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1. Introduction
In RAN4#94bis-e, a way forward was agreed on BS demodulation performance requirements for 2-step RACH [1], and it was agreed to introduce BS demodulation performance requirements for 2-step RACH. Some open issues were also raised in addition:
	· RAN4 Discuss and select typical TO values associated with the selected typical UE-gNB distances for performance evaluation and requirement definition
· Whether or not TO compensation is assumed when specifying BS performance requirements
· Option 1: Yes
· Option 2: No
· Option 3: Yes, only for Medium/Wide area BS
· Whether or not to exclude Local Area BS for BS demodulation requirements for 2-step RACH
· Option 1: Yes
· Option 2: No
· Option 2a: Setting TO = 0 for local area BS
· RAN4#95 work plan: Initial simulation configurations and FRC for 2-step RACH MsgA payload


In this contribution, we provide our views on these open issues and furthermore, we also discuss some parameters’ choices and accordingly provide a FRC table for MsgA demodulation.
2. Discussion
For readers’ convenience, we copy the simulation results summary from our companion paper [2]:
Table-1 SNRs (dB) under different conditions
	SCS (kHz)
	Number of PRB(s)
	Propagation Channel
	TO (us)
	SNR(dB) for BLER=0.1
	SNR(dB) for BLER=0.01

	15
	1
	TDLA30
	 6.77
	2.69
	8.39

	
	
	
	3.85
	2.05
	8

	
	
	
	 1.92
	1.88
	7.61

	
	
	
	 0.77
	1.84
	7.55

	
	
	TDLC300
	 6.77
	2.54
	7.79

	
	
	
	3.85
	1.88
	6.93

	
	
	
	 1.92
	1.77
	6.85

	
	
	
	 0.77
	1.76
	6.82

	15
	2
	TDLA30
	 6.77
	-0.88
	4.94

	
	
	
	3.85
	-1.72
	3.94

	
	
	
	 1.92
	-2.05
	3.55

	
	
	
	 0.77
	-2.1
	3.67

	
	
	TDLC300
	 6.77
	-0.48
	4.42

	
	
	
	3.85
	-1.07
	3.92

	
	
	
	 1.92
	-1.19
	3.78

	
	
	
	 0.77
	-1.21
	3.54

	30
	1
	TDLA30
	1.92 
	1.76
	7.45

	
	
	
	 0.77
	1.67
	7.64

	
	
	
	 0.38
	1.69
	7.67

	
	
	TDLC300
	1.92 
	1.89
	6.82

	
	
	
	 0.77
	1.7
	6.79

	
	
	
	 0.38
	1.71
	6.61

	30
	2
	TDLA30
	1.92 
	-1.8
	4.22

	
	
	
	 0.77
	-2
	3.81

	
	
	
	 0.38
	-2.19
	3.85

	
	
	TDLC300
	1.92 
	-1.59
	2.39

	
	
	
	 0.77
	-1.73
	2.21

	
	
	
	 0.38
	-1.75
	2.1

	60
	1
	TDLA30
	0.77 
	3.57
	9.17

	
	
	
	 0.38
	3.45
	9.07

	
	
	TDLC300
	0.77 
	3.79
	8.69

	
	
	
	 0.38
	3.72
	8.53

	60
	2
	TDLA30
	0.77 
	-0.06
	5.38

	
	
	
	 0.38
	-0.27
	5.38

	
	
	TDLC300
	0.77 
	-0.01
	3.88

	
	
	
	 0.38
	-0.14
	3.8

	120
	1
	TDLA30
	0.38 
	3.14
	8.7

	
	
	
	 0.19
	2.94
	8.6

	
	
	TDLC300
	0.38 
	3.55
	8.95

	
	
	
	 0.19
	3.39
	8.73

	120
	2
	TDLA30
	0.38 
	-0.65
	4.04

	
	
	
	 0.19
	-0.89
	3.95

	
	
	TDLC300
	0.38 
	-0.93
	2.62

	
	
	
	 0.19
	-1.12
	2.39



TO values
RAN4 has agreed not to impose any restriction on the use of 2-step RACH with respect to cell size, it is natural to have different TO value sets for different scenarios. 
For a large cell, TO might exceed the CP boundary, and it is good to specify a requirement with a TO value larger than CP duration to guarantee the performance for a non-cell-centre user. For TO values less than CP duration, the performance difference is quite small according to our simulation results. One TO value less than CP duration may be enough. So at least two TO values should be considered in this scenario: one is less than CP duration, the other is larger than CP duration.
For a small cell or cell-centre users, it is most likely that TO does not exceed CP boundary, so one TO value may be enough.
Proposal 1: For large cells, specify performance requirements with two TO values: one is less then CP duration, the other is larger than CP duration. For small cells, specify performance requirements with only one TO value.

