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1.	Introduction
At RAN2 #103, the following agreement was made:
Agreements@ RAN2#103
RAN2 assumes that all Random access triggers in 38.300 9.2.6 may be applicable for 2-step CBRA. 

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
At RAN2 #103 meeting, we agreed that all RA triggers in 38.300 may be applicable for 2-step CBRA. During the email discussion for 2-step RA, however, there was an issue whether the 2-step RA would also apply to CFRA. In NR, the CFRA can be switched to the CBRA 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 BFR and HO could be applied for 2-step CBRA procedure. However, we think that RAN2 should carefully consider whether to apply the 2-step RA procedure for the events triggering CFRA only, such as MSG1 based SI request or PDCCH order. So, we propose that RAN2 study the 2-step RA procedure only for CBRA triggers in Rel-15.
Proposal 1. RAN2 study the 2-step RA procedure only for CBRA triggers in Rel-15.
2-2. UL synchronization in 2-step CBRA
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. Indeed, the UE can acquire TA command from the network via preamble transmission. Similar to the current PRACH, we can assume that there is a PUSCH resource designed to transmit a payload without UL synchronization. Actually, since the physical channel design is RAN1 scope, we may need the RAN1 decision for this assumption. However, as RANP has decided to study the 2-step RA procedure only in NR-U of RAN2, it is reasonable to assume that the payload in the first step of the 2-step RA procedure can be transmitted prior to receiving TA command, or the 2-step RA procedure is performed in a cell which does not require UL synchronization.
Proposal 2. Assume that a payload of the first step in the 2-step RA procedure can be transmitted prior to receiving TA command, or the 2-step RA procedure is performed in a cell which does not require UL synchronization.
If the cell requires UL synchronization for a UE, the network should inform the UE of TA command based on the received preamble. In the 2-step RA procedure, TA command could be transmitted with the second message including contention resolution information e.g., by means of MAC CE. 
Proposal 3. If the 2-step RA procedure is performed in a cell requiring UL synchronization, TA command is transmitted with the second message of the 2-step RA procedure.
2-3. Fallback to 4-step CBRA
[bookmark: _GoBack]In order to provide the more reliable 2-step RA procedure as well as UL synchronization, we think that MSG1 should be surely transmitted in the 2-step RACH procedure. If a UE simultaneously transmits both MSG1 and MSG3 before receiving MSG2, there may be the case where the network successfully receives only MSG1. In this case, we can consider a fallback to the 4-step RACH procedure, because the network cannot transmit MSG4 before receiving MSG3 but it can transmit RAR for the received MSG1. In addition, since a PUSCH resource for a payload of the first message might be associated with multiple preamble indices for resource utilization, it may be more efficient to use the UL grant for MSG3 by receiving the RAR than to restart the 2-step CBRA. Moreover, it would accelerate the RA procedure of the UE because knowing the MSG3 failure via RAR reception rather than waiting for MSG4 can quickly recognize the MSG3 failure. From NR-U perspectives, the number of LBT attempts is the same as two trials of the 2-step RA. So, we suggest that RAN2 support a fallback to the 4-step CBRA procedure for the case where only the preamble is successfully transmitted, and the UE monitor both RAR for the fallback to the 4-step CBRA and the second message for contention resolution, as illustrated in Figure 1(a) or 1(b).


Figure 1. Examples for MSG2 or MSG4 reception in 2-step RA initiation
Proposal 4. RAN2 should support a fallback to the 4-step CBRA procedure for the case where only the preamble is successfully transmitted.
Proposal 5. A UE should monitor both the RAR for the fallback to the 4-step CBRA and the second message for contention resolution.
2-4. Completion of 2-step CBRA
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 CBRA procedure, the UE should consider the 2-step CBRA successfully completed if the UE receives the second message with its UEID, e.g., C-RNTI or UE CRID, transmitted in the first message. 
Proposal 6. A UE should consider the 2-step CBRA successfully completed if the UE receives the second message with its UEID, e.g., C-RNTI or UE CRID, transmitted in the first message.
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 CBRA procedure, however, the UE should consider the 2-step CBRA unsuccessfully completed when the UE doesn’t receive both the RAR for a fallback to the 4-step CBRA and the second message for contention resolution, because the UE could receive the second message without RAR reception.
Proposal 7. A UE should consider the 2-step CBRA unsuccessfully completed when the UE doesn’t receive both RAR for a fallback to the 4-step CBRA and the second message for contention resolution.
If the UE doesn’t receive both its RAR and the second message for contention resolution, it will retry the 2-step CBRA procedure. 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.
Proposal 8. The network may transmit RAR with a backoff indicator as in legacy RA.
Proposal 9. If a UE has received the backoff indicator and considers the 2-step CBRA unsuccessfully completed, the UE should retry the 2-step CBRA 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 study the 2-step RA procedure only for CBRA triggers in Rel-15.
Proposal 2. Assume that a payload of the first step in the 2-step RA procedure can be transmitted prior to receiving TA command, or the 2-step RA procedure is performed in a cell which does not require UL synchronization.
Proposal 3. If the 2-step RA procedure is performed in a cell requiring UL synchronization, TA command is transmitted with the second message of the 2-step RA procedure.
Proposal 4. RAN2 should support a fallback to the 4-step CBRA procedure for the case where only the preamble is successfully transmitted.
Proposal 5. A UE should monitor both the RAR for the fallback to the 4-step CBRA and the second message for contention resolution.
Proposal 6. A UE should consider the 2-step CBRA successfully completed if the UE receives the second message with its UEID, e.g., C-RNTI or UE CRID, transmitted in the first message.
Proposal 7. A UE should consider the 2-step CBRA unsuccessfully completed when the UE doesn’t receive both RAR for a fallback to the 4-step CBRA and the second message for contention resolution.
Proposal 8. The network may transmit RAR with a backoff indicator as in legacy RA.
Proposal 9. If a UE has received the backoff indicator and considers the 2-step CBRA unsuccessfully completed, the UE should retry the 2-step CBRA procedure based on the backoff timer.
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