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Consideration on the load balance between 2-step RACH and 4-step RACH
According to the agreements made in RAN1, the relation of PRACH resources between 2-step and 4-step RACH can be found as follows:
---------------------------- Agreements made in RAN1 --------------------------------------
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
---------------------------- Agreements made in RAN1 --------------------------------------
Based on the agreements above, it can be observed that no matter which option is used, 2-step RACH and 4-step RACH will have separate preamble resource pool. Therefore, the 2-step RACH and 4-step RACH will have separate load situation.
Observation 1: 2-step RACH and 4-step RACH will have separate preamble resource pool, thus the 2-step RACH and 4-step RACH will have separate load status.
Since 2-step RACH and 4-step RACH will have separate load status, it is possible that the load status of RACH resource for one RACH type is quite high, but the load status of the RACH resource pool for the other RACH type is still normal. Also considering that once the RACH type is selected, the RACH type used in the RACH retransmission cannot be changed, which is supported by the majority companies in email discussion [1], we think some kind of load balance mechanism shall be considered in the RACH type selection.
Proposal 1: Load balance shall be considered in RACH type selection between 2-step RACH and 4-step RACH.
In NR control plane, the uac-BarringFactor is used in the load control in initial access, and the uac-BarringFactor represents the probability that access attempt would be allowed during access barring check. With the configured uac-BarringFactor, UE will draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1, and compare 'rand to the configured uac-BarringFactor. If 'rand' is lower than the value indicated by uac-BarringFactor included in "UAC barring parameter", the access attempt will be considered as allowed.
Based on the mechanism described above, for the similar purpose, we think an approach similar to the uac-BarringFactor can be reused in the RACH type selection as well. 
Observation 2: For the purpose of load balance, a mechanism similar to the uac-barringFactor can be reused in the RACH type selection as well.
For the purpose of load balance between 2-step RACH and 4-step RACH, some kind of RACH type selection factor can be introduced to indicate the probability that 2-step RACH would be allowed during the RACH type selection. With this factor, if the selection of 2-step RACH is allowed (which can be determined by other threshold, if configured), UE draw a random number 'rand' distributed in the range: 0 ≤ rand < 1, and if 'rand' is lower than the value indicated by the factor, the UE select 2-step RACH, otherwise the UE select 4-step RACH.
Proposal 2: A RACH type selection factor shall be introduced in SIB1. With this configured factor, if the selection of 2-step RACH is allowed (based on other criteria – such as radio quality etc), UE draws a random number 'rand' distributed in the range: 0 ≤ rand < 1, and if 'rand' is lower than the value indicated by the factor, the UE selects 2-step RACH, otherwise the UE selects 4-step RACH.  
Conclusions
Based on the discussion above, the following observations are shared: 
Observation 1: 2-step RACH and 4-step RACH will have separate preamble resource pool, thus the 2-step RACH and 4-step RACH will have separate load status.
Proposal 1: Load balance shall be considered in RACH type selection between 2-step RACH and 4-step RACH.
Observation 2: For the purpose of load balance, the uac-BarringFactora mechanism similar mechanism to the uac-barringFactor can be reused in the RACH type selection as well.
Proposal 2: A RACH type selection factor shall be introduced in SIB1. With this configured factor, if the selection of 2-step RACH is allowed (based on other criteria – such as radio quality etc), UE draws a random number 'rand' distributed in the range: 0 ≤ rand < 1, and if 'rand' is lower than the value indicated by the factor, the UE selects 2-step RACH, otherwise the UE selects 4-step RACH.  
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