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1	Introduction
RACH agreements and working assumptions in RAN1 #92 include the following:


Working assumption:
· To adopt the following TP to section 6.3.3.2 of 38.211
· Note: in total now there are 71 (long sequences)+185 (short sequences) = 256 configurations
· Note:
·  Editor to complete the indices for PRACH configuration (after the indices for the long sequences)

============ Text proposal 38.211, section 6.3.3.2 =======================
Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (short sequences)
	PRACH
Configuration 
Index
	Preamble format
	

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

	
	
	

	

	
	
	
	

	
	A1
	16
	1
	9
	0
	2
	6

	
	A1
	8
	1
	9
	0
	2
	6

	
	A1
	4
	1
	9
	0
	1
	6

	
	A1
	2
	1
	2,3,4,7,8,9
	0
	1
	6



<part of table omitted to save space>

	
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2

	
	
	
	
	
	
	
	

	
	C2
	8
	1
	9
	8
	2
	1

	
	C2
	4
	1
	9
	8
	1
	1


============================================================================


RACH agreements and working assumptions in RAN1 #92bis include the following:

Agreements:
· Update the WA (remains as WA) on FR1 configuration Table 6.3.3.2-3 in 38.211 section 6.3.3.2, with the following update for configuration index 166 for format B4:

Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum.
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	166
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
3,4,8,9
	0
	2
	1
	12




Agreements:
· Replace the previous working assumption (remains WA) for FR2 RACH configuration table, with the following table. 
· The ones in yellow background are not final
· Note: RACH configuration indexing will be up to editor to update.
=============== Text proposal for 38.211, section 6.3.3 =============================
Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum.
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

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

	1
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3
	2

	2
	A1
	1
	0
	9,19,29,39
	0
	2 
	6
	2

	3
	A1
	1
	0
	24,29,34,39
	7
	1
	3
	2

	4
	A1
	1
	0
	17,19,37,39
	0
	1
	6
	2

	5
	A1
	1
	0
	19,39
	7
	1
	3
	2



<part of table omitted to save space>

	11
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	12
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	13
	A3/B3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	14
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	15
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	16
	A3/B3
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	17
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6



=============== End Text proposal for 38.211, section 6.3.3 =============================


Agreements:
· For both FR1 and FR2, the previous working assumption is replaced with the following working assumption 
· Note: The value with yellow background is not final

· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is more than at least N symbols after DL part and/or the last symbol of an SSB.
· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
· N = 2 for Msg1 SCS = 15kHz
· N = 2 for Msg1 SCS = 30kHz
· N = 2 for Msg1 SCS = 60kHz 
· N = 2 or 3 for Msg1 SCS = 120kHz
· Note for format B4, N = 0 irrespectively of Msg1 SCS
· UE is not expected to receive DL signals during any valid RACH occasion
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
· FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH tx


