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Background
During RAN4#96-e meeting, way forward [1] for NR BS 2-step RACH demodulation requirements was approved. In this contribution, we share our views about the BS demodulation requirements for NR 2-step RACH.
Discussion
Simulations
As per updated simulation assumption in WF [1], we get the following updated simulation results.
Table 3-1: Ideal Simulation results for NR BS 2-step RACH
	Test number
	SCS/kHz
	DMRS configuration
	PUSCH mapping type
	TO level
	SNR/dB

	
	
	
	
	
	BLER=0.1
	BLER=0.01

	1
	15
	1+1
	A
	medium
	-0.78
	4.17

	2
	15
	1+1
	A
	high
	-0.80
	4.14

	3
	15
	1+1
	B
	medium
	-1.12
	3.83

	4
	15
	1+1
	B
	high
	-1.09
	3.82

	5
	15
	1+1+1
	A
	medium
	-0.75
	4.24

	6
	15
	1+1+1
	A
	high
	-0.52
	4.43

	7
	15
	1+1+1
	B
	medium
	-0.98
	3.89

	8
	15
	1+1+1
	B
	high
	-1.05
	3.86

	9
	30
	1+1
	A
	medium
	-0.90
	3.72

	10
	30
	1+1
	A
	high
	-0.81
	3.67

	11
	30
	1+1
	B
	medium
	-0.51
	4.10

	12
	30
	1+1
	B
	high
	-0.72
	3.81

	13
	30
	1+1+1
	A
	medium
	-1.17
	3.35

	14
	30
	1+1+1
	A
	high
	-0.85
	3.61

	15
	30
	1+1+1
	B
	medium
	-1.11
	3.38

	16
	30
	1+1+1
	B
	high
	-0.81
	3.77

	17
	60
	1+1
	B
	medium
	0.20
	5.66

	18
	60
	1+1
	B
	high
	0.19
	5.64

	19
	120
	1+1
	B
	medium
	0.04
	5.25

	20
	120
	1+1
	B
	high
	0.02
	5.30
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Figure 3-1: Ideal Simulation results for NR BS 2-step RACH
Observation 1: The performance between high level TO and medium TO level is negligible with the assumption that TO is compensated.
Test setup
FRC configuration and mapping type
	· Considering the decisions on (DMRS configuration, number of PRB, number of symbols, MCS, mapping type) together
· FR2: (1+1,2,10,2,B)
· FR1: 
· Number of PRB numbers: 2
· Number of symbols: 14
· MCS: 1
· Mapping type: A & B
· DMRS configuration:
· Option 1: 1+1+1 (Ericsson, Samsung, ZTE, Nokia, Intel)
· Option 2: 1+1 (Huawei)
· Companies are encouraged to provide simulation results with two options for DMRS configurations for FR1 in next meeting



As per TS 38.101-4 [2], DMRS 1+1 is used instead of DMRS 1+1+1 for most of cases considering extra DMRS overhead and only for several cases DMRS 1+1+1 is used for handling high Doppler scenario which is not typically used for 2-step RACH. From simulation results in Section 2.1, we can get the observation that there is negligible difference between DMRS 1+1 and 1+1+1. We don’t see any necessary to use 3 columns of DMRS, only DMRS 1+1 is enough. Moreover, unlike UE side, the gNB can freely choose which configuration to use and should not be forcibly specified as a specific configuration. Therefore, we prefer DMRS configuration of 1+1 for NR 2-step RACH performance requirements.
Proposal 1: Define NR 2-step RACH performance requirements with DMRS configuration of 1+1.
TO level and test coverage
	· For TO cycling values for high level TO (scaling between 15k and 30k SCS, and between 60k and 120k SCS, and starting from 0):
· Option 1:
· 15k SCS: [0:0.1:3.8], 30k SCS: [0:0.1:3.8]
· 60k SCS: [0:0.1,0.6], 120 SCS: [0:0.1,0.6]
· Option 2: Do not introduce requirements for high level TO cycling values
· Companies are encouraged to provide simulation results for high level TO cycling values shown above, or preferred values in the next meeting.
· Discuss further the implications of adopting medium only or medium/high TO on test coverage, 
· Option 1: only test the requirements for medium level TO cycling, i.e., lack of test coverage for large cell operation is OK
· Option 2: test the requirements for both medium and high level TO cycling
· Option 3: test either the medium T0 or the high T0 (but never both) depending on vendor declaration
· Option 4: Only test the requirements for high level TO cycling, considering no performance difference after TO compensation for medium and high level TO.



From the simulation results in Section 2.1 and corrsponding Observation 1, considering no performance difference after TO compensation for medium and high TO level, there is no necessary to test both medium and high TO cycling level. Therefore we prefer that only test requirements for high TO cycling level.
Proposal 2: Only test the requirements for high level TO cycling, considering no performance difference after TO compensation for medium and high level TO.
Proposals
In this contribution, we discuss on NR BS 2-step RACH. Our observations and proposals are:
Observation 1: The performance between high level TO and medium TO level is negligible with the assumption that TO is compensated.
Proposal 1: Define NR 2-step RACH performance requirements with DMRS configuration of 1+1.
Proposal 2: Only test the requirements for high level TO cycling, considering no performance difference after TO compensation for medium and high level TO.
Reference
R4-2012705, WF on BS demodulation requirements for 2-step RACH, RAN4#96-e, ZTE
TS 38.104, Base Station (BS) radio transmission and reception
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