[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #97-e	R4-2015639
Electronic Meeting, 2-13 Nov., 2020


Title: 	Discussion on NR-U PRACH performance requirements
Source: 	Huawei, HiSilicon
Agenda item:	7.1.8.4.3
Document for:	Discussion
Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As per [1], RAN 4 agreed to define the performance requirements for NR-U PRACH performance requirements:
	· Whether to define requirements for Wideband PRACH
· Define requirements for wideband PRACH
· PRACH format
· FFS


In this paper, we will give our discussions for the simulation assumptions:
Discussion 
According to the design of RAN 1, we summarize the new feature of PRACH as follows:
· The Rel-15 length-139 PRACH preamble is supported
· Additionally, two new Zadoff-Chu sequence lengths are introduced for wideband PRACH preamble transmission
· For 15 kHz SCS, length-1151
· For 30 kHz SCS, length-571
· The sequence mapping is contiguous in frequency, i.e., no interlacing
· Logical root index mapping, cyclic shift tables and frequency positions follow the same principles that was used for the Rel-15 PRACH design
· The same PRACH formats, RACH occasions and number of preambles per RACH occasion (64) as in Rel-15 are supported
· SIB1 signaling indicates which PRACH preamble length that should be used
Wideband PRACH sequence has better performance compared to legacy sequence. Hence, RAN 4 agree to define the performance for it but which PRACH formats to be defined are need to be further discussed. The formats supported by new ZC sequence length are listed in Table 1(copied from Table 6.3.3.1-2 in TS 38.211):
Table 1:  Preamble formats for  and  kHz where 
	Format
	

	

	

	

	Support for restricted sets

	
	
	
	
	
	
	
	

	A1
	139
	1151
	571
	

	

	

	-

	A2
	139
	1151
	571
	

	

	

	-

	A3
	139
	1151
	571
	

	

	

	-

	B1
	139
	1151
	571
	

	

	

	-

	B2
	139
	1151
	571
	

	

	

	-

	B3
	139
	1151
	571
	

	

	

	-

	B4
	139
	1151
	571
	

	

	

	-

	C0
	139
	1151
	571
	

	

	

	-

	C2
	139
	1151
	571
	

	

	

	



Format
In NR Rel-15, Format A1, A2, A3, B4, C0, C2 were selected since C0, A1, A2, A3, B4 has different repetition number and C2 support largest coverage. For NR-U, we propose to select formats from Table 1 that have significant performance differences and can support typical scenario. 
B4 and C2 should be selected since they have best performance and largest coverage respectively.  Since two length of sequence has been introduced, then both LRA=1151 for SCS=15 kHz and LRA=571 for SCS=30 kHz should be tested
NCS and Logical sequence index 
From our understanding, the principle of Ncs selection is to select the Ncs supporting the same cell size as simulation assumptions of Rel-15 NR PRACH (Ncs=23 for 15 kHz and Ncs=46 for 30 kHz) as much as possible.
The Ncs for wideband sequence are covered in Table 2. In Rel-15, Ncs=23 for 15 kHz and Ncs=46 for 30 kHz are tested for shorter sequence (LRA=139) and number of users for one root sequence (Nnum) are 6 and 3 respectively. As we know, since duration time of PRACH is not changed for new length sequence, so the cell size is determined by Nnum. Hence we propose to set Nnum for LRA=571 to 3 and set Nnum for LRA=1151 to 6.
For LRA=1151, Nnum = 7 when Ncs=164 and Nnum=5 when Ncs=230. No Ncs supporting Nnum=6 can be find, so both of values are reasonable. We prefer to use Ncs=164 and Nnum=7.
For LRA=571, Nnum=3 when Ncs=190. Therefore, Ncs=190 should be selected.

Table 2: for preamble formats with .
	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



For logical sequence index, since principles of logical root index mapping is not changed, 0 can be resued. For value of v, 0 can be resued. 
Propagation conditions and CFO
Following Rel-15, AWGN and fading channel should be considered and CFO=600Hz is reasonable for fading channel (0.1PPM * frequency of band n46). TDLA 30-10 should be considered since NR-U is commonly used in static environments.
Antenna configuration 
In Rel-15, 1T2R, 1T4R, 1T8R were selected. To reduce the number of tests, only one configuration such as 1T4R can be selected 
Others
Others such as time error tolerance, test metric can be reused from Rel-15 NR PRACH.
Proposal 1: Define the performance requirements for wideband PRACH with following assumptions:
· Sequence length: LRA=1151 for 15kHz and LRA=571 for 30kHz
· Format: B4, C2 
· Ncs: 164 for LRA=1151 and 190 for LRA=571
· Logic root sequence index: 0
· v: 0 
· Propagation conditions and CFO: AWGN and TDLA 30-10 with 600Hz CFO
· Antenna configuration: 1T4R
· Time error tolerance and test metric are reused from Rel-15 NR PRACH.
Conclusion
In this paper, discussions on simulation assumptions for PRACH are provided. The proposals are shown as follows:
Proposal 1: Define the performance requirements for wideband PRACH with following assumptions:
· Sequence length: LRA=1151 for 15kHz and LRA=571 for 30kHz
· Format: B4, C2 
· Ncs: 164 for LRA=1151 and 190 for LRA=571
· Logic root sequence index: 0
· v: 0 
· Propagation conditions and CFO: AWGN and TDLA 30-10 with 600Hz CFO
· Antenna configuration: 1T4R
· Time error tolerance and test metric are reused from Rel-15 NR PRACH.
Reference
[1] R4-2012611 Way Forward on NR-U BS demodulation requirements. Ericsson.
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