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1	Introduction
During RAN4#87 meeting, the general issue and performance requirements for the NR BS demodulation were further discussed. In order to avoid the introduction of all the test case, the test cases are only defined for a subset of preamble PRACH formats for performance requirement, which is agreed in WF [1].
As for the Test metric, the follows are agreed [1]
· NR PRACH performance metric is the SNR for false alarm probability and missed detection probability
· The requirements on timing estimation error should be further studied.
As for the performance requirement sets, the follow are agreed 
· FFS: the test for Restricted in Rel-15
· Preamble Format (For Rel-15)
· For long sequence, requirements are defined for 
· Format 0
· FFS for format 1/2/3
· For short sequence, requirement are defined for which PRACH format(s) are FFS
· No performance requirements for A2/B2, A3/B3
· FFS for format 1/2/3
· 
As for PRACH simulation assumption, the follow are agreed
· Channel condition
· AWGN channel is used for simulation alignment
· Performance requirements will be defined for fading channel if no technical issues are identified, and the propagation condition to be used is FFS
· NCS
· Format 0: Ncs =[13] (for simulation alignment)
· Companies are encouraged to bring more input on the Ncs configuration on the Ncs value of short sequence in the coming meetings.
In order to facilitate simulation alignment of NR BS PRACH performance between each company, some test cases are introduced for initial alignment as follows:
· BW/SCS/Format combination (for simulation alignment purpose)
· Format
· For FR1
· Format 0
· FFS: A1, A3, B1,B4, C2
· For FR2
· FFS: A1, A3, B1,B4, C2,C0
· Other options are not precluded
In this contribution, based on above agreements, we provide our view on the remained issues for NR PRACH performance requirement. Also, some initial simulation results are provided for the alignment
2	Discussion
Compared with LTE, two different lengths of random access preamble sequences are supported, with 4 PRACH formats for    and 9 PRACH formats for., as shown in the table 1 and Table2, respectively. In Table 2, the value of maximum cell coverage is calculated based on 15 KHz subcarrier spacing, the value for other SCS should be scaled with the ratio of 15 KHz.


[bookmark: _Ref513555545]Table 1: PRACH preamble formats for  and .
	Format
	

	

	

	

	Support for restricted sets
	Coverage(km)
	Use case

	0
	839
	1.25 kHz
	

	

	Type A, Type B
	14.53
	LTE reframing

	1
	839
	1.25 kHz
	

	

	Type A, Type B
	107.34
	Large cell

	2
	839
	1.25 kHz
	

	

	Type A, Type B
	142.89
	Coverage enhancement

	3
	839
	5 kHz
	

	

	Type A, Type B
	14.53
	High speed case






Table 2: Preamble formats for  and  where .
	Format
	

	

	

	

	Coverage(m) (15KHz)
	Use case

	[bookmark: _Hlk494194986]A1
	139
	

	

	

	938
	Small cell

	A2
	139
	

	

	

	2109
	Normal cell

	A3
	139
	

	

	

	3516
	Normal cell

	B1
	139
	

	

	

	469
	Small cell

	B2
	139
	

	

	

	1055
	Normal cell

	B3
	139
	

	

	

	1758
	Normal cell

	B4
	139
	

	

	

	3867
	Normal cell

	C0
	139
	

	

	

	5300
	Normal cell

	C2
	139
	

	

	

	6000
	Normal cell



As indicated in the table 1, for format 0, it is same with LTE format 0 for LTE reframing. For format 1, it is used for large cell, which is same with LTE format 3. For format 2, it is used for coverage enhancement. For format 3, it is used for high speed case. Obviously, format 0 is more essential format compared with other formats for NR operation, while for other formats; they are only used for specific scenario, 
As agreed in last meeting, the performance requirement of format 0 will be define in Rel-15. In order to avoid too many cases for large payloads, we think we only focus on the more essential norm mode in Rel-15. So, our preferred is not define the performance requirement for format 1/2/3 with long sequence.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: For PRACH format with long sequence format, only define the performance requirement for Format 0 with aiming to focus on the more essential normal mode in Rel-15. 
As indicated in Table 2, format A1 and B1 are used for small cell scenario, for other formats, they are used for normal cell scenario. In terms of coverage, C2 has the largest cell. In terms of coverage with smallest and largest format, our view is that format C2 and A1 should be regarded as good subset to define the performance requirement 
Proposal 2: For PRACH format with short sequence format, format C2 and A1 can be regarded as good subset to define the performance requirement
For PRACH format with short sequence, there are four SCS for each format. Considering that there are four different SCS scheme for each PRACH format with short sequence, we have at least about 40 formats with all the SCS and PRACH format combination. Aiming to reduce of payloads, our preference is that 15 KHz, for FR1, and 120 KHz for FR2.
Based on above analysis, our initial preferred subset for combination of preamble formats and SCS for FR1 and FR2 is provided in Table 3.
Proposal 3: Recommend combination of preamble formats and SCS for performance requirement in Rel-15
[bookmark: _Ref510541283]Table 3 Recommended combinations of preamble formats and SCS
	
	[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: _Hlk510603430]Burst format
	SCS(kHz)

	FR1
	0
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42]1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120



3	Simulation Results
In this section, based on our preferred, the initial simulation results for NR PRACH are provided as shown in Table 5. For FR1, the simulation result of forma0 is provided; we will provide the result for format A1 and C2 later. For FR2, the simulation result of C2
As for the choice of  NC’s, logical sequence index, and v, we reuse the value in LTE for format0. For the format C2, considering it has the longest CP length among short preamble formats. We prefer no cyclic shift for format C2 test, As for the value of logical sequence index and v, we reuse the value in LTE for format4. Generally, the simulation assumption is summarized in Table 4.
Table 4: Simulation assumption for NR PRACH format 0 in FR1 and format C2 in FR2
	Parameters
	Value for Format 0
	Value for Format C2

	Bandwidth 
	10MHz
	100MHz

	SCS
	1.25KHz 
	120KHz

	Rx
	2
	2

	Propagation  channel 
	AWGN
	AWGN

	Logical sequence index 
	22
	0

	Preamble index 
	32
	0

	Ncs
	13
	0

	Set type
	Unrestricted
	Unrestricted



As for the test metric, we follow the legacy way the metric defined in LTE. Both false alarm probability and missed detection probability are given as the performance requirement for PRACH.
Table5: Simulation results for NR PRACH format 0 in FR1 and format C2 in FR2
	Format 
	FR
	Missed detection probability (<=1%)

	Format 0
	FR1
	-16.45

	Format C2
	FR2
	-8.3



[bookmark: _GoBack]From this table, we can observe that the performance requirement has about 2dB margin compared with the performance requirement LTE format 0 defined in 36.104. While for the result of format C2, it should be similar with LTE format 4 with 8 Rx, considering that format C2 consist of four preambles. Compared with LTE format 4 with 8Rx, there is about 3dB gap. One reason is that format C2 can support multiple occasions, which results in the threshold for false alarm increasing. Thus, there is some degradation for the missed detection probability with high threshold.
3	Conclusion
In this contrition, we provide our view on remain issue of NR PRACH performance requirement.. Also, the initial simulation results are provided for alignment.
Proposal 1: For PRACH format with long sequence format, only define the performance requirement for Format 0 with aiming to focus on the more essential normal mode in Rel-15. 
Proposal 2: For PRACH format with short sequence format, format C2 and A1 can be regarded as good subset to define the performance requirement
Proposal 3: Recommend combination of preamble formats and SCS for performance requirement in Rel-15

	
	Burst format
	SCS(kHz)

	FR1
	0
	1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120
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