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1 Introduction

In last RAN2 #105bis meeting, the following agreement has been made.

· Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified.
In this paper, we would like to discuss the specified criteria for UE to select 2-step RACH or 4-step RACH.
2 Discussion

In 2-step RACH, msgA can transmit equivalent information of msg1 and msg3 of 4-step RACH, and the msgA payload may carry the RRC message, possibly other MAC CE and UL user data. The inclusion of payload in msgA could reduce link budget and hence reduce cell coverage. Due to possible larger payload size of msgA, 2-step RACH may require more link budget than 4-step RACH. A good radio link quality can ensure msgA to have high possibility to be successful transmitted. It should be noted that the situation should be different for the data channel and the preamble transmission, since the data channel usually requires the channel coding and modulation which needs more power than PRACH. 
In our view, radio link quality should be one input of the criteria for RACH type selection. The good radio link quality can help UE on reliable decoding of the msgA payload. But the specific radio link quality should be determined by RAN1 for detailed parameters. Network can notify UE whether it supports 2-step RACH via system information and can also signal the radio link quality parameters via system information for RRC Idle or RRC Inactive UE, or by dedicated RRC signaling for RRC Connected UE.
Proposal 1: Radio link quality can be selected as one input of the criteria for selecting 2-step RACH or 4-step RACH. The detailed parameter should be decided by RAN1.
It can be up to network implementation what is the ratio for 2-step RACH users and 4-step RACH users in the case of all UEs having the good radio link quality. Network can configure the UE to use which RACH type to achieve the load balance on resource allocation. 

Network can configure UE through system information or dedicate RRC signaling to allow UE to perform 2-step RACH or 4-step RACH. In addition to the radio link quality, network can also base on different RACH triggering to configure UE for RACH type selection. For example, network can configure UE whether to use 2-step or 4-step RACH in PDCCH order during reconfiguration with sync. It is network flexibility to select how many users can perform 2-step RACH if the users have such capability.
Proposal 2: Network is allowed to configure UE to perform 2-step RACH or 4-step RACH based on different RACH triggering.
The RACH type selection should be performed at the initialization of one RACH procedure. During one RACH procedure, if UE doesn’t receive any random access response, UE can retransmit msgA with a reselection of preamble and original payload transmitted in PUSCH in the new attempt of 2-step RACH. The radio quality is not expected to have large change during each (re)attempt of 2-step RACH. Therefore, UE is not needed to perform RACH type re-selection for every re-attempt.
If UE does RACH type re-selection for every re-attempt, the issue may happen for the payload of msgA since the UL grant size would be different from previous msgA payload, which is not efficient. Re-selection on each re-attempt may also cause ping-pang effect by switching between 2-step RACH and 4-step RACH and increase the latency and waste the resource.
Proposal 3: The RACH type can be selected at the beginning of RACH procedure.

Proposal 4: If the first attempt of 2-step RACH is failed, then reattempt of 2-step RACH should be allowed. 
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 switches to 4-step RACH.

If a timer is configured by network and the number of 2-step RACH (re)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 still make re-attempt of 2-step RACH. If the timer has expired, UE should stop 2-step RACH and perform regular 4-step RACH.
Proposal 5: UE should give up the 2-step RACH during a RACH procedure and switch to 4-step RACH based on either a timer and/or a configured maximum number of attempts configured by network.
3 Conclusion
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: Radio link quality can be selected as one input of the criteria for selecting 2-step RACH or 4-step RACH. The detailed parameter should be decided by RAN1.

Proposal 2: Network is allowed to configure UE to perform 2-step RACH or 4-step RACH based on different RACH triggering.
Proposal 3: The RACH type can be selected at the beginning of RACH procedure.

Proposal 4: If the first attempt of 2-step RACH is failed, then reattempt of 2-step RACH should be allowed. 

Proposal 5: UE should give up the 2-step RACH during a RACH procedure and switch to 4-step RACH based on either a timer and/or a configured maximum number of attempts configured by network.
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