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Introduction
This paper presents Nokia’s view on PRACH demodulation requirements related to the operation between 52.6 GHz and 71 GHz. 
Discussion
Ncs value
During the last meeting, the following options for  were discussed  with the tentative agreement as in [1]:
	Issue 2-5-8: (Ncs, logical sequence index, v)
· Consider the following PRACH parameters as starting point: Ncs = 69, logical sequence index = 0, v =0 as starting point
· Other options are not precluded




From our point of view, it is reasonable to assume that the  is chosen such considering the equivalent cell size. For this reason, we calculate the maximum detectable timing offset based on  Considering that: 
· for each root Zadoff-Chu sequence the number of cyclically shifted sequences that can be obtained is  

· that the sequence length for the short preamble format C0 is 

· the maximum detectable time offset can be calculated as

Additionally, the values of Ncs can be chosen from Table 6.3.3.1-7 of 38.211 [2]:
	
Table 6.3.3.1-7:  for preamble formats with  .
	zeroCorrelationZoneConfig, 
msgA-ZeroCorrelationZoneConfig
	 value

	
	
	
	

	0
	0
	0
	0

	1
	2
	8
	17

	2
	4
	10
	21

	3
	6
	12
	25

	4
	8
	15
	30

	5
	10
	17
	35

	6
	12
	21
	44

	7
	13
	25
	52

	8
	15
	31
	63

	9
	17
	40
	82

	10
	19
	51
	104

	11
	23
	63
	127

	12
	27
	81
	164

	13
	34
	114
	230

	14
	46
	190
	383

	15
	69
	285
	575






Considering the formulas above, the maximum detectable timing offset can be calculated as shown in Table 1 for the existing Rel 15 and Rel 16 requirements. In this table, the values of Ncs are chosen in accordance to 38.104. The results from the table show similar cell size for all SCS and LRA options of FR1. For FR2 the Tmax decreases with the SCS since all SCSs already use the Ncs value that provides larger Tmax, i.e. Ncs = 69. 
Therefore, we understand that we can chose the same approach as the one used in FR2-1, where Ncs is chosen to provide good coverage are using zeroCorrelationZoneConfig = 15. The calculated  in that case is as shown in Table 1 for FR1 in Rel15 + NRU and FR2-1 and in Table 2 with the proposed Ncs value. 

[bookmark: _Ref58930860]Table 1 Calculated maximum timing offset for existing PRACH requirements
	
	FR1 (Rel 15 + NRU)
	FR2-1 (Rel 15)

	
	139
	139
	1151
	571
	139
	139

	
	23
	46
	164
	190
	69
	69

	SCS
	15
	30
	15
	30
	60
	120

	
	0
	1
	0
	1
	2
	3

	
	64
	64
	64
	64
	64
	64

	
	0.509
	0.509
	0.509
	0.509
	0.509
	0.509

	
	131072
	65536
	131072
	65536
	32768
	16384

	
	6
	3
	7
	3
	2
	2

	 (us)
	11.1
	11.1
	9.5
	11.1
	8.3
	4.2



[bookmark: _Ref101806584]Table 2 Calculated maximum timing offset for the proposed Ncs PRACH configuration
	
	FR2-2

	
	139
	571
	1151
	139
	571
	139

	
	69
	285
	575
	69
	285
	69

	SCS
	120
	120
	120
	480
	480
	960

	
	3
	3
	3
	5
	5
	6

	
	64
	64
	64
	64
	64
	64

	
	0.509
	0.509
	0.509
	0.509
	0.509
	0.509

	
	16384
	16384
	16384
	4096
	4096
	2048

	
	2
	2
	2
	2
	2
	2

	 (us)
	4.2
	4.2
	4.2
	1.0
	1.0
	0.5




[bookmark: _Toc61552603]The  parameters used for FR2 requirements (Ncs=69) are the ones that provide the maximum coverage area for LRA=139. 
The LRA=139 and Ncs=69 provide a similar coverage area to LRA=571 and Ncs=285 and LRA=1151 and Ncs=575. 
[bookmark: _Toc61552604]RAN4 to define PRACH demodulation performance requirements using the following Ncs parameters:
      -SCS=120, LRA=139, NCS=69
      -SCS=120, LRA=571, NCS=285
      -SCS=120, LRA=1151, NCS=575
      -SCS=480, LRA=139, NCS=69
      -SCS=480, LRA=571, NCS=285
      -SCS=960, LRA=139, NCS=69

PRACH maximum detectable offset
As a part of the PRACH conformance testing, a timing offset scheme is used as shown in Figure 1. This scheme is used for all existing PRACH requirements, including SCS up to 120 kHz. This scheme uses a maximum offset of 0.8 us [3], which is fine for the Rel 15 SCSs, since for 120 kHz the maximum detectable offset is TMAX=4.2 us as indicated in Table 1. However, 0.8 us is very close to the achievable limit for 480 kHz, TMAX=1.0 us and above the limit for 960 kHz SCS, TMAX=1.0 us. 



[bookmark: _Ref100162611]Figure 1 Timing offset scheme for PRACH preamble format A1 A2, A3, B4, C0 and C2 [3]
The achievable maximum detectable timing offset for 480 kHz and 960 kHz SCS is 1.0 us and 0.5 us respectively. 
The Rel 15 requirements for PRACH include timing offset scheme with offset up to 0.8 us, which exceeds the maximum detectable offset for 960 kHz SCS. 
RAN4 to specify PRACH performance with timing offset up to 0.4 us for 480 kHz and 960 kHz SCS. 

[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on PRACH demodulation requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals: 
1. The  parameters used for FR2 requirements (Ncs=69) are the ones that provide the maximum coverage area for LRA=139. 
The LRA=139 and Ncs=69 provide a similar coverage area to LRA=571 and Ncs=285 and LRA=1151 and Ncs=575. 
1. RAN4 to define PRACH demodulation performance requirements using the following Ncs parameters:
      -SCS=120, LRA=139, NCS=69
      -SCS=120, LRA=571, NCS=285
      -SCS=120, LRA=1151, NCS=575
      -SCS=480, LRA=139, NCS=69
      -SCS=480, LRA=571, NCS=285
      -SCS=960, LRA=139, NCS=69
The achievable maximum detectable timing offset for 480 kHz and 960 kHz SCS is 1.0 us and 0.5 us respectively. 
The Rel 15 requirements for PRACH include timing offset scheme with offset up to 0.8 us, which exceeds the maximum detectable offset for 960 kHz SCS. 
1. RAN4 to specify PRACH performance with timing offset up to 0.4 us for 480 kHz and 960 kHz SCS. 
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