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1. Introduction
In the WID of 2-step RACH for NR [1], following objectives are captured.
	1. 2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· 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
· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (RAN2)
· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH

For unlicensed operation:
· After PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U(RAN1/RAN2)

Note 2: UP data transmission in RRC_IDLE and RRC_INACTIVE state is not in the scope. UP data transmission in RRC_CONNECTED mode as in Rel-15 NR is supported. 


In this contribution, channel structure for 2-step RACH, especially regarding MsgA structure, are discussed.

2. Discussion
In the WID, reuse of the Rel-15 NR PRACH preamble design and the Rel-15 NR PUSCH design for MsgA is premised, and also TDM between PRACH preamble and PUSCH in a MsgA is premised. Since PRACH preamble and PUSCH in a MsgA are located in different resources, the mapping between the preamble and PUSCH should be considered. Although one simple way is that the preamble and PUSCH in a MsgA are located in contiguous time resources, it is less flexible and the applicable case is limited since in some typical TDD operation UL slot is isolated and PUSCH transmission may not be able to follow PRACH preamble transmission within the slot. Thus, the preamble and PUSCH in a MsgA should be able to be located in non-contiguous time resources.

Proposal 1: PRACH preamble and PUSCH in a MsgA can be located in non-contiguous time resources.

2-step RACH can be considered only for contention based random access, and contention probability needs to be considered. The preambles transmitted in a resource, i.e., RACH occasion, can be differentiated if different preamble indices are used. However, PUSCHs transmitted in a resource cannot be differentiated. Thus, in case of one-to-one mapping between the preamble resource and PUSCH resource for MsgA, contention probabilities for the preamble and PUSCH becomes significantly different. Therefore, one-to-many mapping between the preamble resource and PUSCH resource for MsgA should be supported.

Proposal 2: One-to-many mapping between PRACH preamble resource and PUSCH resource for MsgA should be supported.

[bookmark: _GoBack]If different PUSCH resources are reserved for each preamble index in a RACH occasion, i.e., 64 PUSCH resources are reserved for 64 preamble index respectively, the overhead of PUSCH resources is significantly high. The appropriate amount of PUSCH resources should be considered. Thus, proportion of one preamble resource to the number of corresponding PUSCH resource(s) for MsgA should be configurable. Note that in other words, the mapping between the preamble index in a preamble resource and PUSCH resource for MsgA can be many-to-one mapping.

Proposal 3: Proportion of one PRACH preamble resource to the number of corresponding PUSCH resource(s) for MsgA should be configurable.

Regarding MsgA PUSCH resource, it should be discussed how to indicate MsgA PUSCH resource since the number of MsgA resources can be so large e.g., for FR2. In order to reduce latency, the resources of the preamble and PUSCH in a MsgA should be close. The indication of PUSCH resource for MsgA based on offset from the preamble resource or based on RACH configuration index in RACH configuration table can be considered.

Proposal 4: It should be studied how to indicate MsgA PUSCH resource.

3. Conclusion
In this contribution, channel structure of MsgA for 2-step RACH was discussed. Based on the discussion, the following proposals were made:

Proposal 1: PRACH preamble and PUSCH in a MsgA can be located in non-contiguous time resources.
Proposal 2: One-to-many mapping between PRACH preamble resource and PUSCH resource for MsgA should be supported.
Proposal 3: Proportion of one PRACH preamble resource to the number of corresponding PUSCH resource(s) for MsgA should be configurable.
Proposal 4: It should be studied how to indicate MsgA PUSCH resource.
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