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1. Introduction 
In 3GPP RAN2#107 meeting, some agreements on 2-step RACH fallback procedure have been reached as follows:
Agreements:

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.  

2. Network can configure the number of times 'N', a UE can attempt to re-transmit msgA during the random access procedure.  

3. For MsgA with C-RNTI or CCCH SDU, upon receiving fallbackRAR corresponding to random access preamble transmitted by UE, UE may stop monitoring PDCCH addressed to msgB-RNTI.

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

Apart from conclusions on overall fallback procedure, there were discussions on overload control. BI based solution as in R2-1910095 [1] and RACH type selection factor based solution as in R2-1911501 [2] were discussed. Although the off-line summary (and online discussion) indicated that we will not work on this for now, we see the benefits to introduce additional enhancement on load balancing between two-step RACH and 4-step RACH. 
In this contribution, we elaborate our considerations on the necessities of introducing additional measure to support fallback to 4-step RACH and provide proposal as a way forward.
2. Discussion
Necessities to support fallback to 4-Step RACH with additional measure
According to RAN1#98 agreements, the preamble performance of 2-step RACH and 4-step RACH can be different, therefore RAN1 views that it can be beneficial to allow UE to switch to 4-step RACH. By taking RAN1’s recommendation into consideration, RAN2 made agreements on to fallback to 4-step RACH msg1 after transmitting the msgA “N” times. The configuration of N, together with RSRP threshold, are foreseen as measures to maintain load balance between 2-step RACH and 4-step RACH. Some companies suggested that above two schemes should be sufficient, whereas we list some reasons to introduce additional measure as follows.  
1. According to RAN1#98 meeting, for shared ROs with 4-step RACH and 2-step RACH configured with separate preambles, 2-step RACH preambles are allocated from the non-CBRA preambles associated with each SSB. This indicates the available 2-step RACH preambles will be considerably less than 4-step RACH. And such configuration may lead to the load imbalance between 2-step RACH and 4-step RACH severe than expected, in certain situations.
2. To configure a maximum allowed attempt on 2-step RACH is not enough to solve the collision problem and the effectiveness depends on the value of “N” as well as the contending UEs. When the network becomes congested with 2-step RACH attempts, the possible scenario would be every UE will exhaust maximum allowed attempts before fallback to 4-step RACH, which will impose unnecessary radio resource waste and interference upon the network. Furthermore, it will inevitably increase the access delay which is not in accordance with the original intention of 2-step RACH.
3. To configure a RSRP threshold is not enough to solve the problem. According to RAN2#107 agreements, if the UE is configured with 2-step RA, the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure. It is indeed beneficial to divert the UEs with low RSRP to 4-step RACH, but it doesn’t work on the situation that the overloading is caused by the number of high RSRP UEs is much more than the 2-step preamble resources. In addition, it should be noted that according to previous agreement, there is no need to reexecute RA selection criteria upon fallback failure and UE re-transmits using msgA. It means for those UEs who tried 2-step RACH before, although it fails fallback, it may still try 2-step RACH which would makes the overloading in 2-step RACH become more serious.    
Fallback to 4-step RACH with BI 
The BI already exist in 4-step RACH can be introduced to enhance the RACH performance to accelerate fallback to 4-step RACH when there is load imbalance between 2-step RACH and 4-step RACH. It is up to network to instruct UE (or UEs) to continue 2-step RACH with backoff or directly fallback to 4-step RACH.  
In R2-1911501 [2], a similar scheme RACH type selection has been proposed. A random number will be generated in addition to RSRP threshold to decide whether a 2-step RACH attempt will be selected or not. But we think this scheme will impose unnecessary restriction on the application of 2-step RACH. When 2-step RACH is not overloaded, all the high RSRP UEs should initiate 2-step RACH first in order to boost the RACH performance. And with BI, we can provide a fast enough fallback alternative when congestion is occurred.
Proposal 1: Fallback to 4-step RACH with BI should be supported.
3. Conclusion
We propose RAN2 to discuss and agree on following proposal:
Proposal 1: Fallback to 4-step RACH with BI should be supported.
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