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Introduction
In this contribution, the remaining issues on 2-step RACH procedure are discussed based on the agreements from 3GPP RAN1#98Bis meeting: 
· PUSCH occasion validation criteria based on the gap between preamble and data for MsgA.
· PUCCH resource indicator of HARQ-ACK feedback for MsgB.
PO validation criteria
In RAN1 #98Bis, the following agreements were reached in relation to PUSCH occasion validation:
	Agreements:
· An msgA PUSCH occasion is considered as valid only if the following criteria are satisfied
· it does not overlap (in time and frequency) with any 4-step or 2-step RACH occasions, and
· FFS it does not span across the slot boundary, and
· in addition, if a UE is provided TDD-UL-DL-ConfigurationCommon, a 2-step PUSCH occasion is considered as valid if the following criteria are satisfied
· it is within UL symbols, or
· it does not precede a SS/PBCH block in the PUSCH slot and starts at least Ngap symbols after a last downlink symbol and at least Ngap symbols after a last SS/PBCH block transmission symbol
· FFS whether Ngap needs to be revisited
·  FFS other criteria (the gap between preamble and data for MsgA, etc.)


[bookmark: _Hlk525646118]There is a FFS that whether the gap between preamble and data for MsgA is also considered as the PUSCH occasion validation criteria. Considering that flexible frame structure is supported in NR, a slot format can be a DL slot, a UL slot, or a slot that includes downlink symbols, uplink symbols and flexible symbols. The NW can configure M UL slots within a slot configuration period followed by N DL slots in the next slot configuration period as shown in figure1, in our views, this slot configuration may hinder configuring PRACH and associated PUSCH for 2-step RA if there is a requirement of maximum time gap between PRACH and PUSCH of MsgA. 
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Figure1 The flexible frame structure in NR
Observation 1: For certain slot configuration, the last UL slots within one period will be followed by DL slots in the next period, which may hinder configuring PRACH and PUSCH for 2-step RA if there is a requirement of maximum time gap between PRACH and PUSCH of MsgA.
For 4-step RA, a RO can occupy the last N OFDM symbols in a slot depending on the RRC configuration. In 2-step RA, PRACH and PUSCH of MsgA transmission are TDMed, and one of the motivations for supporting 2-step RA is to reduce latency, so the maximum time gap between PRACH and PUSCH should be defined. If a specific PRACH configuration index is configured for 4-step RA, which indicates that a UL slot is followed by one or more DL slot(s), for a RO which is indicated as the shared RO between 4-step RA and 2-step RA, it is possible no UL resources meet the time gap requirements between PRACH and PUSCH of MsgA that means this UL slot cannot be used for MsgA PUSCH occasion. If it is indicated as a PUSCH occasion through PUSCH configuration, this PUSCH occasion should be invalid. Therefore, when determining the mapping of preamble and PRU in the MsgA association period, the maximum time gap requirements between RO and associated PO should be used as one of PO validation criteria.
Proposal 1. To meet the latency requirement for 2-step RACH, the maximum time gap between PRACH and PUSCH should be defined and used as one of the PO validation criteria.
PUCCH resource of HARQ-ACK feedback for MsgB
In RAN1#98Bis meeting, the following agreements were reached:
	Agreements:
For the PUCCH Resource index used for the HARQ-ACK feedback of a user that finds its contention resolution ID in the successRAR with a PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI, down-select the following alternatives:
· Alt1: PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is [FFS 3 or 4] bits.
Alt2: PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in release 15 and UE-based implicit rule.
· FFS: Use 1-bit of reserved DAI instead of CCE start index.
· Alt3: PUCCH resource index is determined based on a reference PUCCH resource index derived from DCI as in release 15 and UE-based offset value indicated in the successRAR.
Agreements:
The PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, in unit of slot, used for the HARQ-ACK feedback of a user that finds its contention resolution ID in the successRAR with a PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI down-select from the following alternatives:
· Alt1: PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR
· Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
· Alt2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
· Alt3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
· FFS: Implicit determination rule.
· Alt4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.


In the 4-step RACH procedure, a UE transmits HARQ-ACK feedback for Msg4 on a PUCCH resource, the UE determines the PUCCH resource based on the PRI field and the PDSCH-to-HARQ_feedback timing indicator field in the DCI scheduling Msg4 and the additional starting CCE index of the corresponding PDCCH. 
In the 2-step RACH procedure, for the PUCCH Resource index used for the HARQ-ACK feedback of a user, all the above alternatives can work. Compared among these alts, alt1 and alt3 can provide full flexibility than defining an implicit rule, however, alt1 and alt3 need some additional indicator information in the successRAR, which has some impacts on the size of the successRAR and the number of multiplexing UEs if the size of MsgB is limited. Alt3 with CCE start index of the corresponding PDCCH reuses the resource determination mechanism of HARQ-ACK feedback for Msg4 in the 4-step RA, the first UE based on the UE’s successRAR position can determine its PUCCH resource from the DCI, and other UEs determine their PUCCH resources implicitly based on their successRAR position within the MsgB, this method is a unified design and can be applicable for all the cases, e.g. only one successRAR in the MsgB or more successRARs multiplexed in the same MsgB. Furthermore, it is simple and has the least overhead for the DCI, which is more important for a DCI design. 
Proposal2: UE-specific PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI reusing the starting CCE index of the corresponding PDCCH as in release 15 and the UE’s successRAR position.
In addition, for the PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, if each UE can determine a unique HARQ-ACK frequency resource based on the PUCCH Resource index, the HARQ-ACK time resource can be common for the UEs which successfully receive successRAR in the MsgB, therefore, it is preferable that a single PDSCH-to-HARQ_feedback timing indicator is indicated in the DCI. This scheme reuses the resource determination method of HARQ-ACK feedback in the 4-step RA and has the least overhead for the MsgB.
Proposal3: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI for the UEs which successfully received successRAR.
Proposal
In this contribution, we have the following proposals:
Observation 1: For certain slot configuration, the last UL slots within one period will be followed by DL slots in the next period, which may hinder configuring PRACH and PUSCH for 2-step RACH if there is a requirement of maximum time gap between PRACH and PUSCH of MsgA.
Proposal 1. To meet the latency requirement for 2-step RACH, the maximum time gap between PRACH and PUSCH should be defined and used as one of PO validation criteria.
Proposal2: UE-specific PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI reusing the starting CCE index of the corresponding PDCCH as in release 15 and the UE’s successRAR position.
Proposal3: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI for the UEs which successfully received successRAR.
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