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1 Introduction
A new work item on “2-step RACH for NR” was approved in RAN#82 [1] and the objectives of this work item for physical layer are identified as follows: 
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

In RAN1#98 meeting [2], some agreements are made for PUSCH configuration especially for the single time domain offset in the same configuration period. In this paper, we will discuss more details such issue.





2 PUSCH validation and overlapping handling
Agreements:
· At least support same configuration periodicity for msgA PRACH and PUSCH
· Single time offset with respect to the start of each PRACH slot, counted as the number of slots (based on the numerology of active UL BWP) 
· Note: The symbol level offset is implied in SLIV-based indication
· FFS how to handle the overlapping between POs7
· FFS whether and how to support different configuration periodicities

RAN1 has agreed that at least for same configuration periodicity for msgA PRACH and PUSCH, using single time offset with respect to the start of each PRACH slot to determine the configured PUSCH slots (each can contain several PUSCH occasions), then it is natural that the determined PUSCH resource might not be always valid to be used, some of the validation condition could be considered:
· same as the RACH occasion validation, the PO is valid if it is inside the UL part, of not preceding the last symbol of “DL part or last SSB in the PUSCH slot” plus the N pre-defined gap;
In addition, we can also consider that 
· If the PUSCH occasion is collided with valid RO (no matter it is 2step RO or 4step RO), it is invalid as shown in Fig.1, the slot 7 will be invalid for PUSCH slot due the collision with 4step RO;
· If the PUSCH occasion is collided with other PUSCH occasion, only one of them will be valid as shown in Fig.2 which the collided PUSCH is counted as 1. 
[image: ]
Fig.1 – the invalidation of msgA PUSCH due to collision with 4step RO.
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Fig.2 – the overlapped PUSCH slot are counted as one valid PUSCH slot. 
The second point could happen when there are consecutive RACH slots and the number of PUSCH slot determined from the RACH slot is large than one, so that the PUSCH occasion (actually the full PUSCH slot) will be overlapped. Given the case the same DMRS resource will be configured for all the PUSCH occasions, so it is very difficult for gNB to distinguish this overlapped PUSCH occasions if it is even possible. Furthermore, since this overlapped PUSCH occasions are determined by two different RACH slots, so if the overlapped PO is counted as only one PO, the left question is which RACH slot it will belong to. So if we think the determined PUSCH occasions are the eventually mapped PUSCH occasions, we propose to the overlapped PO belongs to the RACH slot in the front.
Proposal 1: If the PUSCH occasion is collided with other PUSCH occasion, only one of them will be valid, and it’s belong to the RACH slot in the front.
3 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: If the PUSCH occasion is collided with other PUSCH occasion, only one of them will be valid, and it’s belong to the RACH slot in the front.
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