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[bookmark: _Ref165266342]Introduction
In previous RAN2 meetings, the following agreements on 2-step CBRA procedure have been made [1] [2].
RAN2 AH-1807:
[bookmark: OLE_LINK18]=> Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied. 
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 would like to provide our understanding on the RAN2 impacts of 2-step CBRA procedure.
Discussion 
In NR-U, both UE and gNB have to perform LBT procedure for channel access before transmitting a message. Due to the uncertain characteristic of LBT, additional latency may be introduced into the total access delay. Therefore, 2-step CBRA procedure has been widely considered, which helps to reduce the impact of LBT on CBRA procedure. 
Model of CBRA procedure from 4-step to 2-step
An example of CBRA procedure from 4-step to 2-step is demonstrated in the Figure 1 below. In our opinions, the nature of the 2-step CBRA procedure is that the new Msg1 of the 2-step CBRA is a combination of the Msg1 and Msg3 of the 4-step CBRA, and the new Msg2 consists of the Msg2 and Msg4 of the 4-step CBRA.


[bookmark: _GoBack]Figure 1. An example of CBRA procedure from 4-step to 2-step
However, transmitting the new Msg1 before receiving a TA command needs to be based on the assumption that UL is synchronised. Thus, we think that whether a preamble transmission is needed can be discussed further in RAN1. Similar to the Msg3 of the current 4-step RACH procedure, the new Msg1 needs to support 2 different minimum sizes for initial access, i.e., 56 bits and 72 bits. Currently, it is agreed that the 2-step CBRA can be triggered by a number of events depicted in 38.300. As such the RRCSetupRequest or RRCResumeRequest or RRCRestablismentRequest message or C-RNTI needs to be transmitted in the new Msg1 of 2-step CBRA. To simplify the 2-step RACH procedure, we consider that the HARQ does not need to be supported for Msg1. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 1: The new msg1 of the 2-step CBRA procedure has the following characteristics:
· The PRACH preamble may not be needed. 
· The minimum MAC PDU for initial access can be 56 bits or 72 bits.
· The UL CCCH message of the RRCSetupRequest or RRCResumeRequest or RRCReestablishmentReqeust message can be included.
· C-RNTI can be included.  
· HARQ is not supported.
Since the new Msg1 is transmitted on contention-based resources, contention resolution ID which corresponds to the RRC message of the new Msg1 should be included into the new Msg2. Regarding the characteristics of the new Msg1 mentioned above, we consider that the new Msg2 should be used to transit the UE from the RRC_IDLE/RRC_INACTIVE to the RRC_CONNECTED. As such the RRCSetup or RRCResume or RRCRestablisment or RRCRelease or RRCReject message needs to be transmitted in the new Msg2. As the legacy LTE, the HARQ does not have to be supported for Msg2. 
Additionally, the random access response in NR typically includes Timing Advance Command, UL Grant for Msg3, Backoff Indicator, RAPID, and temporary C-RNTI. For 2-step CBRA procedure, the Msg3 is transmitted before the Msg2 transmission, the UL grant may be optional for the new Msg2. What’s more, if the new Msg2 containing a UE Contention Resolution Identity MAC CE is successfully decoded by the UE, contention resolution can be considered as successfully solved. The RAPID may be optional for the new Msg2, as well. 
Proposal 2: The msg2 of the 2-step RACH procedure has the following characteristics:
· The DL CCCH message of the RRCReject or RRCSetup message can be included.
· The DL DCCH message of the RRCResume or RRCRelease or RRCRestablishment can be included.
· The UE Contention Resolution Identity MAC CE is included.
· More than one Contention Resolution Identity MAC CE(s) can be included.
· More than one RRC messages which are used by different UEs can be included.
· Timing Advance Command, Backoff Indicator, and temporary C-RNTI for RAR can be included.
· UL grant and RAPID may be optional fields.
· HARQ is not supported.
we consider that the UE should send the feedback when the contention resolution succeeds, as the legacy 4-step RACH. This is to allow the network to know the contention resolution status at the UE. The details of the feedback can be studied further.
Proposal 3: The UE applies the RRC message and sends the feedback when the contention resolution succeeds after receiving the new Msg2.
The fallback to 4-step CBRA
As mentioned above, the UE have to perform the 2-step CBRA procedure without acquiring the TA command from the network. It is very possible that the gNB cannot decode the payload of the new Msg1 due to collision among different UEs or UL is “OUT_OF_SYNC”. When the gNB only successfully detects the preamble of the new Msg1, we think that it is benefit for the UE to fallback to 4-step CBRA. For this case, the gNB is expected to transmit the Msg 2 of the 4-step CBRA to the UE with UL grant and RAPID, the UE performing the 2-step CBRA procedure can realize that it should fall back to the 4-step CBRA procedure by receiving the UL grant and RAPID.
Proposal 4: For the 2-step CBRA, both RAPID and UL grant can be used for the UE performing the 2-step CBRA to fall back to the 4-step CBRA. 
Conclusions
Based on the evaluations given above, we have the following Proposals：
Proposal 1: The new msg1 of the 2-step CBRA procedure has the following characteristics:
· The PRACH preamble may not be needed. 
· The minimum MAC PDU for initial access can be 56 bits or 72 bits.
· The UL CCCH message of the RRCSetupRequest or RRCResumeRequest or RRCReestablishmentReqeust message can be included.
· C-RNTI can be included.  
· HARQ is not supported.
Proposal 2: The msg2 of the 2-step RACH procedure has the following characteristics:
· The DL CCCH message of the RRCReject or RRCSetup message can be included.
· The DL DCCH message of the RRCResume or RRCRelease or RRCRestablishment can be included.
· The UE Contention Resolution Identity MAC CE is included.
· More than one Contention Resolution Identity MAC CE(s) can be included.
· More than one RRC messages which are used by different UEs can be included.
· Timing Advance Command, Backoff Indicator, and temporary C-RNTI for RAR can be included.
· UL grant and RAPID for RAR may be optional fields.
· HARQ is not supported.
Proposal 3: The UE applies the RRC message and sends the feedback when the contention resolution succeeds after receiving the new Msg2.
[bookmark: _Toc502437832]Proposal 4: For the 2-step CBRA, both RAPID and UL grant can be used for the UE performing the 2-step CBRA to fall back to the 4-step CBRA.
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