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Background
[bookmark: _Toc492918225]This document summarizes the offline discussion for AI 6.1.4.1, PRACH Remaining details on PRACH formats.
The following issues have been discussed:
· Cyclic shift values for preamble format 2 and 3 (long sequence length)
· Sequence length for PRACH preambles based on short sequence length 
· Cyclic shift values for preamble format based on short sequence length
· RACH configurations

Agreements until Tuesday afternoon coffee break 
Continue offline discussion – Jan (ZTE)
· Focus on sequence length, configurations, cyclic shifts, etc.
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Agreements:
· For format 2, same cyclic shift values as for format 0 and 1 are used

Working assumption:
· L = 139 is adopted as the sequence length for the RACH Preamble Formats using the short sequence

Agreements:
· Use one common table for cyclic shift (Ncs) values for short sequence based PRACH formats for all SCS
· Alt 1: The number of cyclic shift values is up to 16 values represented by 4 bits
· Alt 2: The number of cyclic shift values is up to 8 values represented by 3bits
· Down-selection to be done this week. In addition, to come up with the actual set of values




Cyclic shift values for format 3

Offline working agreement: 
For format 3, use table below. With the red marked changes:
· For unrestricted Ncs values, replace Ncs = 28 with Ncs = 13. 
· For restricted set type A: Add Ncs value of 36
· For restricted set type B: Add Ncs value 36

	ZeroCorrelationZoneConfig
	Sequence length 839, SCS = 5KHz

	
	Unrestricted
	Restricted set type A
	Restricted set type B

	0
	0
	36
	36

	12 
	26
	57
	57

	1 2
	13 28
	72
	60

	3
	33
	81
	63

	4
	38
	89
	65

	5
	41
	94
	68

	6
	49
	103
	71

	7
	55
	112
	77

	8
	64
	121
	81

	9
	76
	132
	85

	10
	93
	137
	97

	11
	119
	152
	109

	12
	139
	173
	122

	13
	209
	195
	137

	14
	279
	216
	-

	15
	419
	239
	-





Cyclic shift values for preamble format A/B/C

Offline Agreements:.
· Restricted set is not supported for NR PRACH preamble based on short sequence length
· Use one common table for cyclic shift (Ncs) values for short sequence based PRACH formats for all SCS
· The number of cyclic shift values is up to 16 values represented by 4 bits, the following table is adopted
	ZeroCorrelationZoneConfig
	Ncs values

	0
	0

	1
	2

	2
	4

	3
	6

	4
	8

	5
	10

	6
	12

	7
	13

	8
	15

	9
	17

	10
	19

	11
	23

	12
	27

	13
	34

	14
	46

	15
	69



RACH configurations

Offline agreements:

NR defines the pattern of the slots that contain PRACH occasion(s) in to a larger time interval
· FFS: time interval e.g 5/10/20ms
· FFS pattern
· FFS numerology of the slot e.g SS block, UL/DL, Msg1 or PUSCH
FFS: Within each slot 
Alt1: RACH resources within a slot are consecutive
Alt2:RACH resources within a slot are not consecutive, e.g to handle the case of CORESET monitoring , in the 2/4/7 symbols


Below part is discussion material:
RACH resource: A time-frequency resource to send RACH preamble (from RAN1#86b)

RACH resource occupies partial or full or multiple RACH slots
· For format 0-3 partial, full and multiple RACH slots are needed
· For format A/B/C partial RACH slots are needed

For preamble formats A/B/C a RACH slot consists of one or more RACH resources

Mapping of RACH preamble formats to RACH resources within a RACH slot
· Alt1: Only one format (e.g only A)
· Alt2: More than one format (e.g A and B)

· RACH configuration in RMSI provides time-frequency domain information on RACH resource 
· Time domain information of RACH resource 
· RACH slot configuration is provided
· If a slot is reserved for RACH resource(s) in partial or full, it is called RACH slot
· RACH slot configuration within one radio frame 
· RACH resource within the RACH slot(s)
· Starting symbol index within the RACH slot
· RACH resources are consecutive within the configured RACH slot, as baseline 
· Specify [M] states on the RACH slot configuration (similar to LTE) per PRACH preamble subcarrier spacing 
· For long sequence, RACH slot configuration is provided based on the SCS with either of [30, 15]khz 
· For short sequence, RACH slot configuration is provided based on the SCS of PRACH preamble 
· Note : each state has its own RACH slot intensity and/or periodicity
· Exact value of M is FFS