In this contribution, we focus on PRACH configurations, for FR1 and FR2, unpaired spectrum. The configurations are so far only working assumptions in order to allow checking to make sure all scenarios are covered, especially in case of unpaired spectrum. In this contribution we make some proposed changes that are crucial in order to make NR PRACH design robust during the lifetime of NR.
[bookmark: _Ref178064866]2	Discussion
2.1	RACH Configurations for FR1, Unpaired Spectrum
2.1.1	Background: SSB and TDD Slot Patterns
For reference in the following discussion, some TDD UL/DL patterns are illustrated in Figure 1 (30 kHz SCS) and Figure 2 (15 kHz SCS), along with potential SSB allocations. 
Note that TDD patterns 8+2, 4+2+4, and 4+1 can be used for alignment with LTE TDD, with the 4+2+4 pattern having the advantage of not requiring a time shift between LTE and NR.
[bookmark: _GoBack] [image: ]
[bookmark: _Ref513125504]Figure 1: Slot patterns with subcarrier spacing 30 kHz (U = uplink slot, D = downlink slot)
[image: ]
[bookmark: _Ref513125506]Figure 2: Slot patterns with subcarrier spacing 15 kHz (U = uplink slot, D = downlink slot)
2.1.2	Proposed New Configurations
A set of new configurations are proposed for the RACH configuration table for FR1 unpaired spectrum.
2.1.2.1	Design Criteria
The proposed new configurations are based on the following design criteria:
· Reduce RACH latency: Low latency is a key feature of NR and unnecessary delays must be avoided:
1. There should be configurations that allow RACH to appear quite soon after SSB, both for the case with SSB in first half and with SSB in second half frame (for 30 kHz subcarrier spacing). 
2. There should be more emphasis on configurations with 10 ms RACH periodicity (i.e. ) for short-sequence formats. The short-sequence formats should in this respect at least be on par with format 0, which is mainly intended for coverage rather than latency. Note also that already LTE has more emphasis on RACH configurations with 10 ms periodicity, and NR should not be worse.
· Support low data latency (requires improving support for mixed UL/DL slots, by relying less on slot masking): Based on recent agreement regarding FR1 and FR2 RACH occasion invalidations (see Section 1), semi-static UL/DL configurations can be used to “mask” (invalidate) RACH occasions. This in general makes RACH configurations more flexible and adaptable to different UL/DL configurations. However, in some situations, masking cannot be used. In particular, in situations where very fast feedback is required (to obtain low latency, one of the core features of NR), there is the need to have self-contained slot operation with DL at the beginning and fast feedback (HARQ-Ack or TCP-Ack) in UL at the end. Such mixed slots do not invalidate RACH occasions according to the agreement, and hence RACH occasions must then be avoided in such slots. Moreover, masking is based on semi-static UL/DL configuration, which only allows a few mixed slots (at the switching point between DL and UL), whereas for consistently low latency, many or all slots need to be mixed slots. Semi-static configuration may therefore not be possible to use, and it will consequently be important to have RACH configurations which do not rely on masking.  In other words, there must be configurations with only one RACH slot per subframe, and preferably configurations with only single RACH subframe per frame.
· Support TDD coexistence with LTE: There must be configurations that are useable for UL/DL patterns that can coexist with TDD, see patterns 4+1, 8+2, and 4+2+4 in Section 2.1.1. In particular, there is no existing configuration with only subframe 2 or 7, which is needed for the pattern 4+2+4 that provides alignment with LTE without need for time shift between systems.
· Reduce inter-cell interference: To minimize RACH interference between different cells, it should be possible to use different slots for RACH in nearby cells. There should hence (preferably for each TDD pattern) be multiple configurations that use different slots, yet contain same (or similar) amount of RACH resources.
· Have configurations useful for multiple UL/DL patterns: Considering the need for flexibility in terms of TDD patterns and other system configurations now and in the future and given the rather limited total number of RACH configuration entries in the tables, one should ensure the presence of one or more configurations that could work with many different potential TDD UL/DL patterns now and in the future. Since the last slot of a frame is an UL slot in essentially all potential UL/DL patterns, one should have a RACH configuration that contains only subframe 9, with single RACH slot per subframe. 
· Avoid unnecessarily limiting maximum cell size (by using starting symbol 0): In order to not unnecessarily limit cell size, it is important to have starting symbol 0, because with starting symbol 2 there is much less guard at the end of the slot. For example, for format B4 with 30 kHz subcarrier spacing, starting symbol 0 allows a cell size of more than 12 km, whereas starting symbol 2 limits the maximum cell size to less than 2 km.
2.1.2.2	Motivations for Each Individual New Configuration
To meet the above design criteria, six (6) new configurations are proposed in Table 1. For each configuration a priority is listed in the table, and also a short motivation. Motivations in more detail are as follows:
· The Prio#1 configuration is useful for all typical UL/DL configurations (since it uses the last slot of the frame, which is UL for all UL/DL configurations).
· The Prio#2 configuration can give low latency if SSB is configured in first half frame and only few SS blocks are used (for TDD pattern 3+1).
· The Prio#3 configuration can give low latency if SSB is configured in first half frame (for e.g. TDD alignment patterns 4+1 / 8+2 and for some concatenated patterns).
· The Prio#4 configuration can give low latency if SSB is configured in second half frame (for TDD pattern 3+1, and TDD alignment pattern 4 + 2 + 4).
· The Prio#5 configuration gives low latency if SSB is configured in first half frame(for TDD pattern 4 + 2 + 4).
· The Prio#6 configuration can give low latency if SSB is configured in second half frame (for TDD alignment pattern 4+1, and for some concatenated patterns).
Also note:
· The Prio#1–Prio#6 configurations all have starting symbol 0 to avoid unnecessary limitation of cell size.
· The Prio#1–Prio#5 configurations contain only one RACH slot per subframe (and per frame) and can consequently be used without relying on masking. Hence, these configurations are useful also when many mixed slots are used.
· [bookmark: _Hlk513188305]The Prio#1–Prio#5 configurations provide a set of configurations that have same number of resources, but at different time instances, thereby allowing to use them in different cells to reduce inter-cell RACH interference. 
· The Prio#6 configuration can be used for some TDD UL/DL patterns since Prio#4 proposal cannot be used for patterns that have UL slots in the first slot of the subframe. In such cases, masking can be used.

