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Introduction
During RAN4#95-e, further progress was made in agreeing parameters for the 2-step RACH. This contribution discusses some of the remaining issues.
[bookmark: _Ref178064866]Discussion
PRB allocation and related simulation parameters
The main issue that impacts the remaining simulation parameters relates to whether the frequency domain allocation is 2 PRB or 4 PRB. Although not explicitly described in the Way Forward, effectively two options exist for each FR:

FR1:
· Option 1: MCS1, 14 symbols, 2 PRB, Type A or Type B, DM-RS 1+1+1
· Option 2: MCS1, 7 symbols, 4 PRB, Type B, DM-RS 1+1
FR2:
· Option 1: MCS3, 2 PRB, 10 symbols, Type B, DM-RS 1+1+1
· Option 2: MCS3, 4 PRB, 5 symbols, Type B, DM-RS 1+1

Figures 1 and 2 present simulation results for FR1 and FR2 respectively. The results show that in all cases, the SNR is reduced when transmitted 4 PRB over fewer symbols and with DM-RS 1+1. Such a configuration also has the advantage that it provides greater room for time offset (or more RACH opportunities).
 


Proposal 1: Adopt option 2 (4 PRB, DM-RS 1+1, 7 symbol for FR1, 5 for FR2)
T0 thresholds
During the previous meeting, there was discussion on whether for medium range and wide area BS it would be feasible to specify a single maximum T0 value or specify two T0 values (one within the CP and the other outside of the CP) with a declaration of the supported T0. 
If a single T0 value would be declared, the maximum T0 are as detailed in table 1. The table also indicates the largest UE-BS distance corresponding to each SCS and T0

Table 1: “Medium” T0 values and associated cell sizes
	SCS
	“Medium” T0
	UE-BS distance implied by T0
	ISD (assuming hexagonal layout)

	15
	2
	300m
	900m

	30
	1
	150m
	450m

	60
	0.5
	75m
	225m

	120
	0.25
	37.5m
	112.5m



Table 1 indicates that for FR1, and at least the120kHz SCS in FR2, the T0 suggested for the “medium” requirement would not cover the larges cell size.
Observation 1: The “medium” T0 does not imply 2-step RACH coverage in some common ISD scenarios

Table 2 below indicates the “high” T0 and the corresponding cell size. The T0 is dimensioned according to a largest cell size assumption and so does not depend on the SCS. For FR2, the T0 could potentially be reduced slightly to e.g. 0.5 usec, in which case it would correspond to the medium value for the 120kHz SCS.

Table 2: “High” BLER values and associated cell sizes
	SCS
	“High” T0
	UE-BS distance implied by T0
	ISD (assuming hexagonal layout)

	15
	3.8
	570
	1710

	30
	3.8
	570
	1710

	60
	0.6
	90
	270

	120
	0.6
	90
	270



[bookmark: _GoBack]A key question is whether there is an implementation difference and/or a performance difference between a BS capable of receiving T0 within the “medium” T0 value and one receiving T0 up to the “high” value. An implementation difference is defined in this context to mean a difference in the way in which RX algorithms would be implemented such that a BS targeting the “medium” T0 would show reduced performance for the “high” T0.
If there is not difference in performance or implementation between the low and high T0, then there is no need to consider both. Either could be selected but selecting the “high” value would confirm that all T0 can be accommodated.
During RAN4#95-e, it was suggested that there can be an implementation difference, and that some implementations may be designed to only support the “medium” T0. This may be because the BS does not target the largest cell sizes. Or that during operation the RSRP threshold is set such that UEs near the cell edge switch to the 4 step RACH. To accommodate such implementations, requirements with at least the “medium” T0 should be created.
If there is a difference in performance between the medium and high T0, then setting requirements only for the medium T0 would mean that demodulation performance would not be guaranteed for systems claiming to operate 2-step RACH over the whole cell. One means to ensure requirement coverage whilst not forcing an implementation for gNBs not supporting 2-step RACH in large cells would be a declaration of either (i) 2-step RACH operation within the “medium” CP or (ii) unlimited 2-step RACH operation.
Our understanding is that an important implementation difference could relate to the need for re-sampling post FFT for larger T0. Clearly, such re-sampling would not be needed if the “medium” T0 would be supported.
Proposal 2: Include a declaration whether “medium” T0 and associated requirements are supported or alternatively “high” T0 is supported. Only one set of requirements to be applicable/tested depending on declaration.
Other issues in the WF included the mapping type and the target BLER. The mapping type is to some extent dependent on the assumption for the number of symbols and PRBs. For FR2, clearly mapping type B will be supported and for FR1, if 7 symbols are assumed then the mapping type will be B too. If 14 symbols are assumed for FR1 then the mapping type could be A or B or both.
Regarding the target BLER, typically the RACH targets 1% missed detection. Failed decoding of the msgA would lead to fallback to 4-step RACH. If the fallback would happen frequently then the purpose of configuring 2-step RACH would be defeated. In our view, 1% BLER is then a reasonable level to target.
Proposal 3: 1% BLER
Conclusion
Proposal 1: Adopt option 2 (4 PRB, DM-RS 1+1, 7 symbol for FR1, 5 for FR2)
Proposal 2: Include a declaration whether “medium” T0 and associated requirements are supported or alternatively “high” T0 is supported. Only one set of requirements to be applicable/tested depending on declaration.
Proposal 3: 1% BLER
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	Parameter
	Value FR1
	Value FR2

	Waveform
	CP-OFDM
	CP-OFDM

	PUSCH mapping type
	Type B
	Type B

	Number of symbols and number of PRBs
	(i) 2 PRB and 14 symbols
(ii) 4 PRB and 7 symbols
	(i) 2 PRB and 10 symbols
(ii) 4 PRB and 5 symbols

	MCS
	MCS1 (157/1024)
	MCS3 (251/1024)

	DM-RS
	For 14 symbol: 1+1+1
For 7 symbol: 1+1
	For 10 symbol: 1+1+1
For 5 symbol: 1+1

	SCS
	15k, 30k
	60, 120k

	Propagation channel
	TDLC300-100
	TDLA30-300

	BLER range
	0.001 - 1
	0.001 - 1

	T0
	0
	0

	Number of RX
	2
	2
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