TO compensation
From our initial evaluation, we can observe that in most cases, performance is not keen to whether TO compensation is applied or not, except cases when TO exceed the CP boundary. For these cases, TO compensation may have a decent demodulation performance improvement. And since BS can estimate time offset (TO) based on either the detected preamble, or PUSCH DMRS, anyway it can perform TO compensation in a single UE case. Therefore, we propose to assume TO compensation when specifying BS demodulation performance requirements for 2-step RACH.
Proposal 2: TO compensation is assumed when specifying BS demodulation performance requirements for 2-step RACH.

Local area BS
For local area BS, it is actually corresponding to very small TO value, e.g., TO = 0. If there is no zero value in the TO values selected eventually, we think it is ok to exclude local area BS for BS demodulation performance requirements, otherwise, we can include it by setting zero TO to local area BS.
Proposal 3: If a zero TO value is introduced in the performance requirements, then local area BS should be included by limiting the BS type to the requirements with zero TO, otherwise, local area BS can be excluded. 

PRB size
For the choice of PRB size, both the number of UEs multiplexing the same resources and reliability of demodulating MsgA should be taken into account. Based on our evaluation, 2 PRBs is a good trade-off between multiplexing and performance. 
Proposal 4: Choose 2 PRBs for specifying BS demodulation performance requirements for 2-step RACH.

BLER
One of the main concerns on practical BLER of MsgA is the power difference between the preamble and MsgA. The working point of a preamble is quite low, and if we set target BLER of demodulating MsgA to a low value, e.g., 0.01, then the UE may suffer from a huge power surge. Another consideration is that there is already a mechanism for the case if MsgA demodulation fails allowing for a fall-back to 4-step RACH. So we propose to have 0.1 as target BLER.
Proposal 5: Set BLER equal to 0.1 as test metric for BS demodulation performance requirements for 2-step RACH.

FRC table
Based on the above considerations, we propose a FRC table for MsgA demodulation as below:
Table-2 FRC example table for BS demodulation requirements for 2-step RACH
	Reference channel
	G-FR1-A8-1
	G-FR1-A8-2

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	2
	2

	CP-OFDM Symbols per slot (Note 1)
	14
	14

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	157/1024
	157/1024

	Payload size (bits)
	56
	56

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	80
	[bookmark: _GoBack]80

	Total number of bits per slot
	528
	528

	Total data bearing resource elements per slot
	264
	264

	NOTE 1: DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos2 with l0= 2 as per Table 6.4.1.1.3-3 of TS 38.211 [5].

	NOTE 2: Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Proposal 6: RAN4 consider Table-2 as FRC for BS demodulation performance requirements for 2-step RACH.
3. Conclusion
In this contribution, we have the following proposals for BS demodulation performance requirements for 2-step RACH:
Proposal 1: For large cells, specify performance requirements with two TO values: one is less then CP duration, the other is larger than CP duration. For small cells, specify performance requirements with only one TO value.
Proposal 2: TO compensation is assumed when specifying BS demodulation performance requirements for 2-step RACH.
Proposal 3: If a zero TO value is introduced in the performance requirements, then local area BS should be included by limiting the BS type to the requirements with zero TO, otherwise, local area BS can be excluded.
Proposal 4: Choose 2 PRBs for specifying BS demodulation performance requirements for 2-step RACH.
Proposal 5: Set BLER equal to 0.1 as test metric for BS demodulation performance requirements for 2-step RACH.
Proposal 6: RAN4 consider Table-2 as FRC for BS demodulation performance requirements for 2-step RACH.
Reference
[1] R4-2005555 WF on BS demodulation performance requirements for 2-step RACH, ZTE
[2] R4-2006661 Initial simulation results for BS demodulation for 2-step RACH, ZTE


4