[bookmark: _Toc513841029]For FR1 unpaired spectrum, add the six (6) new RACH configurations listed in Table 3. Motivations include reduced RACH latency, support for TDD patterns for LTE coexistence, less reliance on masking by semi-static UL/DL configuration (since not possible with mixed UL/DL slots), reduced RACH inter-cell interference (by having more options for different ROs in different cells), and avoiding unnecessary limitations of cell size (by having starting symbol 0).

Table 1. Proposed New Configurations for FR1 Unpaired Spectrum
[image: ]


2.1.3	Configuration Candidates for Removal
[bookmark: _Hlk513139558]Configurations 154, 155, 156, 158, 160, and 162 are less usable with commonly considered TDD UL/DL patterns and can be removed. Motivations in more detail are as follows:
· Configurations 155 and 162 are less useful because they contain only subframes 8 and 9, but since subframe 8 can anyway not likely be used (no commonly considered TDD UL/DL pattern has UL slot in subframe 8), one can just as well use configurations containing only subframe 9. Furthermore, use of configurations containing subframe 8 would consequently have to rely on masking, which is not always possible as explained in Section 2.1.2.1.
· Configuration 156 is less useful since the only difference compared to configuration 159 is the presence also of subframe 7, but subframe 7 is UL in few TDD configurations, and new Prio#4 configuration has subframe 7 (see Section 2.1.2).
· Configuration 154 is less useful because it is obviously meant to increase capacity (large set of subframes) yet only has RACH in every second frame and hence does not give the intended benefit. Also, configuration 154 contains both subframes 2 and 8, neither of which is UL in many commonly considered TDD patterns.
· [bookmark: _Hlk513196974]Configuration 158 is also not very useful with commonly considered TDD patterns (note that due to its periodicity of 2 frames, it does not increase capacity over RACH configuration with single subframe but periodicity of 1 frame).
· Configuration 160 is not very useful if the new Prio#1 configuration (Table 1) is added, since the only difference is that configuration 160 contains two consecutive PRACH slots in a subframe, which is typically a waste of radio resources (unless one PRACH slot is masked, but then configuration 160 is identical to new Prio#1 configuration).
[bookmark: _Toc513841030]For FR1 unpaired spectrum, remove the six (6) RACH configurations 154, 155, 156, 158, 160, and 162 because they are less usable with commonly considered TDD UL/DL patterns.
Table 2. Configuration Candidates for Removal for FR1 Unpaired Spectrum
[image: ]
2.1.4	Resulting RACH Configuration Table
After removing the six (6) configurations of Section 2.1.3 and adding the six (6) configurations of Section 2.1.2, a resulting table for PRACH format B4 is as shown in Table 3. Changes compared to TS 38.211 (V15.1.0 updated according to agreements in Chairman’s notes RAN#1#92bis) are highlighted in red.
Table 3. Resulting RACH Configuration Table for format B4 for FR1 Unpaired Spectrum
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	151
	B4
	16
	1
	9
	0
	2
	1
	12

