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1 Introduction

For 2-step RACH, the procedure related issues are further concluded in RAN1#98bis and following email discussion.
In this contribution, we give our views on the remaining issues left in the 2-step RACH procedure, parameters and other related topics.
2 Shared RO for 2-step and 4-step RACH 

	Agreements: [Email approval]
In case of shared ROs, a subset of ROs associated with the same SS/PBCH block index, within an SSB-RO mapping cycle, can be shared.
· msgA-ssb-sharedROmaskindex indicates the subset of 4-step RACH ROs shared with 2-step RACH, if not configured then all 4-step RACH ROs are shared with 2-step RACH
· Note that: msgA-ssb-sharedROmaskindex are based on the mask index values defined in Table 7.4-1, 38.321.
· Note: The number of ROs associated with the same SS/PBCH block index is given by ceiling(1/ ssb-perRACH-Occasion). The msgA-ssb-sharedROmaskindex is configured when there are more than one ROs per SSB and shared by all the SSBs
· Note: Same SSBs are mapped to the shared RO for 2-step RACH and 4-step RACH.
· FFS: For NR-U, whether a subset of ROs can only be valid for 2-step RACH via specifying some invalidation rules or modifying the PRACH configuration table (to be discussed and decided in RAN1#99)




As a combined solution for RRC parameter, the mask value is introduced for 2-step RACH. This already gives very flexible configuration possibility for 2-step RACH. Additional invalidation rules for validate a subset of ROs for NR-U 2-step RACH may not bring any more benefit.
Proposal 1: No further validation rules are introduced to select subset of ROs for 2-step RACH.

3 2-step to 4-step RACH Fallback operation

For timing advanced command granularity, there are one open issue left since RAN1 96bis.
	Agreements:

· Further study the granularity of the time advance command, if supported in MsgB:

· E.g., Based on the subcarrier spacing of MsgA PUSCH using a 12-bit TA command, where the granularity of the TA command is determined according to the following table.

Subcarrier Spacing (kHz) of the PUSCH

Unit 

15

16*64 Tc

30

8*64 Tc

60

4*64 Tc

120

2*64 Tc

· Other options/variations are not precluded



Considering the following UL transmission may not necessarily PUSCH, it is unclear if we only assume MsgA PUSCH numerology. One simple solution is to assume no UL BWP switching during the 2-step RACH procedure.
Proposal 2: Timing advance command should be based on the SCS of activated UL BWP for MsgA PUSCH. UE does not expect UL BWP switching during the 2-step RACH procedure.
4 MsgB or fallback response window

	Agreements:

The MsgB window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for MsgB, and at least one symbol after the last symbol of MsgA PUSCH.


In 2-step RACH, MsgB windows have to start after MsgB PUSCH. The MsgB window can overlap partially with Msg2 window. It is up to RAN2 to decide if different RNTIs can be used to distinguish different RACHs. However, based on the earlier feedback, if deferent RNTIs are used the RNTI will be double and the gNB could be hard to coordination RNTI value spaces.
5 Power Control

	Agreements: [Email approval]
· For the power ramping component of MsgA PUSCH, same RRC configured power ramping step size for MsgA PUSCH and MsgA PRACH.

· FFS: Whether the power ramping counter is the same or not for MsgA PRACH and Msg PUSCH. (To be discussed and decided in RAN1#99)




The consideration of that conclusion is using a same ramping size without optimizing the BLER curves for preamble and PUSCH individually. The PUSCH could be configured with a power offset to preamble, and then they may reach PMAX differently with same step size and counter. The PMAX reached, a channel just cut power. At least there is no problem to made further RACH attempt.
PUSCH would reach maximum power as it transmits more payloads. In general, that should trigger fallback behaviour instead of fine tune the powers.

Proposal 3: One power ramping counter is used for both MsgA preamble and MsgA PUSCH.
6 MsgB HARQ feedback
	Agreements  [Email approval]
For 2-step RACH MsgB HARQ-ACK, reuse Rel-15 PUCCH resources based on pucch-ResourceCommon
· No RRC impact

· No additional resources compared with Rel-15

Agreements:

· For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, the HARQ-ACK response to the downlink transmission can include at least ACK.
· FFS: Whether NACK should be transmitted and under what conditions.
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.


The NACK transmission is one of the remaining issues for MsgB HARQ-ACK transmission.
For PDCCH addressed to MsgB-RNTI, the NACK is not applicable since it is complex to support retransmission of PDSCH. For the PDCCH addressed to C-RNTI, the NACK could be useful for retransmission the response message. It may reduce the procedure if the retransmission succeeds. The latency would be slightly shorter that no NACK. If there are multiple UEs to be responses, the retransmissions need to be differentiated. Considering those limitation, it is not preferred to be supported.

Proposal 4: For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, NACK response to the downlink transmission should not be transmitted.
PUCCH resource determination has 2 mores issues for frequency domain and time domain.
In case the MsgB only have one UE RAR response, it actually can just follow the legacy behaviour. However, it would be better to use a consistent scheme in terms of HARQ feedback, regardless of number of UEs with RAR in that message.
As agreed in RAN2, the RAR responses include fall-back RAR and successful RAR. If the UE received the RAR response and identified that it is a fall-back RAR, the UE would send msg3 following the UL grant in the fall-back RAR. Therefore, the gNB would know that the UE had correctly decoded the fall-back RAR when receiving the msg3 from the UE. For successful RAR, HARQ-ACK feedback would be beneficial to help the gNB to know whether the UE have received the RAR.      
At least for MsgB address multiple UEs, the PUCCH resources need to be distinguished. Since the resources addressing may need larger overhead, the indication of PUCCH resource by RAR response in MsgB PDSCH is more preferable. It does not introduce more structural design based on MAC content. Explicit bits in MsgB PDSCH will be used to indicate the PUCCH resource. 
A RAR response for one UE can be extended with the PUCCH resource field. For one UE, if the RAR for this UE is decoded, the UE will know the PUCCH resource to send back an ACK.
Proposal 5: MsgB is feed back with HARQ-ACK by UE if the UE correctly decoded its RAR response.

The PUCCH resource for MsgB response is indicated by the PUCCH resource field in the UE’s RAR information.
Regarding the PDSCH-to-HARQ feedback timing, consistent scheme should be used as that for frequency domain. A hybrid scheme combines both PDCCH content and PDSCH content would result more complexity of PUCCH resource coordination. Implicitly scheme would be not compatible to the current PUCCH resource scheme. Thus, a individual indication into each RAR would be preferred.

Proposal 6: PDSCH-to-HARQ_feedback timing indicator is signalled in the successRAR. Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.

7 Conclusion

In this contribution, we discussed 2-step random access procedure for NR. The remaining issues of power control, PUCCH feedback and fallback operation are discussed in covering more details. We consider those factors to complete the work of 2-step procedure. As summary, we made the following proposals.
Proposal 1: No further validation rules are introduced to select subset of ROs for 2-step RACH.

Proposal 2: Timing advance command should be based on the SCS of activated UL BWP for MsgA PUSCH. UE does not expect UL BWP switching during the 2-step RACH procedure.
Proposal 3: One power ramping counter is used for both MsgA preamble and MsgA PUSCH.

Proposal 4: For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, NACK response to the downlink transmission should not be transmitted.
Proposal 5: MsgB is feed back with HARQ-ACK by UE if the UE correctly decoded its RAR response.

The PUCCH resource for MsgB response is indicated by the PUCCH resource field in the UE’s RAR information.
Proposal 6: PDSCH-to-HARQ_feedback timing indicator is signalled in the successRAR. Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
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