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Background
During RAN4#95-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

	
	
	
	
	
	not compensated
	compensated

	
	
	
	
	
	BLER=0.1
	BLER=0.01
	BLER=0.1
	BLER=0.01

	1
	15
	1+1
	A
	medium
	1.03
	5.17
	-0.63
	4.3

	2
	15
	1+1
	A
	high
	5.87
	11.17
	-0.8
	4.14

	3
	15
	1+1
	B
	medium
	1.1
	5.16
	-1.14
	3.86

	4
	15
	1+1
	B
	high
	6.08
	11.37
	-1.09
	3.82

	5
	15
	1+1+1
	A
	medium
	0.97
	5.07
	-0.63
	4.4

	6
	15
	1+1+1
	A
	high
	5.45
	10.39
	-0.52
	4.44

	7
	15
	1+1+1
	B
	medium
	1.01
	4.98
	-1.06
	3.79

	8
	15
	1+1+1
	B
	high
	5.39
	10.25
	-1.05
	3.86

	9
	30
	1+1
	A
	medium
	0.22
	4.17
	-0.72
	3.93

	10
	30
	1+1
	A
	high
	19.04
	N/A
	-0.81
	3.67

	11
	30
	1+1
	B
	medium
	1.11
	5.1
	-0.59
	3.99

	12
	30
	1+1
	B
	high
	17.58
	29.61
	-0.72
	3.81

	13
	30
	1+1+1
	A
	medium
	0.14
	4.03
	-1.07
	3.44

	14
	30
	1+1+1
	A
	high
	16.9
	28.87
	-0.85
	3.61

	15
	30
	1+1+1
	B
	medium
	0.16
	4.08
	-1.06
	3.43

	16
	30
	1+1+1
	B
	high
	16.59
	28.37
	-0.81
	3.77

	17
	60
	1+1
	A
	medium
	6.86
	9.54
	1.21
	6.84

	18
	60
	1+1
	A
	high
	7.29
	10.05
	1.15
	6.8

	19
	60
	1+1
	B
	medium
	6.91
	9.66
	0.96
	6.47

	20
	60
	1+1
	B
	high
	7.38
	10.23
	0.94
	6.5

	21
	60
	1+1+1
	A
	medium
	6.8
	9.4
	1.16
	6.78

	22
	60
	1+1+1
	A
	high
	7.3
	9.91
	1.12
	6.68

	23
	60
	1+1+1
	B
	medium
	6.9
	9.55
	1
	6.58

	24
	60
	1+1+1
	B
	high
	7.44
	10.15
	0.98
	6.52

	25
	120
	1+1
	A
	medium
	3.55
	7.75
	1
	6.17

	26
	120
	1+1
	A
	high
	N/A
	N/A
	1.02
	6.25

	27
	120
	1+1
	B
	medium
	3.58
	7.74
	0.72
	5.93

	28
	120
	1+1
	B
	high
	29.92
	N/A
	0.73
	5.87

	29
	120
	1+1+1
	A
	medium
	3.6
	7.93
	1.38
	6.56

	30
	120
	1+1+1
	A
	high
	N/A
	N/A
	1.26
	6.41

	31
	120
	1+1+1
	B
	medium
	3.05
	7.21
	0.58
	5.72

	32
	120
	1+1+1
	B
	high
	N/A
	N/A
	0.73
	5.86
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Figure 3-1: Ideal Simulation results for NR BS 2-step RACH
Test setup
TO compensation
	TO compensation
· Further study difference in UE TO compensation implementation for high and medium TO values (outside and outside the CP). If essential difference will be observed – requirements will be defined for both.
· Medium level TO cycling
· Use the following values as a baseline for medium level TO cycling for the performance evaluation
· Other options are not precluded
	Range /Cycles
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS
	120 kHz SCS