	152
	B4
	8
	1
	9
	0
	2
	1
	12

	153
	B4
	4
	1
	9
	2
	1
	1
	12

	154
	B4
	21
	10
	2,,4,7,8,9
	0
	1
	1
	12

	155
	B4
	21
	10
	8,1
	0
	21
	1
	12

	156
	B4
	21
	10
	7,9
	20
	1
	1
	12

	157
	B4
	2
	1
	4,9
	2
	1
	1
	12

	158
	B4
	21
	10
	4,9
	0
	21
	1
	12

	159
	B4
	2
	1
	9
	2
	1
	1
	12

	160
	B4
	1
	0
	9
	0
	21
	1
	12

	161
	B4
	1
	0
	9
	2
	1
	1
	12

	162
	B4
	1
	0
	8,97
	0
	2
	1
	12

	163
	B4
	1
	0
	4,9
	2
	1
	1
	12

	164
	B4
	1
	0
	7,9
	2
	1
	1
	12

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1
	12

	166
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1
	12

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12



[bookmark: _Hlk513129080]2.2	RACH Configurations for FR2, Unpaired Spectrum
The working assumptions RACH configuration table for format A1 for FR2 unpaired spectrum from RAN1#92bis can be found in [1]. A few changes are proposed in the following.
2.2.1	Design Criteria
The changes are based on the following design criteria, which are largely similar to FR1 case:
· RACH configurations must support having RACH occasions on UL slots of typical TDD patterns for FR2. 
· It must be possible to avoid collisions with SSBs, including situations where large sets of SSBs occur early in frame.
· There must still be support for RACH occasions rather early in the frame in order to keep latency down when SSB occurs early in the frame
· There must be RACH configurations supporting different typical number of beams (SSBs) for different typical SSB periodicities, with no unnecessary resource-wasting cyclic repetitions of SSB-to-RO associations
· There should preferably be support also for starting symbol 2 in order to have more freedom to schedule DL in the previous slot without interference.

[bookmark: _Toc513841031]For FR2 unpaired spectrum, there should preferably be support also for starting symbol 2 in order to have more freedom to schedule DL in the previous slot without interference.

2.2.2	Proposed Changes to Configuration Table
Based on the design considerations in Section 2.2.1, the following table changes are proposed:
Format A3: 
· Configuration 19: Change “Starting symbol” to 2, slot numbers to “9,11,13”, “Number of PRACH slots within a 60 kHz slot” to 1, and periodicity “x” to “1” 
· Motivation: Need a configuration with few slots that start late enough to allow multiple SS blocks at the beginning of the frame. Existing configuration 19 can be removed since it is more important to have enough configurations with 10 ms periodicity than with sparser periodicities; also, configuration 19 is same as configuration 24 except for “Number of PRACH slots within a 60 kHz slot”, and it is hence of little use. 
· Motivation: More freedom to schedule DL in the previous slot without interference
· Configuration 21: Change “slot numbers to “3,5,7,9,11,13”, “Number of PRACH slots within a 60 kHz slot” to 1, and periodicity “x” to “1”
· Motivation: Configuration 21 can be removed since it is more important to have enough configurations with 10 ms periodicity than with sparser periodicities; also, configuration 21 is same as configuration 25 except for “Number of PRACH slots within a 60 kHz slot”, and it is hence of little use.

Format B4:
· General motivation for changes: Increase the number of ROs for B4 due to the limited number of preambles per slot for this format
· [bookmark: _Hlk510773454]Configuration 13: Change “Slot number” to “3,5,7,9,11,13”, and “Starting symbol” to “2”
· Configuration 14: Change ”Slot number” to “3,5,7,9,11,13,15,17,19,21,23,25”
· Configuration 23: Change “Slot number” to “9,11,13,15,17,19” 
· Motivation: To make the number of ROs similar as for A3 etc, while maintaining a comparatively late starting slot in frame
· Configuration 27: Change “Slot number” to “3,5,7,9,11,13,15,17,19,21,23,25”, and periodicity “x” to “1”

Also, note again that for FR2 there should in general be more configurations with starting symbol 2 instead of 0. The motivation is to have more freedom scheduling DL late in previous slot.
Resulting sets of configurations for A3 and B4 can be found in Table 4 (format A3) and Table 5 (format B4), with modifications highlighted in red. Note that A3 can largely serve as illustration for all formats except B4.

[bookmark: _Toc513841032]For FR2 unpaired spectrum, use the RACH configuration tables in Table 4 (format A3) and Table 5 (format B4), in order to reduce RACH latency, increase scheduling flexibility, and increase RACH capacity for format B4.

2.2.3	Gap Between DL and PRACH, 120 kHz
For the gap before PRACH for 120 kHz subcarrier spacing it is enough with 2 symbols from the end of DL part and/or last symbol of SSB (cf. yellow highlight in agreement in Section 1).

[bookmark: _Toc513841033]Use gap N = 2 for Msg1 with SCS = 120 kHz.

