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Discussion and Decision
1 Introduction
In RAN2#107 meeting, following agreements were achieved on 2-step RACH. 
	Agreements:

1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   

2. successRAR cannot be split into more than one message (i.e.Contention resolution ID will also be included in successRAR).   

3. SuccessRAR and fallbackRAR can be multiplexed



	Agreements:

· HARQ feedback for msgB would be needed from RAN2 point of view


According the agreements, MsgB retransmission will be supported based on UE HARQ feedback. This contribution provides our view on it. 
2 Discussion

According to previous discussion, the initial MsgB transmission (i.e. not considering the retransmission) has the following attributes, which are similar as Msg2 transmission in 4-step RACH:
· MsgB transmission is group-casted and scheduled by MsgB-RNTI;
· MsgB transmission is only valid within the MsgB window, since the scheduled MsgB-RNTI is calculated based on the PRACH resource for the corresponding preamble transmission.
But Msg2 does not support retransmission in 4-step RACH, but MsgB retransmission will be supported, then the following issues we need to consider further. 
· Issue 1: Which RNTI is used for MsgB retransmission?
In 2-step RACH, MsgB transmission is used for the initial access case and for the fallback case. 
· In initial access case, UE has not been allocated C-RNTI, then only MsgB-RNTI can be used for retransmission; 

· In fallback case, NW cannot distinush which UE transmits the corresponding preamble, then only MsgB-RNTI can be used for retransmission. 

Therefore, MsgB retransmission is only possibly scheduled via MsgB-RNTI. 

Proposal 1: MsgB retransmission is scheduled via MsgB-RNTI.

· Issue 2: What is the linkage between MsgB window and MsgB-RNTI if the msgB RNTI is used for retransmission scheduling?
For MsgB transmission, since UE cannot identify the case that NW sends the MsgB but UE doesnot receive, the MsgB window for UE to receive MsgB should cover the validity period of not only the first MsgB transmission but also the MsgB retransmission. 
Proposal 2: MsgB window for UE to receive MsgB should cover the validity period of both MsgB new transmission and retransmission. 
According to the legacy 4-step Msg2 design, UE only receives Msg2 within Msg2 window, and the RA-RNTI which is used for Msg2 scheduling is unique within the Msg2 window. 

Observation 1: In 4-step RACH, RA-RNTI is unique within Msg2 window. 

If we follow the same principle and MsgB-RNTI is unique within the whole MsgB window, the codepoint space for MsgB-RNTI will be 3 times higher than today, if we assume the max MsgB transmission number is 4. 
In order to keep today’s codepoint space for MsgB-RNTI usage, we can consider the MsgB-RNTI is unique within initial MsgB transmission period, which is similar as that for one-short Msg2 transmission. 
Observation 2: If MsgB-RNTI is unique within initial MsgB transmission period, no more codepoints are required for MsgB-RNTI allocation.  
If the MsgB window value for UE monitoring MsgB is larger than the max value for MsgB-RNTI calculation, MsgB-RNTI ambiguity issue may be occurred if the same MsgB-RNTI is used schedule the new MsgB transmission for UE1 and also used to schedule the MsgB retransmission for UE2. 
To cope with this issue, we can consider to NW to indicate more information to distinguish the new transmission and retransmission. UE can use the one MsgB transmission period (e.g. RRC configured RAR window, the window1 in Figure-1) to identify what is the potential transmission number for the current MsgB transmission. And when NW indicates the current MsgB transmission number in the MsgB MAC PDU or the scheduled DCI, UE can understand whether it is its own MsgB PDU. Figure-1 provides an example of this solution. 
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Figure-1. Example of the MsgB transmission number indication 
Based on above analysis, it is unnecessary to increase the MsgB-RNTI codepoint if we can insert some information in MsgB MAC PDU or scheduling DCI for UE to further distinguish its own MsgB PDU on top of MsgB-RNTI, e.g. current transmission number. 
Proposal 2: MsgB-RNTI calculation doesnot need to consider the period for MsgB retransmission. 
Proposal 3: NW can indicate current MsgB transmission number in the MsgB PDU or the scheduled DCI, and UE can identify its own MsgB PDU based on it. 
· Issue 3: Whether is the MsgB MAC PDU same for initial transmission and retransmission?
Since the MsgB MAC PDU includes one than one RAR for different UEs, it is possible that for the same MsgB transmission some UEs receive it but other UEs do not. Since UE will provide feedback for the MsgB reception, NW can have two options for the MsgB retransmission based on the UE’s feedback:
· Option 1: retransmit the MsgB PDU with the same content;
· Option 2: retransmit the MsgB PDU which only includes the RARs that the corresponding UEs do not receive. 
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Figure-2. MAC PDU for retransmission 

Comparing the two options, option 2 has higher transmission resource efficiency than option 1 due to no need to retransmit the successful received RARs. But option 1 sticks the HARQ operation principle, i.e. same content for new transmission and retransmission. Considering for the MsgB transmission it is impossible to perform L1 soft-combining, change of the MAC PDU content in option 2 will not worse the transmission performance. In addition, in option2, NW can also reassemble the MsgB MAC PDU to include the RAR for new transmission and retransmission together, i.e. single MsgB MAC PDU to cover both new transmission and retransmission, and it can further improve the transmission efficiency. Therefore, option 2 is prefered. 
Proposal 4: The content for MsgB new transmission and retransmission can be different. 
Proposal 5: One MsgB MAC PDU can include the RAR for both new transmission and retransmission.  
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: MsgB retransmission is scheduled via MsgB-RNTI.
Proposal 2: MsgB window for UE to receive MsgB should cover the validity period of both MsgB new transmission and retransmission. 
Proposal 2: MsgB-RNTI calculation doesnot need to consider the period for MsgB retransmission. 
Proposal 3: NW can indicate current MsgB transmission number in the MsgB PDU or the scheduled DCI, and UE can identify its own MsgB PDU based on it. 
Proposal 4: The content for MsgB new transmission and retransmission can be different. 
Proposal 5: One MsgB MAC PDU can include the RAR for both new transmission and retransmission.  
