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Introduction
In RAN plenary meeting #82, a new WI of 2-step RACH is approved and the following item is included in the scope of WI [1].
	· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)
· Only reuse the Rel-15 NR PRACH Preambles design. 
· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)
· No new CP length and no sub-PRB guard subcarrier(s)
Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS
· PRACH Preamble and PUSCH in a msgA is TDMed
· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA
· Consider the msgA payload contents determined by RAN2
· Specify power control of PUSCH of msgA


In this contribution, we share our views on the mapping between PRACH preamble and time-frequency resource of PUSCH in Msg A.
Mapping between PRACH preamble and PUSCH resource of Msg A
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Fig.1: Sequence chart of 4-step and 2-step RACH

Figure 1 shows the basic sequence flows of 4-step and 2-step RACH. Before discussing the detailed resource mapping mechanism, when resource for a PUSCH in Msg A are allocated to a UE which tries to perform random access should be discussed. At the stage of Msg A transmission of 2-step RACH for initial random access, the PUSCH resource for the UE cannot be dynamically allocated whereas the PRACH resource can be configured in advance. Hence, resource pool for Msg A PUSCH transmissions also needs to be pre-configured, which are TDMed with a PRACH transmission according to WID, and detailed allocation mechanisms such as how to configure the PUSCH resource and the size of the PUSCH pool should be discussed below.

[bookmark: _Ref1081948]Proposal 1: Resource pool for Msg A PUSCH associated to each PRACH resource is pre-configured for initial random access.

In the resource pool for PUSCH in Msg A, if each UE randomly selects a PUSCH resource from the pool, collision between PUSCHs with the same DMRS port from different UEs occurs with some probability and gNB cannot decode each PUSCH without NOMA functionality that is not in the scope of this WI. Consequently, the UEs do not receive Msg B and hence require to re-transmit Msg A or to fall back to 4-step RACH even if the PRACH preamble in the Msg A is detected at gNB side. This may reduce benefit of the 2-step RACH that is supposed to shorten time required for random access. In addition, gNB requires blind decoding of PUSCH resources, of which search space is proportional to the resource pool size, associated to all UEs of which preambles are detected.
In order to alleviate the collision and to avoid the blind decoding of the PUSCH, one solution is to configure a mapping table from a preamble to a unique PUSCH resource in the pool. Figure 2 shows an example of resource allocation. In the example, a time and frequency resource for Msg A PUSCH corresponding to each preamble are uniquely allocated. With this mapping, a UE supposing to transmit Msg A selects a preamble, and could transmit it with Msg A PUSCH at the corresponding resource. Once gNB detects the preamble, it identifies corresponding PUSCH resource which can be decoded uniquely. With such the procedure, the collision can be avoided unless several UEs select the same preamble at the same time. In addition, blind decoding of Msg A PUSCH is not required. It is noteworthy that DMRS port of each transmission should be included in the mapping table for gNB to decode the PUSCH.
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Fig.2: Example of preamble to Msg A PUSCH resource mapping

[bookmark: _Ref1081950]Proposal 2: A preamble is mapped to a unique Msg A PUSCH resource to alleviate the occurrence of collision and to reduce complexity of blind decoding at gNB side.

If the Msg A PUSCH time and frequency resource is uniquely configured for each Msg A preamble, the resource pool size for Msg A PUSCH may become large. For reduction of the pool size, possibility to employ spatial multiplexing (UL MU-MIMO) of Msg A PUSCH should also be discussed. Fig.3 shows an example of PUSCH resource allocation with spatial multiplexing. For the purpose, the mapping table from preambles to resource positions should include the same time and frequency resource with different DMRS port. With this mapping, if the PUSCH resources corresponding to some preambles are overlapped in a time and frequency domain, the gNB could detect them separately by multi-user detection with independent DMRS channel estimation.

[bookmark: _Ref1081952]Proposal 3:  Msg A PUSCHs can be spatially multiplexed by allocating the same time and frequency resource with different DMRS ports for efficient resource utilization.
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[bookmark: _GoBack]Fig.3: Example of preamble to Msg A PUSCH resource mapping including spatial resource

Conclusion
In this contribution, we discussed mapping preamble to PUSCH resource for Msg A transmission. Based on the discussion, our views are summarized as follows:
Proposal 1: Resource pool for Msg A PUSCH associated to each PRACH resource is pre-configured for initial random access.
Proposal 2: A preamble is mapped to a unique Msg A PUSCH resource to alleviate the occurrence of collision and to reduce complexity of blind decoding at gNB side.
Proposal 3:  Msg A PUSCHs can be spatially multiplexed by allocating the same time and frequency resource with different DMRS ports for efficient resource utilization.
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