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1   Background
As per the agreed WF [1~2], further down selection was made, the narrowed formats were listed, but final decisions about the formats for the final PRACH demodulation performance requirements is needed.
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* Preamble Format (For Rel-15)
— For long sequence, requirements are defined for:
¢ FormatO0
* FFS for format 1 and Format 3
— For short sequence, the following formats will be considered,
but further down selection is needed:
* Al1,A2,A3,B4,C0andC2
— SCS:
¢ 15kHz
¢ 30kHz
60KHz (FR2)
e 120KHz




In this contribution, we further share our views about those listed NR PRACH formats for the NR PRACH demodulation performance requirements definition.

2   Discussion
2.1   Long sequence L = 839
As per the agreements in last RAN4#AH1807, Format 0 that is refarmed from LTE format 0 is confirmed. Format 1 and Format 3 are still FFS.

Table 1: Preamble format for long sequence length L = 839

	Format
	L
	SCS(kHz)
	BW (MHz)
	N_OS
	N_RP
	T_SEQ (Ts)
	T_CP (Ts)
	T_GP (Ts)
	Total duration(ms)
	Max cell radius(km)
	Use case

	0
	839
	1.25
	1.08
	1
	1
	24576
	3168
	2975
	1.0
	14.54
	LTE refarming format 0

	1
	839
	1.25
	1.08
	2
	1
	2*24576
	21024
	21904
	3.0
	100.16
	LTE refarming format 3

Large cell, up to 100km

	2
	839
	1.25
	1.08
	4
	1
	4*24576
	4688
	4528
	3.5
	21.96
	Coverage enhancement 

	3
	839
	5
	4.32
	4
	1
	4*6144
	3168
	2976
	1.0
	14.54
	High speed case


Format 1: It is same as LTE format 3 and is used in LTE for larger coverage deployment. The total duration for Format 1 is 3ms, maybe it is more applicable to FDD considering the current TDD UL-DL configuration.
Format 3: It is mainly designed for high speed case and can support more than 1000km/per hour.
Considering the current workload and timeline, like described above, Format 1 and format 3 are mainly designed for specific scenarios, currently we can focus on those basic formats and add other formats later.
Proposal 1: Focus on format 0 at current stage and consider to add other formats later for long sequence if needed.

2.2   Short sequence L = 139

Formats A1, A2, A3, B4, C0 and C2 are further study for short sequence L = 139 as agreed in last RAN4#AH1807 meeting.
Table 2: Preamble format for short sequence length L = 139 (For 15kHz SCS)
	Preamble
format
	NOS(#of 
Sequence)
	TCP
	TSEQ
	TGP
	Path profile 
(Ts)
	Path profile 
(us)
	Total duration
(ms)
	Maximum 
Cell radius
(meter)
	Use case

	A
	1
	2
	288
	2*2048
	0
	96 
	3.13 
	0.14
	938
	Small cell

	
	2
	4
	576
	4*2048
	0
	144 
	4.69 
	0.29
	2,109
	Normal cell

	
	3
	6
	864
	6*2048
	0
	144 
	4.69 
	0.43
	3,516
	Normal cell

	B
	1
	2
	216
	2*2048
	72
	96 
	3.13 
	0.14
	469
	Small cell

	
	2
	4
	360
	4*2048
	216
	144 
	4.69 
	0.29
	1,055
	Normal cell

	
	3
	6
	504
	6*2048
	360
	144 
	4.69 
	0.43
	1,758
	Normal cell

	
	4
	12
	936
	12*2048
	792
	144 
	4.69 
	0.86
	3,867
	Normal cell

	C
	0
	1
	1240
	2048
	1096
	144
	4.69
	0.14
	5300
	Normal cell

	
	2
	4
	2048
	4*2048
	2916
	144
	4.69
	0.43
	9200
	Normal cell


As per the experience in LTE, not all preamble formats will be used in the real network, so only the typical formats should be considered to reduce the RAN4 workload and speed up the work progress. We think that the performance and coverage should be the main factors to consider to select the suitable formats for PRACH performance requirements definitions.
Short sequence: scalable preamble formats from 15kHz SCS to 30/60/120kHz SCS for short sequence (L = 139) are defined and mainly designed for high-speed, high frequency and beam-based transmission with larger SCS.

Format B4 has the longest sequence of 12*2048 among the formats for short sequence, it should have the best performance, and the related performance requirements should be defined;
Format C2 has the largest CP, i.e. the largest coverage compared to other formats, it can be used for the larger coverage scenario, especially for higher frequency, the coverage is a key concern.
Proposal 2: Consider to define performance requirements for formats B4 and C2 for short sequence: B4 and C2.
2.3   Ncs value
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— Format 0: Ncs=[13] and v=22(for simulation alignment)
— Short sequence

¢ FFS: Ncs, v=1[0]




For FR1, if to achieve the comparable coverage as LTE, with Ncs=13 for format 0 in LTE, the corresponding radius is 1.15km which is very typical cell radius. For SCS 15kHz, Ncs=23, the corresponding radius is 1.3km.
For FR2, if we choose Ncs=0, there is no cyclic shift at all, we do not think it is typical case, even small cell, usually two cyclic shifts should be ok, such as SCS 60kHz, Ncs = 69.
Proposal 3: Select Ncs=23 for FR1 and Ncs=69 for FR2 in the simulation for PRACH performance.
3   Proposals
In this contribution, we further share our views about the different PRACH preamble formats selection, and give our proposals are:

Proposal 1: Focus on format 0 at current stage and consider to add other formats later for long sequence if needed.
Proposal 2: Consider to define performance requirements for formats B4 and C2 for short sequence: B4 and C2.

Proposal 3: Select Ncs=23 for FR1 and Ncs=69 for FR2 in the simulation for PRACH performance.
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