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1	Introduction
Two step RACH has been agreed in RAN #83 with specifying msgB content as one of the objectives [1]:
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
We discuss this aspect in this contribution. 
2	Discussion
Msg2/RAR for 4-step RACH currently includes the following: 6 bits RAPID in the header and 12 bits TAC, 27bits UL grant and 16 bits Temporary C-RNTI in the payload; further the RAR MAC PDU may start with the Back off Indicator (BI) subheader in case of back off. Msg4 includes 48 bits contention resolution MAC CE for IDLE/INACTIVE mode UEs or contention resolution is done by PDCCH addressed to C-RNTI for CONNECTED mode UEs. 
Single RAR MAC PDU could include responses to multiple UEs sending preamble on the same RO whereas msg4 is dedicated to a specific UE. HARQ feedback/ACK for msg4 is sent by the UE that succeeded the contention resolution but not by the UEs that failed the contention resolution. 
MsgB being a combination of msg2 and msg4, it should be possible to multiplex responses to multiple UEs within single msgB similarly to RAR  since it is likely to have multiple UEs doing 2-step RACH simultaneously. And similarly to msg4, the UEs successfully receiving contention resolution response in msgB should send HARQ ACK feedback but not the ones that failed the contention resolution. How the HARQ feedback is designed for msgB is more for RAN1 to discuss [our RAN1 paper].
	1>	if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or
1>	if the HARQ process is equal to the broadcast process; or
1>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired:
2>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.



Proposal 1: similar to RAR, msgB could include responses to multiple UEs. 
Proposal 2: similar to msg4, the UEs successfully receiving contention resolution response in the msgB should send HARQ ACK and the ones that failed do not send HARQ NACK. 
Proposal 3: how to design the HARQ feedback is up to RAN1. An LS could be sent to RAN1. 
Regarding to msgB content:
· TAC is needed as the WID states 2-step RACH shall be able operate regardless of whether the UE has valid TA or not; 
· BI is needed for the overload control;
· For the case of gNB successfully decoding the full msgA with UE ID known:
· Contention resolution ID could be directly included into msgB which would then make indication of RAPID unnecessary;
· The Temporary C-RNTI could be directly defined as to allocated C-RNTI without a second step of promotion; 
· UL grant would not be needed since the msg3 is already sent on msgA. If further UL transmission is needed, it could be dedicatedly scheduled using the assigned C-RNTI after the contention resolution to reduce the msgB size since it is for multiple UEs. 
· For the case of only preamble detected but not the payload part [3 RAN2 fall back paper]
· Fall back can be indicated in msgB with at least RAPID and RAR payload (TAC, UL grant, Temporary C-RNTI) included. FFS if RO is needed depending on the RNTI design. 
Proposal 4: for successful contention resolution in case of IDLE and INACTIVE mode UEs, msgB includes 12 bits TAC, 48 bits contention resolution ID and 16 bits allocated C-RNTI.
Proposal 5: for fallback UEs, msgB includes at least 6 bits RAPID and 56 bits RAR payload. 
For connected mode UEs with already C-RNTI allocated, in principle contention resolution could be responded in msgB as well with C-RNTI MAC CE echoed and TAC included. But that is rather unnecessary since it could be dedicatedly scheduled via PDCCH addressed to C-RNTI similar to msg4 or response for BFR case, which could reduce the msgB size for multiple UEs. 
Proposal 6: for connected mode UE, contention resolution is done by PDCCH addressed to C-RNTI as normal dedicated scheduling similarly to msg4.
Based on above, there are 4 different types of payload in msgB: BI, response for contention resolution, response for fall back and padding, which could be indicated with 2 bits Type field in a msgB subheader, as shown in Table 1. 
Proposal 7: 2 bits Type field for a msgB subheader is introduced indicating BI, response for contention resolution, response for fall back or padding. 
Table 1: msgB content
	Type field
	Content

	00
	Backoff: 4 bits BI

	01
	Contention resolution for a success UE without C-RNTI: 12 bits TA + 48 bits Contention resolution ID (CCCH) + 16 bits allocated C-RNTI

	10
	Response for a UE to fallback to 4-step RACH: 6 bits RAPID + RO (if not unique via RNTI) + RAR payload (TA+UL grant for msg3+T-CRNTI)

	11
	Padding



3	Conclusion
MsgB design for 2 step RACH is discussed in this contribution with the following proposals proposed: 
Proposal 1: similar to RAR, msgB could include responses to multiple UEs. 
Proposal 2: similar to msg4, the UEs successfully receiving contention resolution response in the msgB should send HARQ ACK and the ones that failed do not send HARQ NACK. 
Proposal 3: how to design the HARQ feedback is up to RAN1. An LS could be sent to RAN1. 
Proposal 4: for successful contention resolution in case of IDLE and INACTIVE mode UEs, msgB includes 12 bits TAC, 48 bits contention resolution ID and 16 bits allocated C-RNTI.
Proposal 5: for fallback UEs, msgB includes at least 6 bits RAPID and 7 bytes RAR payload.
Proposal 6: for connected mode UE, contention resolution is done by PDCCH addressed to C-RNTI as normal dedicated scheduling similarly to msg4.
Proposal 7: 2 bits Type field for a msgB subheader is introduced indicates BI, response for contention resolution, response for fall back or padding. 
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