FR2, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 4. If the SSB burst is transmitted in the first half of the radio frame, the RACH preamble transmissions are limited to 60 KHz slots in subframes 5, 7 and 9 or subframes 5 and 7, or subframe 7. If the SSB burst is transmitted in the second half of the radio frame, the RACH preamble transmissions are limited to 60 KHz slots in subframes 0, 2 and 4, or subframes 0 and 2, or subframe 2.
Proposal 4: For each long sequence preamble format, and for RACH configuration periods {40, 80, 160} ms, three PRACH configuration entries are added to the PRACH configuration tables of FR1. The three entries have a SFN mod Config. Period of 1, and subframe number of {1, 4, 7}.
Proposal 5: If a RACH occasion collides with an actually transmitted SSB or actually transmitted RMSI occasion, the RACH occasion is dropped and not counted with the RACH occasions. If a RACH occasion collides with a semi-statically configured DL symbol, the RACH occasion is not dropped, there will be no downlink transmission in that symbol.
Proposal 6: Make updates to specification 38.211 per section 4.
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