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1 Introduction
In RAN2 #106 fallback operation was discussed and following agreements [1] were made.

· From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH. 

· FFS whether the UE can fallback to 4-step RACH after certain time. Ask RAN1 whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same.
In this contribution we discuss whether UE can fallback to 4-step RACH after certain time and some aspects related to detailed operation of fallback.
2 Discussion 

Fallback Operation as agreed in RAN2 #106: 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. 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 this case gNB can transmit fallbackRAR (RAPID, UL grant, TC-RNTI, and TA command). Upon receiving fallbackRAR, UE shall proceed to msg3 step of 4 step RACH procedure as shown in Figure 1. MsgA is retransmitted as msg3. 
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Figure 1
Fallback upon consistent MsgA failures: In case gNB is not able to receive both random access preamble in msgA and msgA payload, gNB does not transmit network response including fallbackRAR or successRAR. As a result, UE will retransmit MsgA after the expiry of RAR window. 
· In case UE is not in a good channel condition, PUSCH transmission during MsgA retransmission will keep failing. These PUSCH transmissions by UEs in not good channel condition will unnecessarily create congestion and affect the PUSCH transmissions of other UEs in good channel condition. Note that PUSCH resources for MsgA are common resources for UEs performing 2 step RACH. 
· In case channel condition is good enough for only preamble transmission to be successfully received, there is no advantage of transmitting PUSCH payload if performance of preamble transmission in MsgA and Msg1 is same . UE will receive fallback information after transmitting MsgA and transmit Msg3. If UE has transmitted Msg1, UE will receive RAR after transmitting Msg1 and transmit Msg3. 
Based on the above discussion even if performance of preamble transmission in MsgA and Msg1 is same, it is not beneficial to keep retransmitting MsgA (i.e. both preamble and PUSCH payload) if PUSCH transmission keeps failing. So we propose that 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. Network can control the number of times 'N', a UE can transmit msgA during the random access procedure.
Proposal 1: 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. Network can control the number of times 'N', a UE can transmit msgA during the random access procedure.

Fallback based on network command: In addition to above, it should be possible for network to direct UE(s) towards 4 step RACH in case of congestion on 2 step RACH resources. gNB can signal a pre-defined backoff index or a separate indication in MsgB to direct the UE(s) performing 2 step RACH to fallback to 4 step RACH procedure i.e. UE only (re-) transmits the PRACH preamble for the remaining RACH procedure. Note that fallbackRAR can only direct UE(s) for which random access preamble is received by gNB. 
·  Upon receiving MsgB, if the random access procedure is not successfully completed and received MsgB includes pre-defined backoff index or indication to fallback to 4 step RACH procedure, UE falls back to 4 step RACH procedure i.e. UE only (re-) transmits the PRACH preamble for the remaining RACH procedure.
Proposal 2:  gNB can command the UE(s) performing 2 step RACH to fallback to 4 step RACH procedure i.e. UE only (re-) transmits the PRACH preamble for the remaining RACH procedure. Command can be a pre-defined backoff index or a separate indication in MsgB.
Remaining details of fallback operation agreed in RAN2 #106: For MsgA with C-RNTI, RAN2 has agreed that
· For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
· If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
According to the above agreements, UE stops monitoring PDCCH addressed to C-RNTI upon receiving fallback RAR. In our view once the fallbackRAR corresponding to random access preamble transmitted by UE is received, UE should also stop monitoring PDCCH addressed to msgB-RNTI (e.g. RA-RNTI or new RNTI).
Proposal 3: For MsgA with C-RNTI or CCCH SDU, upon receiving fallbackRAR corresponding to random access preamble transmitted by UE, UE stops monitoring PDCCH addressed to msgB-RNTI.
RAN2 has also agreed that for MsgA with C-RNTI, if neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB. The corresponding operation for MsgA with CCCH SDU is also needed.

Proposal 4: For MsgA with CCCH SDU, if neither fallbackRAR or successRAR is received within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals for 2 step RACH:
Proposal 1: 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. Network can control the number of times 'N', a UE can transmit msgA during the random access procedure.

Proposal 2:  gNB can command the UE(s) performing 2 step RACH to fallback to 4 step RACH procedure i.e. UE only (re-) transmits the PRACH preamble for the remaining RACH procedure. Command can be a pre-defined backoff index or a separate indication in MsgB.

Proposal 3: For MsgA with C-RNTI or CCCH SDU, upon receiving fallbackRAR corresponding to random access preamble transmitted by UE, UE stops monitoring PDCCH addressed to msgB-RNTI.
Proposal 4: For MsgA with CCCH SDU, if neither fallbackRAR or successRAR is received within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
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