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1 Introduction
In this contribution we discuss aspects related to fallback from 2 step to 4 step RACH.
2 Discussion 

In 2 step RACH, the channel structure of msgA includes PRACH Preamble and PUSCH carrying payload. The PRACH Preamble and PUSCH in a msgA are TDMed [1] as shown in Figure 1.
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Figure 1
Since the preamble and payload are transmitted over different channel it is possible that gNB may only receive random access preamble in msgA but fails to receive PUSCH payload in msgA. In case gNB is able to receive random access preamble in msgA but fails to receive msgA payload, gNB does not transmit msgB as msgA is not successfully received. As a result, UE will retransmit msgA after the expiry of RAR window. PUSCH payload may fail even during the retransmission. PUSCH payload from multiple msgA (re-)transmissions cannot be combined as there is no linkage between them. In order to enhance this procedure following approach can be considered:
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In case gNB is able to receive random access preamble in msgA but fails to receive msgA payload then instead of not transmitting msgB it can transmit msgB including fallback information i.e. RAPID, TC-RNTI, UL grant and TA command. It is to be noted that fall back information is different than the information transmitted by gNB in case of successful msgA reception. In case of successful msgA reception gNB transmits PDCCH addressed to RA-RNTI and msgB in scheduled TB includes C-RNTI, UL grant, TA command and UE contention resolution identity or gNB transmits PDCCH addressed to C-RNTI [2]. 
Upon receiving fallback information in msgB, UE can transmit Msg3 using the UL grant received in msgB. Instead of generating new msg3 MAC PDU, msgA MAC PDU can be transmitted as Msg3. After transmitting Msg3, UE performs contention resolution as in 4 step RACH procedure. If contention resolution fails, UE retransmits msgA. 
Network can control the number of times 'N', a UE can transmit msgA during the random access procedure. If the random access procedure is not successfully completed even after transmitting the msgA 'N' times, UE fallbacks to 4 step RACH procedure i.e. UE only transmits the PRACH preamble.
Proposal 1: RAN2 should consider supporting fallback from 2 step to 4 step during the 2 step RACH procedure.

Proposal 2: If fallback is supported:

a) msgB includes RAPID, UL Grant, TA Command and TC-RNTI to indicate fallback.

b) Upon receiving msgB including RAPID, UL Grant, TA Command and TC-RNTI in msgB UE transmits Msg3 in UL grant received in msgB.
c) MsgA payload is transmitted as msg3 during fallback.
d) During fallback UE performs contention resolution as in 4 step RACH procedure
e) If contention resolution fails, UE retransmits msgA.
Proposal 3:RAN2 should discuss whether UE should fallback to 4 step RACH procedure if random access procedure is not successfully completed after transmitting msgA configurable number of times.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals for 2 step RACH:
Proposal 1: RAN2 should consider supporting fallback from 2 step to 4 step during the 2 step RACH procedure.

Proposal 2: If fallback is supported:

a) msgB includes RAPID, UL Grant, TA Command and TC-RNTI to indicate fallback.

b) Upon receiving msgB including RAPID, UL Grant, TA Command and TC-RNTI in msgB UE transmits Msg3 in UL grant received in msgB.
c) MsgA payload is transmitted as msg3 during fallback.
d) During fallback UE performs contention resolution as in 4 step RACH procedure
e) If contention resolution fails, UE retransmits msgA.
Proposal 3:RAN2 should discuss whether UE should fallback to 4 step RACH procedure if random access procedure is not successfully completed after transmitting msgA configurable number of times.
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