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1. Introduction
RAN1 and RAN2 have made considerable progress in the 2-step RACH Work Item and most of the MAC layer is stable now. Therefore, it is possible to discuss unlicensed specific issues for the 2-step RACH procedure. In this contribution, we focus on those aspects. 
2. Discussion
The main difference of NR-U for 2-step RACH that msgA and msgB transmission will be subject to LBT which can pass or fail. In addition, msgA is composed of a preamble and a data portion and separate LBT may be necessary for each part. Whether a single or separate LBT to use for msgB is an open issue in RAN1 and depends on factors such as the gap between the preamble and PUSCH transmission times.
Observation 1: The preamble and data portions of msgA may be subject to a single common LBT or separate LBTs.

In NR-U, when the LBT fails for the preamble, there is no reason to transmit the data portion, at least in the CBRA case. For CFRA, it may be possible to detect PUSCH but, unless such agreement is reached by RAN1, RAN2 can assume that PUSCH transmission is not beneficial.
Proposal 1: From MAC perspective, if LBT fails for the preamble, the UE should also cancel PUSCH transmission.

RAN2#105bis has agreed that “The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure”. The same should also apply to msgA transmission.
Proposal 2: The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to failure of the LBT for the preamble.
For msgA PUSCH retransmission, RAN1 has agreed that the transmit power for the PUSCH will use an offset from the preamble target. It is not clear how this would work if the preamble is transmitted but PUSCH part fails but this can be discussed in RAN1. What RAN2 can conclude is that if both the preamble and PUSCH are not transmitted due to LBT failure, PUSCH power should also be suspended.
Proposal 3: If msgA is not transmitted due to LBT failure, msgA PUSCH power is suspended.
If the preamble is transmitted but LBT for msgA PUSCH fails, the UE can still receive a fallback msgB. This is similar to the licensed NR case where the PUSCH transmission is not detected by the gNB. Therefore, the UE should monitor downlink for fallback message instead of going back to resource selection and attempting another preamble transmission.
Proposal 4: If preamble is transmitted but LBT for msgA PUSCH fails, the UE monitors downlink PDCCH for fallback RAR.
RAN2 has agreed to extend the RAR window timer for 4-step RACH considering that msg2 transmission can be delayed due to LBT. For 2-step RACH, it was also agreed that to extend the msgB monitoring window due to the more processing time needed for msgB. RAN2#107 has also agreed that the LSBs for SFN should be transmitted in msg2 to allow differentiation between the responses to different msg1 transmissions. It is important to have a single design for NR-U and therefore the same should be adopted for 2-step RACH.

Proposal 5: The LSBs for the SFN corresponding to msgA transmission time is included in msgB. How many LSB bits to use and whether to include them in PDCCH or PDSCH are FFS.

3. Conclusion

In this contribution, we discussed NR-U specific issues for 2-step RACH and propose the following:
Observation 1: The preamble and data portions of msgA may be subject to a single common LBT or separate LBTs.

Proposal 1: From MAC perspective, if LBT fails for the preamble, the UE should also cancel PUSCH transmission.

Proposal 2: The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to failure of the LBT for the preamble.
Proposal 3: If msgA is not transmitted due to LBT failure, msgA PUSCH power is suspended.
Proposal 4: If preamble is transmitted but LBT for msgA PUSCH fails, the UE monitors downlink PDCCH for fallback RAR.
Proposal 5: The LSBs for the SFN corresponding to msgA transmission time is included in msgB. How many LSB bits to use and whether to include them in PDCCH or PDSCH are FFS.
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