Table 4. Proposed RACH configuration table for format A3 for FR2 unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	[bookmark: _Hlk510807576]Number of PRACH slots within a 60 kHz slot
	Number of time domain PRACH occasions within a RACH slot

	
	
	[image: ]
	[image: ]
	
	
	
	

	0
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	2

	1
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1

	2
	A3
	1
	0
	9,19,29,39
	0
	2 
	2

	3
	A3
	1
	0
	24,29,34,39
	7
	1
	1

	4
	A3
	1
	0
	17,19,37,39
	0
	1
	2

	5
	A3
	1
	0
	19,39
	7
	1
	1

	6
	A3
	1
	0
	9,19,29,39
	7
	2
	1

	7
	A3
	1
	0
	0,1,2,…,39
	7
	1
	1

	8
	A3
	1
	0
	23,27,31,35,39
	0
	1
	2

	9
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1

	10
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2

	11
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	12
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2

	13
	A3
	1
	0
	3,5,7
	0
	1
	2

	14
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1

	15
	A3
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	16
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2

	17
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	18
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2

	19
	A3
	41
	10
	4,9,14,19,24,29,34,39 9,11,13
	02
	21
	2

	20
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2

	21
	A3
	21
	10
	4,9,14,19,24,29,34,39 3,5,7,9,11,13
	0
	21
	2

	22
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2

	23
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2

	24
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2

	25
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2

	26
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1

	27
	A3
	8
	1,2
	9,19,29,39
	0
	2
	2

	CMCC
	A3
	1
	0
	7,15,23,31,39 or 9,11,13
	2
	1
	2





Table 5. Proposed RACH configuration table for format B4 for FR2 unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	Number of time domain PRACH occasions within a RACH slot

	
	
	[image: ]
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	0
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	1 
	1

	1
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	1 or 2
	1

	2
	B4
	1
	0
	9,19,29,39
	0
	2 
	1

	3
	B4
	1
	0
	24,29,34,39
	2
	1
	1

	4
	B4
	1
	0
	17,19,37,39
	0
	1
	1

	5
	B4
	1
	0
	19,39
	2
	1 or 2
	1

	6
	B4
	1
	0
	9,19,29,39
	2
	2
	1

	7
	B4
	1
	0
	0,1,2,…,39
	2
	1
	1

	8
	B4
	1
	0
	23,27,31,35,39
	0
	1
	1

	9
	B4
	1
	0
	23,27,31,35,39
	2
	1 or 2
	1

	10
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1

	11
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1 or 2
	1

	12
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	1
	1

	13
	B4
	1
	0
	3,5,7,9,11,13
	02
	1
	1

	14
	B4
	1
	0
	3,5,7,9,11,13,15,17,19,21,23,25
	2
	1
	1

	15
	B4
	16
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1

	FO
	B4
	16
	1,2
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	1

	17
	B4
	8
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1

	18
	B4
	8
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1

	19
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	1

	20
	B4
	4
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1

	21
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1

	22
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1

	23
	B4
	1
	0
	7,15,23,31,39 9,11,13,15,17,19
	0
	1 or 2
	1

	24
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	1

	25
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	1

	26
	B4
	1
	0
	13,14,15, 29,30,31,37,38,39
	2
	2
	1

	27
	B4
	81
	1,20
	9,19,29,39 3,5,7,9,11,13,15,17,19,21,23,25
	0
	2
	1

	28
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1







Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For FR1 unpaired spectrum, add the six (6) new RACH configurations listed in Table 3. Motivations include reduced RACH latency, support for TDD patterns for LTE coexistence, less reliance on masking by semi-static UL/DL configuration (since not possible with mixed UL/DL slots), reduced RACH inter-cell interference (by having more options for different ROs in different cells), and avoiding unnecessary limitations of cell size (by having starting symbol 0).
Proposal 2	For FR1 unpaired spectrum, remove the six (6) RACH configurations 154, 155, 156, 158, 160, and 162 because they are less usable with commonly considered TDD UL/DL patterns.
Proposal 3	For FR2 unpaired spectrum, there should preferably be support also for starting symbol 2 in order to have more freedom to schedule DL in the previous slot without interference.
Proposal 4	For FR2 unpaired spectrum, use the RACH configuration tables in Table 4 (format A3) and Table 5 (format B4), in order to reduce RACH latency, increase scheduling flexibility, and increase RACH capacity for format B4.
Proposal 5	Use gap N = 2 for Msg1 with SCS = 120 kHz.
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 A1  16  1  9  0  2  6  

 A1  8  1  9  0  2  6  

 A1  4  1  9  0  1  6  

 A1  2  1  2,3,4,7,8,9  0  1  6  

  <part of table omitted   to save space >    

 C2  1  0  1,3,5,7,9  2  1  2  

        

 C2  8  1  9  8  2  1  

 C2  4  1  9  8  1  1  

