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1. Introduction
The following agreements have been made in RAN1 #96 and #96bis meetings [1]
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[2].
	Agreements:

· One or more PUSCH occasion(s) within an msgA PUSCH configuration period are configured.

· FFS msgA PUSCH configuration period, e.g. 

· For opt. 1 with separate PUSCH configuration, msgA PUSCH configuration period may or may not be the same as PRACH configuration period

· For opt. 2 PUSCH configuration with relative location, msgA PUSCH configuration period is the PRACH configuration period
Agreements:

· PUSCH resource unit for 2-step RACH is defined as

· The PUSCH occasion and DMRS port / DMRS sequence used for an msgA payload transmission.
· FFS support only one or both of DMRS port / DMRS sequence 
· The DMRS sequence generation mechanism should follow Rel.15.
Working assumption:

· At least support one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.

· Configurable number of preambles (including one or multiple) mapped to one PUSCH resource unit

· FFS one-to-multiple mapping
· Companies are strongly encouraged to perform additional evaluations/analysis
Agreements:

· Both DFT-s-OFDM and CP-OFDM are supported for the payload transmission in msgA

· FFS how to indicate/configure the waveform


In this contribution, we share our views on the mapping between preambles and PUSCH resource units in msgA, and waveform configuration of PUSCH in msgA.
2. Mapping between preamble and PUSCH resource of msgA
Based on the working assumption made in the RAN1 #96bis meeting, preambles are mapped to associated PUSCH resource units based on one-to-one or multiple-to-one mapping, and the number of preambles mapped to one PUSCH resource unit is configurable. However, a concrete procedure to share the mapping between gNB and UE has not been agreed yet and it needs to be discussed.
For UEs to identify the relation between preamble IDs to PUSCH resource units, it is not efficient that the explicit table which shows the mappings from all preamble IDs to the associated PUSCH resource units one-by-one is broadcasted from gNB. A preferable alternative is to specify a mapping order by which UEs identify the relation between preamble IDs to PUSCH resource units, which leads to less broadcast information. Figure 1 shows an example of the mapping order. In this example, the number of preambles mapped to one PUSCH resource unit, the number of DMRS ports assigned for a PUSCH occasion, and the number of PUSCH occasion are 2, 4, and 8, respectively. It can be assumed that the numbers are configured by system information and the positions of PUSCH occasions are also configured with indices for a PRACH occasion. If the mapping order is specified, the UE can identify the mapping relation by using it. Figure 1 is one example such that pairs of two consecutive preamble IDs are mapped to PUSCH resource units first in increasing order of DMRS ports in a PUSCH occasion, and then in increasing order of indices for the PUSCH occasions.
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Figure 1: An example of mapping order form preamble IDs to PUSCH resource units.

Proposal 1: Mapping order to identify PUSCH resource units from preamble IDs is specified.
It is noteworthy that the size of each PUSCH resource unit differs depending on MCS used in the unit if the payload size of msgA is fixed value. This means that if MCS can independently be configured for each PUSCH resource unit, then the definition of PUSCH occasion including plural PUSCH resource units would be complicated. Hence, MCS of msgA PUSCH should be configured in common for all PUSCH resource units at least in a PUSCH occasion. 
Proposal 2: MCS of msgA PUSCH is configured in common for all PUSCH resource units at least in a PUSCH occasion.
3. Waveform configuration of msgA
In 4-step RACH, waveform of Msg 3 is configured to UEs through the parameter “msg3-transformPrecoder” from gNB side. In 2-step RACH, UEs require to determine the waveform of msgA PUSCH before PRACH process starts. If UEs select a waveform individually, gNB without capability to receive DFT-s OFDM for example could not demodulate msgA PUSCH from UEs which have selected DFT-s OFDM. Therefore, a parameter similar to “msg3-transformPrecoder” used for msg3 in 4-step RACH needs to be defined for msgA PUSCH.
Proposal 3: A parameter similar to “msg3-transformPrecoder” used for msg3 in 4-step RACH needs to be defined for msgA PUSCH.
4. Conclusion
In this contribution, we discussed mapping from preambles to PUSCH resource units, and waveform configuration of PUSCH in msgA. Based on the discussion, our views are summarized as follows:
Proposal 1: Mapping order to identify PUSCH resource units from preamble IDs is specified.
Proposal 2: MCS of msgA PUSCH is configured in common for all PUSCH resource units at least in a PUSCH occasion.
Proposal 3: A parameter similar to “msg3-transformPrecoder” used for msg3 in 4-step RACH needs to be defined for msgA PUSCH.
References

[1] RAN1 #96 Chairman’s Notes, February 2019.
[2] RAN1 #96bis Chairman’s Notes, April 2019.
- 1/2 -

