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1   Introduction
In the last meeting RAN2 discussed general concept for 2-step RACH and reached some agreements as bellows[1]:
Agreements:
1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 
2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.  
Also RAN2 agreed that 2-step RACH is applicable for Msg3 based SI request and CB BFR (FFS for CFRA)[1].
This document proposes the contents of msgB depending on CCCH SDU or C-RNTI in msgA and gNB how to indicate the RA Response types for 2-step RACH (i.e., successful RAR, fallback RAR, BI, or RAPID for Msg3 based SI request).
2   Discussion

On E-mail discussion [105bis#30][NR/2-step RACH] it clarified the msgB for CCCH SDU/C-RNTI in msgA and the listed RAPID, Contention resolution ID, UL grant, DL assignment, C-RNTI, and TA command as parameters for msgB content.
For the contents of msgB RAN2 should be reviewed at least from the following perspectives.

· Whether the msgB is consist differently according to msgA (i.e., CCCH or C-RNTI)
· How to respond to multiple UEs
· Whether to reuse the MAC PDU format of 4-step RACH as a baseline.
The msgB of 2-step RACH may be consisted of either successful RAR, fallback RAR, BI, or RAPID for Msg3 based SI request. For successful RAR the msgB can differently construct according to msgA. If the UE’s C-RNTI is included msgA the msgB can be scheduled by C-RNTI addressed PDCCH. Therefore, the msgB should be transmitted without multiplexing with RA response another UE. 
If the msgB is scheduled by C-RNTI the RAPID and contention resolution ID do not need to include in the RA response. For the RA response the TA and scheduling information are conditionally required. The scheduling information can be sent by C-RNTI addressed PDCCH (DCI/UCI). The TA may be sent on DCI/UCI in PDCCH or MAC CE in PDSCH. Therefore, the TA and scheduling information can be sent by only PDCCH for msgB scheduled by C-NRTI.

Proposal 1: The msgB should be transmitted only PDCCH only with TA/UL grant when the msgB is scheduled by C-RNTI.

On the other hand, if the CCCH SDU is in msgA, the msgB should be scheduled by common RNTI. Also, the msgB for fallback RAR, BI, or RAPID should be sent to multiple UEs using common RNTI. In order to enhance the resource efficiency of PDSCH/PDCCH the msgB for multiple UEs should be multiplexed into the same MAC PDU as following cases. 
· Successful RAR for CCCH in msgA

· Fallback RAR

· BI or RAPID for Msg3 based SI request
For the multiplexed msgB MAC PDU the UE should be able to discriminate the successful RAR, fallback RAR, BI, and RAPID. In NR Rel-15 RA Msg2 MAC PDU is consists of MAC one or more subPDUs. The UE can identify the BI, RAPID, and RAR from RA response using the subheader of MAC subPDU.
If it is adopted the RA Msg2 format in NR Rel-15 as a baseline the UE can identify the BI, RAPID, and RAR from the msgB MAC PDU using the subheader of MAC subPDU
Proposal 2: The RA response for multiple UEs except of msgA including C-RNTI should be multiplexed into one MAC PDU.

Proposal 3: The format of msgB MAC PDU should be based on the subheader of RA MAC subPDU in NR Rel-15.
In addition to RAN2 should discusses how to transmit fallback RAR. During 2-step RACH process the gNB can transmit RA MSG2 for 4-step RACH when the gNB detects only the PRACH in msgA. Then the UE transmitted msgA can transmit RA MSG3 of 4-step RACH. 

If the gNB decides to switch to 4-step RACH the UE dose not know in advance whether the RAR is msgB for 2-step RACH or RA MSG2 for 4-step RACH. The fallback RAR MAC PDU is the same as RA MSG2 for 4-step RACH while the successful RAR MAC PDU may differ from RA MSG2. There are two alternatives for the fallback RAR transmission.

· Alt-1: The successful RAR and fallback RAR are separated by different msgB MAC PDU
· Alt-2: The successful RAR and fallback RAR are multiplexed with the same msgB MAC PDU
In case of Alt-1 the UE can identified by separate RA-RNTIs whether RA response is successful RAR or fallback RAR. Another applicable solution is to separate DL resource or indicate them as a new DCI field. The separate RA-RNTI solution is simple. Therefore, the UE should monitor C-RNTI, msgB RA-RNTI for successful RAR, and RA-RNTI for fallback RAR after the transmission of msgA.
Proposal4 - Alt1: The UE should monitor C-RNTI, msgB RA-RNTI(for successful RAR), and RA-RNTI(for fallback RAR).

For Alt-2 it is required how to distinguish between successful RAR and fallback RAR within the same msgB MAC PDU. The successful RAR and fallback RAR can identified by new MAC (sub)header.
Proposal4 – Alt2: A new MAC subPDU should be defined to distinguish successful RAR and fallback RAR from the same msgB MAC PDU.
3   Conclusion
Our proposals are as follows: 

Proposal 1: The msgB should be transmitted only PDCCH only with TA/UL grant when the msgB is scheduled by C-RNTI.
Proposal 2: The RA response for multiple UEs except of msgA including C-RNTI should be multiplexed into one MAC PDU.

Proposal 3: The format of msgB MAC PDU should be based on the subheader of RA MAC subPDU in NR Rel-15.
Proposal4 - Alt1: The UE should monitor C-RNTI, msgB RA-RNTI(for successful RAR), and RA-RNTI(for fallback RAR).

Proposal4 - Alt2: A new MAC subPDU should be defined to distinguish successful RAR and fallback RAR from the same msgB MAC PDU.
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