	
	X
	∆t
	Y
	X
	∆t
	Y
	X
	∆t
	Y
	X
	∆t
	Y

	Medium level
	0.8
	0.2
	2
	0.4
	0.1
	1
	0.2
	0.05
	0.5
	0.1
	0.025
	0.25


· High level TO cycling
· Companies are encouraged to provide more inputs justifying the preferred high level TO values.
· Y should be related to maximum cell size and may be greater than the CP length
· Other options are not precluded
	Range /Cycles
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS
	120 kHz SCS

	
	X
	∆t
	Y
	X
	∆t
	Y
	X
	∆t
	Y
	X
	∆t
	Y

	High level
	0
	0.1
	3.8
	0
	0.1
	3.8
	0
	0.1
	0.6
	0
	0.1
	0.6






From the simulation results in Section 2.1, we can get the following observations:
Observation 1: The performance between high level TO and medium TO level is negligible after TO compensation.
Observation 2: 
· For 15kHz, 30kHz and 120kHz SCS, considering TO compensating or not, there is about 1~2dB performance differnece for medium level TO and about 6~7dB performance differnece for high level TO. 
· For 60kHz SCS, considering TO compensating or not, there is about 3~6dB performance differnece for both medium level TO and high level TO.
To observe obvious difference between performing TO compensation or not, we prefer only define high level TO cases.
Proposal 1: Only define high level TO cases for NR 2-step RACH.
PUSCH mapping type
	· PUSCH Mapping type
· Option 1: Type A for FR1, Type B for FR2
· Option 2: both Type A and Type B for both FR1 and FR2 
· Option 3: both Type A and Type B for FR1, Type B for FR2 
· Option 4: only for the mapping type declared to be supported in D.100. If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B.



For PUSCH mapping type, Different manufacturers may use different configurations. Same as NR Rel-15, PUSCH performance requirements for both PUSCH mapping Type A and Type B for FR1 are defined, we propose to follow NR Rel-15 to consider both Type A and Type B with test applicability rule, i.e. BS can be tested either PUSCH mapping type A or B based on declaration.
Proposal 2: Define both Type A and Type B for both FR1 and FR2 for NR 2-step RACH demodulation requirements. Only the mapping type declared to be supported in D.100 shall be tested. If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B.
Test metric
	· Test metric: BLER of MsgA when preambles are correctly detected
· Option 1: 0.01
· Option 2: 0.1



For test metric, there is no discussion in RAN1 design that how much proportion is more proper for NR 2-step RACH to fall back to normal 4 step RACH. For our understanding, the purpose of using 2-step RACH is reduce the access time for applicable scenarios while fallback procedure costs more time comparing to normal 4 step RACH. So we prefer to define stricter performance requirements to reduce fallback occurring. Also, 1% BLER can observe more errors caused by TO compensation rather than low SNR.
Proposal 3: Define 1% BLER for 2-step RACH requirements definition.
DMRS configuration
As per TS 38.101-4, DMRS 1+1 is used instead of DMRS 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 scenaerio. 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. Therefore, we propose that only define DMRS 1+1 for NR 2-step RACH performance definition.
Proposal 4: Only define DMRS 1+1 for NR 2-step RACH performance definition.
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 after TO compensation.
Observation 2: 
· For 15kHz, 30kHz and 120kHz SCS, considering TO compensating or not, there is about 1~2dB performance differnece for medium level TO and about 6~7dB performance differnece for high level TO. 
· For 120kHz SCS, considering TO compensating or not, there is about 3~6dB performance differnece for both medium level TO and high level TO.
Proposal 1: Only define high level TO cases for NR 2-step RACH.
[bookmark: _GoBack]Proposal 2: Define both Type A and Type B for both FR1 and FR2 for NR 2-step RACH demodulation requirements. Only the mapping type declared to be supported in D.100 shall be tested. If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B.
Proposal 3: Define 1% BLER for 2-step RACH requirements definition.
Proposal 4: Only define DMRS 1+1 for NR 2-step RACH performance definition.
Reference
R4-2008864, WF on BS demodulation requirements for 2-step RACH, RAN4#95-e, ZTE
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