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1.	Introduction
At RAN2 #103bis, the following agreement was made:
Agreements@ RAN2#103bis
1. From RAN2 perspective, the first message in 2-step RACH is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload.
2. As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH with the following caveats: 1-) SI request, BFR cases need further study. 2-) How timing advance and grants are obtained for first message should be taken into account.
3. The first message for 2-step RACH will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. RAN1 input will be needed for the payload size.
4. CFRA for 2-step RACH is supported.
5. Contention resolution in 2-step RACH will be done by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.
6. Fall-back from 2-step RACH to 4-step RACH is supported. Doing this after msgA will need support from physical layer perspective.
7. Additional opportunities for RACH transmissions, e.g. in time or frequency domain, should be supported for 2-step RACH.
8. Assuming 2-step RACH is used for initial access, the parameters for 2-step RACH and a grant for msgA will be broadcasted.

In this contribution, we’d like to suggest details to support the 2-step CBRA procedure on unlicensed spectrum from the RAN2 perspective.
[bookmark: _Toc476230925]2.	Discussion
2-1. 2-step RA triggers for SI request and BFR
At RAN2 #103bis meeting, there was an issue whether the 2-step RA would also apply to SI request and BFR. According to the current NR, both SI request and BFR can be performed by CFRA or CBRA. For SI request, there are two cases of msg1-based and msg3-based SR request, and for BFR, the CFRA BFR can be switched to the CBRA BFR if a UE originally initiates the CFRA procedure but there is no qualified SSB/CSI-RS. So, in this point of view, we think that if SI request and BFR is performed by CBRA procedure, then it could be applied for 2-step CBRA procedure. However, if SI request and BFR is performed by CFRA procedure, it doesn’t need to be applied for 2-step RA procedure because there is no payload to transmit. So, we think that RAN2 could study the 2-step RA triggers for msg3-based SI request and BFR performed by CBRA, but does not need to study for msg1-based SI request and BFR performed by CFRA.
Proposal 1. RAN2 does not need to study 2-step RA triggers for msg1-based SI request and BFR performed by CFRA.
2-2. UL synchronization in 2-step RA
As we all know, the main purpose of the RA procedure is for a UE to acquire Timing Advance (TA) command for UL synchronization. In legacy RA, the UE transmits a RA preamble on a PRACH resource designed to transmit a sequence without UL synchronization. However, at the last meeting, RAN2 agreed that the first message (msgA) in 2-step RACH is a signal to detect the UE. It seems unclear whether the signal is transmitted to obtain UL synchronization. 
If the cell in unlicensed band requires UL synchronization for a UE, the network should inform the UE of TA command based on the received signal. For this, we believe that the PRACH preamble should be transmitted as a signal to detect the UE in 2-step RA. So, we propose to confirm that the signal of msgA is transmitted to acquire the TA command for UL synchronization as well as to detect the UE.
Proposal 2. Confirm that the signal of msgA is a preamble transmitted to acquire the TA command for UL synchronization as well as to detect the UE.
In this case, TA command could be transmitted with the second message (msgB) including contention resolution information e.g., by means of MAC CE. 
Proposal 3. If the 2-step RACH is performed in a cell requiring UL synchronization, TA command is transmitted with msgB of 2-step RACH.
2-3. Fallback to 4-step RACH
In 2-step RA, the payload and signal of msgA would be transmitted on PUSCH and PRACH, respectively. When the UE transmits msgA consisting of a preamble-like signal and a payload, there may be the case where the network successfully receives only the signal. In this case, we can consider a fallback to the 4-step RACH procedure based on the successfully received signal, i.e., preamble in legacy RA. 
Proposal 4. The fall-back to 4-step RACH should be continuously performed with the successfully received signal, i.e., preamble in legacy RA.


Figure 1. Fall-back to 4-step RACH from 2-step RACH
In order to perform the fall-back to 4-step RACH, the gNB should be able to distinguish the payload for the successfully received signal. If there is no association with payload for the signal, the gNB doesn’t know which signal to perform fall-back. For the association with the signal, therefore, the UE should additionally include the associated/selected preamble index in the payload of msgA with the msg3 of the legacy RA.
Proposal 5. A UE should include the associated/selected signal information, i.e., preamble index, in the payload of msgA.
