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Introduction
In the last RAN2 #106 meeting, the following agreements have been 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.  
· Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
There is an open issue on FFS whether the UE can fallback to 4-step RACH after a number of RACH attempts, and the LS is sent to ask RAN1 whether the preamble transmission performance of 2-step and 4-step RACH is the same or not. 
This paper would like to discuss and provide our view on this issue that whether the UE can fallback to 4-step RACH after certain time.
Discussion
In 2-step RACH, UE would transmit preamble and payload contained in msgA to network on PRACH and PUSCH, respectively. It is possible that UE may transmit a large data as msgA payload in an unpredictable radio link condition, and the physical resource for this UE may have collision with other UEs. Meanwhile, there may be large number of UEs selecting random access through 2-step RACH. 
In this scenario, both the preamble and payload of msgA may fail to be decoded by network and UE cannot receive any response until the expiration of RAR window. Hence, this 2-step RACH attempt is considered unsuccessful. Like existing 4-step RACH, if there is no response received from network within the RAR window, UE can simply perform msgA retransmission for a reattempt from 2-step RACH.
Observation 1: UE can perform msgA retransmission in 2-step RACH when UE consider msgA transmission unsuccessful.
When msgA is retransmitted, UE can retransmit the msgA preamble with reselected preamble and also retransmit the payload of msgA. The question is that whether there can be a chance for UE to attempt 4-step RACH instead of 2-step RACH after number of times (re)attempt on 2-step RACH.
In the last RAN2 meeting, the discussion happened on the preamble performance of 2-step and 4-step RACH could determine whether UE can switch to 4-step RACH from 2-step RACH after several 2-step RACH attempts. A RAN2 LS was also agreed to ask RAN1 for evaluating the preamble performance of 2-step RACH and 4-step RACH.
In our view, for single UE case, different configurations or condition may affect the preamble performance of 2-step RACH user and 4-step RACH user. The condition includes the system loading, time/frequency resource allocation and preamble detection algorithms. Only if those conditions for 2-step RACH user and 4-step RACH user are exactly the same, the preamble performance is probably comparable. 
However, in the practical network the condition cannot always be the same. For example, network may configure more 2-step RACH users than 4-step RACH users in a serving cell in some time. Therefore, even the preamble performance of a single 2-step and 4-step RACH user is comparable, it cannot determine whether 2-step RACH UE can switch to 4-step RACH after number of (re)attempts on 2-step RACH. It is possible that there are less 4-step RACH users than 2-step users configured by network in one cell, and UE may move in or move out the cell dynamically. The system loading and RACH user numbers are not consistent all the time in the practical network.
Observation 2: The preamble performance of 2-step and 4-step RACH depends on several conditions such as system loading, time/frequency resource allocation and preamble detection algorithms.
On the other hand, under the same configuration and condition, the failure ratio of msgA payload for 2-step RACH may be higher than the msg3 transmission in 4-step RACH. This is because those 4-step RACH users, who can proceed msg 3, have already gotten the random access response after sending preamble. They may suffer lower interference than that if they are doing msgA of 2-step RACH due to smaller number of interferers. Hence, it is helpful for the case of continuous failure for the msgA payload in 2-step RACH, and it has benefit if UE can have chance to switch to 4-step RACH.
Observation 3: The failure of msgA payload in 2-step RACH may be higher than msg3 transmission in 4-step RACH.
Taking all the observations into account, we think whether UE should switch to 4-step RACH after number of attempts on 2-step RACH does not only rely on the preamble performance comparison between 2-step RACH and 4-step RACH. The preamble performance comparison is only for single user case. In our view, it has benefit if UE can have chance to switch to 4-step RACH.
If UE can switch to 4-step RACH after number of times of attempts, the network can configure a timer and/or maximum number of (re)attempts to control when UE gives up 2-step RACH attempt after a timer or number of (re)attempts and then preform to switch to 4-step RACH. 
If a timer is configured by network and number of 2-step RACH attempt has reached the maximum number, UE should stop 2-step RACH and switch to regular 4-step RACH instead. On the other hand, if the timer is still running, UE can make another attempt of 2-step RACH. If the timer has expired, UE should stop 2-step RACH and perform regular 4-step RACH.
If network does not configure a timer and the number of 2-step RACH attempt has reached the maximum number, UE should terminate the random access procedure and notify the upper layer. Otherwise, UE should make another attempt by repeating above steps. The new attempt is either a 2-step RACH or a new 4-step RACH according to different conditions.
Proposal 1: UE should switch to 4-step RACH from 2-step RACH based on either a timer and/or a configured maximum number of attempts configured by network.

Conclusion
We make the following observations related to 2-step RACH fall back to 4-step RACH.
[bookmark: _Hlk7733625]Observation 1: UE can perform msgA retransmission in 2-step RACH when UE consider msgA transmission unsuccessful.
Observation 2: The preamble performance of 2-step and 4-step RACH depends on several conditions such as system loading, time/frequency resource allocation and preamble detection algorithms.
Observation 3: The failure of msgA payload in 2-step RACH may be higher than msg3 transmission in 4-step RACH.
We’d recommend RAN2 to discuss and adopt the following proposals:
[bookmark: _Hlk7733617]Proposal 1: UE should switch to 4-step RACH from 2-step RACH based on either a timer and/or a configured maximum number of attempts configured by network.
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