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1	Introduction
Two step RACH has been agreed in RAN #83 with fall back procedure from 2-step RACH to 4-step RACH as one of the objectives [1]:
· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)
The following conclusion was captured in the TR38.889 [2]:
	Fall-back from 2-step RACH to 4-step RACH will be supported. The fallback after msgA transmission is feasible only if detection of the UE without the decoding of the payload is possible and thus relies on such support at the physical layer.


We discuss this aspect in this contribution. 
2	Discussion
2.1	Fall back when only preamble is detected
Typically, it would be impossible to configure one-to-one mapping between preambles and PUSCH resources for msgA considering the resource efficiency. Therefore, it seems a likely configuration option where the preambles of the UEs performing 2-step RACH do not collide but the PUSCH part does, i.e., many-to-one mapping. 
When the gNB detects multiple preambles were mapped to the same PUSCH resource, it might only be able to correctly decode one or also possibly none. If PUSCH of one UE is correctly decoded, the gNB could send contention resolution for that UE in the msgB and at the same time fall back indication to the other. Also possible not to provide fall back indication for the failed UE knowing the contention is already resolved after one UE is responded, e.g., by assuming the re-attempt with 2-step RACH from the failed UE could then succeed. If PUSCH of none of the UEs are decoded, the gNB could decide to send all or some of them to 4-step RACH.
Considering the monitoring window for msgB for 2-step RACH is only started after the PUSCH transmission unlike the RAR window for 4-step RACH which starts already after preamble transmission, and likely the gNB would only be able to decide to fall back after decoding the PUSCH part, it makes sense to include the fall back indication into the msgB so that the UE is only required to monitor msgB if it starts with 2-step RACH without being required to monitor RAR simultaneously. Even if the gNB can already detects collision based on the preamble detection, as the UE would not be able to perform PUSCH transmission and PDCCH monitoring at the same time, it would not make too much difference in terms of latency since PDCCH occasion would come only after the PUSCH. Besides, this also facilitates the configuration flexibility for the NW as the RAR window for 4-step RACH can be configured independently from the 2-step RACH.
Proposal 1: after msgA transmission, the UE only monitors msgB for both contention resolution and 4-step RACH fall back indication without simultaneously monitoring RAR for potential 4-step RACH fall back indication.
The fall back indication inside msgB could include the RAPID together with the legacy RAR payload so that the UE can continue with msg3 transmission without another preamble attempt since the preamble has already reached the NW. On top of the RAPID, whether RO indication would also be needed depends on the RNTI design for msgB. RO indication would be needed if there is possibility to map multiple ROs to one RNTI [our RNTI paper].  
Proposal 2: fall back indication is included in msgB with at least RAPID and RAR content (TAC, UL grant, TC-RNTI). FFS if RO is needed.
Proposal 3: upon reception of RAPID and RAR content in msgB, the UE continues with msg3 transmission according to the provided RAR.
2.2	Fall back when 2-step RACH is overloaded
Similar to 4-step RACH, it should possible to have overload control for 2-step RACH with BI indication in the msgB to indicate back off for the UEs performing 2-step RACH. If the random back off value the UE derives is too long, it could be beneficial to directly fall back to 4-step RACH, for instance, due to faster power ramping. For such case, it would start directly with 4-step preamble transmission. The value for fall back could either be configurable or fixed depending on the typical delay difference between 4-step and 2-step RACH. 
Proposal 4: the UE falls back to 4-step RACH if it needs to back off for too long when the 2-step RACH is overloaded. 
Proposal 5: in case of fall back due to back off, it starts with 4-step preamble transmission.
3	Conclusion
Fall back procedure from 2-step RACH to 4-step RACH is discussed in this contribution with the following proposals proposed:
Proposal 1: after msgA transmission, the UE only monitors msgB for both contention resolution and 4-step RACH fall back indication without simultaneously monitoring RAR for potential 4-step RACH fall back indication.
Proposal 2: fall back indication is included in msgB with at least RAPID and RAR content (TAC, UL grant, TC-RNTI). FFS if RO is needed.
Proposal 3: when RAPID is included in msgB without contention resolution response, the UE continues with msg3 transmission with the UL grant provided in the msgB.
Proposal 4: the UE falls back to 4-step RACH if it needs to back off for too long when the 2-step RACH is overloaded. 
Proposal 5: in case of fall back due to back off, it starts with 4-step preamble transmission.
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