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Introduction
The NR 2-step RA WI is in progress in RAN1 [1]. In the RAN1 #97 meeting, several agreements were reached on RA procedures [2]:
Agreements:
· MsgA shall support all the preamble formats specified for NR release 15.

Agreements:
[bookmark: _Hlk8850408]From RAN1 perspective, when re-transmitting MsgA, and if the MsgA PRACH is on a different spatial filter (beam) than the latest MsgA PRACH transmission, layer 1 notifies higher layer to suspend the power ramping counter of MsgA PRACH, 
· FFS: How to determine the retransmitted MsgA PUSCH Tx power.


Agreements:
· RACH preamble power control parameters include; powerRampingStep and preambleReceivedTargetPower.
An agreement on MsgA PUSCH Tx power during MsgA PUSCH retransmissions was also reached.

This contribution discusses a number of remaining open issues as captured in [3].
Two-Step RACH Procedures

MsgB Design
The contents of MsgB should be designed to support both licensed and unlicensed spectrum operation.  In Rel-16 NR-U, it was agreed that the LBT category for msg 3 initial transmission is provided to the UE in RAR.
When MsgA has been completely decoded, the contents of MsgB should include at least
· CRID
· RRC Message
· PUCCH Resource
· TA Command
· TC-RNTI or C-RNTI
· UL Grant(s) in case of multiple grants for unlicensed channel robustness
· LBT category for UL grant for unlicensed spectrum
When MsgA has been partially decoded (PRACH only), then the contents of MsgB as a fallback RAR should include at least
· Preamble Index (RAPID)
· TA Command
· UL Grant(s) in case of multiple grants for unlicensed channel robustness
· TC-RNTI
· LBT category for UL grant for unlicensed spectrum

Proposal 1: LBT category for UL grant is included in MsgB in the case of unlicensed cells.

Next, consider the transmission of MsgB. In [3], two options are given for MsgB, a single PDSCH for both Msg2-like and Msg4-like content, or separate PDSCHs for the Msg2-like and Msg4-like components. The overhead of separate PDSCHs and PDCCHs is inefficient, especially in the context of unlicensed carriers where multiple LBT attempts may be required if the separate PDSCHs are not contiguous in time. Therefore, the gNB should combine MsgB with Msg2-like content and MsgB with Msg4-like content in the same PDSCH
Proposal 2: The gNB should combine MsgB with Msg2-like content and MsgB with Msg4-like content in the same PDSCH.

RA Procedure Selection
How a UE selects between a 4-step and a 2-step RA procedure when both are supported in a cell is an open issue. It is suggested that a radio quality criterion be used, similar to other proposals in [3].
Specifically, UE is proposed to initiate a 2-step RACH if one or more of the following conditions are met:
· L1-RSRP or RSSI of SSBs is above a certain threshold
· For unlicensed carriers, channel occupancy (CO) metric in the operating unlicensed channel is above a certain threshold
High RSRP of the serving cells implies a higher chance of MsgA/MsgB decoding success at gNB and UE. 
In LAA, CO is the percentage of times that received RSSI is larger than a threshold. Other indications of higher CO are multiple pauses until expiry of the LBT backoff time drawn from a contention window size (CWS), and so on. Higher CO causes the CWS for channel access to be longer, causing further delay in channel access. Hence performing a 2-step RACH (instead of 4-step RACH) may help the UE to conclude the RACH procedure without excessive delay.

Proposal 3: Radio quality criterion, for e.g., SSB RSRP or unlicensed carrier channel occupancy, is used by the UE to determine whether to select a 2-step RA procedure.
Summary
In this contribution we examined 2-step RA procedures for NR. The following proposals ensued.
[bookmark: _GoBack]Proposal 1: LBT category for UL grant is included in MsgB in the case of unlicensed cells.
Proposal 2: The gNB should combine MsgB with Msg2-like content and MsgB with Msg4-like content in the same PDSCH.
Proposal 3: Radio quality criterion, for e.g., SSB RSRP or unlicensed carrier channel occupancy, is used by the UE to determine whether to select a 2-step RA procedure.
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