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1   Introduction
In RAN2 #107 meeting, the following agreements were made MsgB contents for the 2-step RACH[1]:
	Agreements:

6. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   

7. For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  

8. Network response to msgA (i.e. msgB/msg2) can include the following: 

A. SuccessRAR 

B. FallbackRAR

C. Backoff Indication

D. FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR

9. Proposal 10: The following fields can be included in the successRAR when CCCH message is included in msgA.

A. Contention resolution ID

B. C-RNTI

C. TA command

10. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
11. FallbackRAR should contain the following fields

A. RAPID

B. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 

C. TC-RNTI

D. TA command




In the last RAN2 meeting, the following were agreed regarding the fallback RAR and format[2]:
Agreements 

1. The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.
2. TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).
3. RA type selection is performed before beam selection

4. No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails).  The UE re-transmits using msgA
This document proposes how to construct the format of MACPDU for SuccessRAR when CCCH message is included in MsgA.
2   Discussion

According to RAN2 agreements mentioned above, the network responses to MsgA can include Success RAR, Fallback RAR, and Backoff Indication(BI). Also, RAN2 has agreed that MsgB can include the SRB RRC message for CCCH case and the format should be designed for both with and without RRC message. 
In addition, according to agreements of the last RAN2 meeting, the fallback RAR and success RAR can be multiplexed in the same MAC PDU of MsgB.
Legacy MAC subheader (1byte) for 4-step RACH can be differentiated the RAPID subheader and BI subheader by T field. A MAC subheader with Backoff Indicator consists of five header fields E/T/R/R/BI. And A MAC subheader with RAPID consists of three header fields E/T/RAPID.
One of issues for the construction of MsgB format is how to effectively distinguish Success RAR and Fallback RAR from MsgB. An available solution is that new additional field is introduced in MAC subheader or MAC subPDU. 
MsgB's new MAC subheader requires byte alignment and should also be easily parseable with only the MAC subheader.
For Success RAR the MAC subheader can be configured with or without a Contention Resolution ID (CRID). In case of MAC subheader without CRID, the UE must decode each RAR until it finds the CRID sent in MsgA. On the other hand, for MAC subheader with CRID, the MAC subheader length should be 9 bytes (8 bytes of CRID and 1 byte for the 'T' and / or 'E' fields), including unnecessary 'R' bits.
In order to satisfy the byte alignment and easy parsing, new 1-byte MAC subheader using RAPID is useful although RAN2 has decided to exclude RAPID from the Success RAR. 
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Figure1. New 1-byte MAC subheader for MsgB
New 1-byte MAC subheader for MsgB can consist of a 2-bit 'T' field and a RAPID as shown in Figure1. The 2bits of ‘T’ field can distinguish Success RAR, Fallback RAR, BI from MsgB. For example, the ‘T’ field set to ‘00’ for BI, ‘01’ for Fallback RAR, and ‘10’ for Success RAR. And ‘T’ field can indicate the end of new MAC subheader when ‘T’ field set to ‘11’. 
The end marker such as set to ‘T=11’ can indicate the last byte of MAC subPDU, and then new MAC subheader can distinguish multiplexed MsgB by using new 'T' field without 'E' field. 
Proposal 1: In order to be able to parse with only MAC subheader without MAC subPDU, new 1-byte MAC subheader should be introduced.
Proposal 2: New MAC subheader should consist of a 2-bit ‘T’ field and a RAPID.



(e.g. ‘00’ for BI, ‘01’ for Fallback RAR, ‘10’ for Success RAR, ‘11’ for End maker)

If the proposed 1-byte MAC subheader introduces, MAC subPDU of Success RAR can consist of only CRID, C-RNTI, and TA command without any additional fields as shown in Figure2. In this case, the network can respond to the same MAC PDU of MsgB for mulpile UEs with or without SRB RRC message, and also the UE can easily process with byte aligned Success RAR. If SRB RRC message needs to be sent, the SRB RRC message can transmit a separate MAC subPDU using the existing MAC format for DL-SCH. 
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Figure2. MAC subPDU for Success RAR

Proposal 3: MAC subPDU of Success RAR should consist of only CRID, C-RNTI, and TA command without any additional field.

3   Conclusion
Our proposals are as follows: 

Proposal 1: In order to be able to parse with only MAC subheader without MAC subPDU, new 1-byte MAC subheader should be introduced.

Proposal 2: New MAC subheader should consist of 2bits of ‘T’ field and RAPID.



(e.g. ‘00’ for BI, ‘01’ for Fallback RAR, ‘10’ for Success RAR, ‘11’ for End maker)

Proposal 3: MAC subPDU of Success RAR should consist of only CRID, C-RNTI, and TA command without any additional field.
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