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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the NR extended to 71GHz demodulation requirements. Following WF was agreed on the PRACH demodulation requirement part [2]. 
Issue 2-5-1: Scope of PRACH requirements
Define the following PRACH performance requirements:
· False alarm probability requirements
· PRACH miss detection requirements

Issue 2-5-2: SCS
PRACH SCS:
· 120, 480 kHz
· FFS 960 kHz

Issue 2-5-3: Sequence length
PRACH sequence length:
· 120 kHz: 
· 1151, 571, 139
· 480 kHz:
· 571, 139
· 960 kHz:
· 139

Issue 2-5-4: PRACH formats
PRACH formats: A2, B4, C2

Issue 2-5-6: Frequency offset
· 7100 Hz

Issue 2-5-7: Time error tolerance
Time error tolerance:
· 0.07us for AWGN
· FFS for multi-path fading

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

In this contribution, open issues for PRACH demodulation requirements will be further analyzed.     

2. Discussion
The actual preamble bandwidth for each SCS and Lra are captured in the Table 2-1. For shared access spectrum deployment, there are power limitation in different regions. According to the RAN1 discussion, there is a little need for Lra>139 if all UE power regulations are considered. But it is possible to have licensed deployment in the future and the power limitation would be relaxed, then long sequence would show large benefit due to more bandwidth resources could be used. To cover both licensed and unlicensed deployment, the FR2-2 PRACH requirements should be defined for both short sequence and long sequence.
Table 2-1 Supported combinations of SCS and sequence length L for format Ax, Bx, and Cx
	SCS
	Resulting preamble bandwidths [MHz]

	
	Lra = 139
	Lra = 571
	Lra = 1151

	120kHz
	16.7
	68.5
	138

	480kHz
	66.7
	274
	NA

	960kHz
	133
	NA
	NA


Observation 1: There is a little need to use Lra>139 sequence if all UE power regulations are considered. 
Observation 2: Long sequence can achieve large gain if UE power limitation would be relaxed on licensed deployment.
Observation 3: 960kHz SCS PRACH would take very large bandwidth even with the Lra=139. 
For PRACH SCS, it would be reasonable to only consider typical configurations, such as 120kHz and 480kHz SCS, regarding 960kHz SCS would take much larger bandwidth. In FR2-1, only 60kHz and 120kHz SCS requirements are introduced for PRACH demodulation. Similar method could be applied for FR2-2 either. 
Proposal 1: Do not introduce FR2-2 PRACH demodulation requirement for 960kHz SCS. 
As for different short PRACH formats, the requirements are applied based on the BS declarations. There would be no requirements for a BS if only several formats are considered. But on the other hand, the simulation and test effort should also be considered. To solve the issue, the method in FR2-1 could be considered.
· For Lra=139, define requirements for all short PRACH formats to cover basic feature and current unlicensed deployment.
· For Lra = 571 and Lra =1151, define requirements for typical formats A2, B4, C2 to cover enhanced feature and future licensed deployment.  
Proposal 2: Define FR2-2 PRACH requirement for following Lra and format combinations:
· For Lra=139, define requirements for all short PRACH formats to cover basic feature and current unlicensed deployment.
· For Lra = 571 and Lra =1151, define requirements for typical formats A2, B4, C2 to cover enhanced feature and future licensed deployment.

The choice of multi-path fading channel could follow PUSCH discussion. NLOS channel TDL-A would be better to check the performance as the worst case than LOS channel.
Proposal 3: Take TDL-A for the multi-path fading channel model. The delay spread and max Doppler shift configuration could follow PUSCH discussion agreement.  

3. Conclusions
Observation 1: There is a little need to use Lra>139 sequence if all UE power regulations are considered. 
Observation 2: Long sequence can achieve large gain if UE power limitation would be relaxed on licensed deployment.
Observation 3: 960kHz SCS PRACH would take very large bandwidth even with the Lra=139. 
Proposal 1: Do not introduce FR2-2 PRACH demodulation requirement for 960kHz SCS. 
Proposal 2: Define FR2-2 PRACH requirement for following Lra and format combinations:
· For Lra=139, define requirements for all short PRACH formats to cover basic feature and current unlicensed deployment.
· For Lra = 571 and Lra =1151, define requirements for typical formats A2, B4, C2 to cover enhanced feature and future licensed deployment.

Proposal 3: Take TDL-A for the multi-path fading channel model. The delay spread and max Doppler shift configuration could follow PUSCH discussion agreement.  
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