If the fall-back to 4-step RACH is performed with the successfully received preamble, it means that the UE can receive the msgB or msg2 (RAR) after transmitting msgA, as illustrated in Figure 1(a) or 1(b). So, we propose that the UE triggered with 2-step RA monitor both mgs2 (RAR) for the fall-back to 4-step RACH and msgB for contention resolution of 2-step RACH.
Proposal 6. A UE should monitor both msg2 (RAR) for fall-back to 4-step RACH and msgB for contention resolution of 2-step RACH.
2-5. Completion of 2-step RACH
In legacy CBRA, if a UE receives msg4 with its UEID transmitted in msg3 for contention resolution, the UE considers the RA successfully completed. Similarly, in the 2-step RACH procedure, the UE should consider the 2-step RACH successfully completed if the UE receives msgB with its UEID, e.g., C-RNTI or UE CRID, transmitted in the payload of msgA. 
Proposal 7. A UE should consider the 2-step RACH successfully completed if the UE receives msgB with its UEID, e.g., C-RNTI or UE CRID, transmitted in the payload of msgA.
For the failure of a RA procedure, the legacy UE considers the RA unsuccessfully completed if the UE doesn’t receive RAR with the transmitted preamble, or msg4 with its UEID for contention resolution. In the 2-step RACH procedure, however, the UE should consider the 2-step RACH unsuccessfully completed when the UE doesn’t receive both msg2 (RAR) for fallback to 4-step RACH and msgB for contention resolution of 2-step RACH, because the UE could receive msgB only.
Proposal 8. A UE should consider the 2-step RACH unsuccessfully completed when the UE doesn’t receive both msg2 (RAR) for fallback to 4-step CBRA and msgB for contention resolution of 2-step RACH.
If the UE doesn’t receive both its msg2 (RAR) and msgB for contention resolution of 2-step RACH, it will retry the 2-step RACH. In the legacy RA, the UE applies a backoff timer to the next CBRA retry if it has received a backoff indicator via RAR addressed by RA-RNTI for the transmitted preamble. In the 2-step CBRA procedure, the network may transmit RAR with the backoff indicator as in legacy RA, if necessary. If the UE has received the backoff indicator and considers the 2-step CBRA unsuccessfully completed, the UE will retry the 2-step CBRA procedure based on the backoff timer as in the legacy CBRA procedure.
[bookmark: _GoBack]Proposal 9. The network may transmit RAR with a backoff indicator as in legacy RA.
Proposal 10. If a UE has received the backoff indicator and considers the 2-step RACH unsuccessfully completed, the UE should retry the 2-step RACH procedure based on the backoff timer.
3.	Conclusion
In this contribution, we discuss details to support the 2-step CBRA procedure on unlicensed spectrum, and our proposals are as follows.
Proposal 1. RAN2 does not need to study 2-step RA triggers for msg1-based SI request and BFR performed by CFRA.
Proposal 2. Confirm that the signal of msgA is a preamble transmitted to acquire the TA command for UL synchronization as well as to detect the UE.
Proposal 3. If the 2-step RACH is performed in a cell requiring UL synchronization, TA command is transmitted with msgB of 2-step RACH.
Proposal 4. The fall-back to 4-step RACH should be continuously performed with the successfully received signal, i.e., preamble in legacy RA.
Proposal 5. A UE should include the associated/selected signal information, i.e., preamble index, in the payload of msgA.
Proposal 6. A UE should monitor both msg2 (RAR) for fall-back to 4-step RACH and msgB for contention resolution of 2-step RACH.
Proposal 7. A UE should consider the 2-step RACH successfully completed if the UE receives msgB with its UEID, e.g., C-RNTI or UE CRID, transmitted in the payload of msgA.
Proposal 8. A UE should consider the 2-step RACH unsuccessfully completed when the UE doesn’t receive both msg2 (RAR) for fallback to 4-step CBRA and msgB for contention resolution of 2-step RACH.
Proposal 9. The network may transmit RAR with a backoff indicator as in legacy RA.
Proposal 10. If a UE has received the backoff indicator and considers the 2-step RACH unsuccessfully completed, the UE should retry the 2-step RACH procedure based on the backoff timer.
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