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1. Introduction
The following working assumption and agreements have been made by RAN1 #97 meeting [1][2]
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[3].
	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:

· The following parameters are defined per msgA PUSCH configuration:
· Common parameters for both option 1 (separate configuration) and option 2 (relative location), at least include:

· MCS and/or TBS (to be further decided)

· Number of FDMed POs 

· POs (including guard band or guard period, if exist) under the same msgA PUSCH configurations are consecutive in frequency domain

· Number of PRBs per PO

· Number of DMRS symbols/ports/sequences (if support) per PO

· FFS whether or not support repetitions for msgA PUSCH

· FFS bandwidth of PRB-level guard band or duration of guard time

· FFS PUSCH mapping type

· Parameters specific to option 1, at least include:

· Periodicity (msgA PUSCH configuration period)

· FFS value range 

· Offset(s) (e.g., symbol, slot, subframe, etc.) 

· Time domain resource allocation, details FFS, e.g., i

· n a slot for msgA PUSCH: starting symbol, number of symbols per PO, number of time-domain POs, etc.

· Frequency starting point

· Parameters specific to option 2, at least include:

· Single time offset (combination of slot-level and symbol-level indication) with respect to a reference point

· FFS, e.g., each PRACH slot (e.g., start or end of the PRACH slot), etc.

· Number of symbols per PO 

· FFS explicit or implicit indication

· Single frequency offset with respect to FFS (the start of the first RO in frequency or the end of the last RO in frequency)

· FFS: Number of TDMed POs

· Support multiple msgA PUSCH configurations for a UE

· FFS the maximum number of configurations

· FFS which parameters, if any, are common for all configurations

· FFS indication of different msgA PUSCH configurations, e.g. by different ROs, by different preamble groups, or by UCI

· FFS whether or not resources for different msgA PUSCHs can be overlapped in time-frequency, and if so, any spec impact

· FFS whether the frequency resource of msgA PUSCH should be limited to the bandwidth of PRACH

· FFS validation rule of msgA PUSCH

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, repetition transmission of msgA PUSCH and waveform configuration of msgA PUSCH.
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. If the mapping order is specified, the UE can identify the mapping relation by using it. Figure 1 is one example of the mapping order 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 from preamble IDs to PUSCH resource units.

Proposal 1: Mapping order to identify PUSCH resource units from preamble IDs is specified.
3. Repetition of msgA PUSCH
To enhance the coverage of msgA PUSCH efficiently, repetition transmission should be supported. For multiple msgA PUSCH configurations, if the same number of repetitions is configured commonly to all msgA PUSCH configurations, gNB can easily identify the corresponding resources of msgA PUSCHs with the preamble to PUSCH resource mapping. However, resources are wasted by unnecessary repetitions of msgA PUSCH transmission itself or unused reserved resources. Hence, the number of repetitions should be selected based on the environment of each UE from multiple msgA PUSCH configurations.

Proposal 2: Repetitions for msgA PUSCH are supported. The number of repetitions is independently configured among multiple msgA PUSCH configurations.
One possible way to determine the adequate number of repetitions is that each UE selects it based on SS reference signal received power or its related parameters. For example, power headroom calculated for msgA PUSCH transmission can be utilized to determine the number of transmissions. Specifically, if the power headroom is negative value, i.e. the transmission power for msgA PUSCH is not sufficient, the number of repetitions should be more than 1 and the concrete number of repetitions is selected by expected gain of the repetitions.
Proposal 3: msgA PUSCH configuration including the number of repetitions is selected by UE based on SS-RSRP.
It is also beneficial that the selection criteria are configured from gNB to control load balancing between multiple msgA PUSCH configurations.
Proposal 4: SS-RSRP threshold for each configuration is broadcasted for UEs to select adequate msgA PUSCH configurations.
Followed by the mapping rules discussed in the previous meetings, it is natural that the number of repetitions and its corresponding resource should be associated with the preamble IDs for gNB to identify resource for repetitions.
Proposal 5: msgA PUSCH configuration including the number of repetitions is associated with preamble IDs or ROs. UE selects configuration used for msgA PUSCH transmission by selecting preamble.
4. Waveform configuration of msgA PUSCH
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 6: A parameter similar to “msg3-transformPrecoder” used for msg3 in 4-step RACH needs to be defined for msgA PUSCH.

5. Conclusion
In this contribution, we discussed mapping from preambles to PUSCH resource units, repetition transmission of msgA PUSCH and waveform configuration of msgA PUSCH. 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: Repetitions for msgA PUSCH are supported. The number of repetitions is independently configured among multiple msgA PUSCH configuration
Proposal 3: msgA PUSCH configuration including the number of repetitions is selected by UE based on SS-RSRP.
Proposal 4: SS-RSRP threshold for each configuration is broadcasted for UEs to select adequate msgA PUSCH configurations.
Proposal 5: msgA PUSCH configuration including the number of repetitions is associated with preamble IDs or ROs. UE selects configuration used for msgA PUSCH transmission by selecting preamble.
Proposal 6: A parameter similar to “msg3-transformPrecoder” used for msg3 in 4-step RACH needs to be defined for msgA PUSCH.
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