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1. Introduction

In RAN4 #AH-1807, NR BS PRACH demodulation requirements were discussed and WF was approved [1]. One of the remaining issue is which preamble format should be specified for PRACH demodulation requirements. For short sequence, further down-selection is needed to reduce test cases. In this contribution, we provide our views on preamble format for short sequence.
2. Discussion

In RAN4 #AH-1807, the following issues regarding PRACH were agreed in WF [1].

· There are no test cases for Restricted sets  in Rel-15

· Preamble Format (For Rel-15)

· For long sequence, requirements are defined for:

· Format 0

· FFS for format 1 and Format 3

· For short sequence, the following formats will be considered, but further down selection is needed: 

· A1, A2, A3, B4, C0 and C2

· SCS:

· 15kHz

· 30kHz

· 60KHz (FR2)

· 120KHz

· Apply the performance requirements based on BS declare

One of the remaining issues is further down-selection for short sequence preamble formats. In the last meeting, this issue was discussed based on the following options that were captured in ad-hoc minutes in NR BS demodulation [2]. 

Issue#2: Test setup for formats with short sequence

· Which formats are to be tested

· Option 1 (China Telecom): A1, A2, A3, B4, C0

· Option 2 (Ericsson): A3, B4

· Option 3 (Samsung): A1, C2

· Option 4 (Nokia/NSB): A2, B4, C2

· Option 5 (Huawei): B4, C2

· Option 6 (NTT DOCOMO): B4 for FR1 and C0 for FR2

According to proposals from different companies, the preamble format B4 seems to be one of the majority options. Hence, the preamble format B4 is one of the suitable formats for PRACH performance requirement assumption. On the other hands, for other formats, it is difficult to make consensus among companies. However, in our view, the preamble format C0 is valid for FR2 scenario, for the following reasons.
In general, since the propagation loss increases as the frequency becomes higher, the propagation loss in FR2 is much larger than FR1. As shown in Table 6.3.3.1-2 [3], the larger SCS becomes shorter cyclic prefix (CP) and guard period (GP) length, which means that cell radius become smaller. The cell radius for 120 kHz SCS becomes 1/8 times as small as for 15 kHz SCS shown in Table 2 [4]. For FR2, from the point of cell coverage, format with larger CP and GP has more efficient. Therefore, preamble format C is suitable for FR2 compared with format A or B. 
In TS 38.211 [3],

Table 6.3.3.1-2: Preamble formats for 
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In [4], 
Table 2: Preamble format for short sequence length L = 139
	Preamble
format
	NOS(#of 
Sequence)
	TCP
	TSEQ
	TGP
	Path profile 
(Ts)
	Path profile 
(us)
	Maximum 
Cell radius
(meter)
	Use case

	A
	1
	2
	288
	4096
	0
	96 
	3.13 
	938
	Small cell

	
	2
	4
	576
	8192
	0
	144 
	4.69 
	2,109
	Normal cell

	
	3
	6
	864
	12288
	0
	144 
	4.69 
	3,516
	Normal cell

	B
	1
	2
	216
	4096
	72
	96 
	3.13 
	469
	Small cell

	
	2
	4
	360
	8192
	216
	144 
	4.69 
	1,055
	Normal cell

	
	3
	6
	504
	12288
	360
	144 
	4.69 
	1,758
	Normal cell

	
	4
	12
	936
	24576
	792
	144 
	4.69 
	3,867
	Normal cell

	C
	0
	1
	1240
	2048
	1096
	144
	4.69
	5300
(660 in case of 120 kHz SCS)
	Normal cell

	
	2
	4
	2048
	8192
	2916
	144
	4.69
	9200

(1160 in case of 120 kHz SCS))
	Normal cell


In [3], format C0 and C2 exist as the preamble format C. In the following, the advantage of format C0 is discussed. For FR2, high antenna gain is required to compensate for the large propagation loss. To realize high antenna gain, the beam width becomes narrower, and to cover wide cell coverage, the number of beams becomes larger. In addition, in FR2, implementation of digital beam forming technique is difficult due to high frequency, namely analogue beam forming technique will be mainly used for FR2 UE multiplexing. In analogue beam forming, it is disabling to direct multiple directions in the same timing unlike digital beam forming, so it is necessary to provide as more opportunities to communicate with different UEs as possible. As the number of beams increases, more RACH occasions are needed and the time taken for the RACH procedure becomes prominent. From these reasons, format with the large number of RACH occasions is better choice. As shown in figure 1, in format C2, the number of symbols to be allocated preamble is 6 symbols, namely only 2 RACH occasions per slot. On the other hand, in format C0, the format length is 2 symbols, namely 7 RACH occasions per slot. Hence, format C0 has advantage on RACH occasions than format C2 and suitable for FR2 scenario.
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Figure 1. Preamble format for NR 120kHz SCS (Short sequence)
From above discussion, we propose to define at least preamble format B4 and C0 for BS demodulation requriemetns. 

Proposal 1: For PRACH performance requirements, at least preamble format B4 and C0 should be defined.

3. Conclusion
In this contribution, we provide our views on PRACH BS demodulation test setup. Our proposals are summarized below.
Proposal 1: For PRACH performance requirements, at least preamble format B4 and C0 should be defined.
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