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Regarding to the RACH type selection (2-step RACH vs. 4-step RACH) procedure, the following agreements were agreed in RAN2#106 [1].
	Agreements: 
1. From RAN2 perspective, 2-step RACH selections can be based on indicating to all UEs via SIB, or dedicated configuration in RRC_CONNECTED/INACTIVE/IDLE states.  FFS if radio quality is used for 2-step RACH selection. 
2. From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH  
3. 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 RAN2#107 meeting, the offline email discussion regarding to the overload control for the RACH type selection reveals that there are more companies supporting the overload control mechanism than the companies opposing it [2]. Although RAN2 couldn’t reach the conclusion due to no overwhelming support [3], the loading control is still an important issue remaining in the WI. In this paper, we explain the importance of a loading control mechanism in 2-step RACH procedure and propose several remedies to enable the loading control for the RACH type selection.
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RACH type selection indication
It has been agreed that an indication in SIB will be used to indicate the UE to perform either 2-step RACH or 4-step RACH procedure, and the indication can be an RSRP/RSRQ threshold used by the UE to compare with the cell quality of the camped cell. That is, if the cell quality is above the RSRP/RSRQ threshold, the UE will perform 2-step RACH; otherwise the UE will perform 4-step RACH. One issue of relying on the radio quality to determine whether to perform 2-step RACH or 4-step RACH is that the radio quality is something the network cannot control, and hence the actual number of UEs performing 2-step/4-step RACH are also uncontrollable. 
Observation 1: Relying on UE’s decision for the RACH type selection based on radio quality can distribute the loading between the 2-step RACH and the 4-step RACH in some degree, but cannot control the loading purely based on network’s preference.
Although the loading control can be achieved by instructing individual UE to perform 2-step RACH or 4-step RACH using the dedicated RRC message, this type of control is only suitable for the RRC_CONNECTED UE. For the RRC_IDLE/INACTIVE UE, only through the paging message the network can ask particular UE(s) to perform 2step RACH or 4-step RACH. For the RRC_IDLE/INACTIVE UE who initiates the RACH due to MO traffic, it is not possible for the network to control the UE to perform 2-step RACH or 4-step RACH individually.
Observation 2: Dedicated configuration for the RACH type selection is only applicable to the RRC_CONNECTED UE.
To allow the network to control the loading between 2-step RACH and 4-step RACH using SIB1, the RACH type selection indication (in SIB1) should further indicate how much the network wants UEs to perform 2-step RACH, and how much the network wants UEs to perform 4-step RACH. In addition to the RSRP/RSRQ threshold, such network’s preference can be realized by setting up a loading control threshold. The UE whose radio quality is above the RSRP/RSRQ threshold then draws a random value and decides whether to perform 2-step RACH or 4-step RACH based on the comparison between the drawn random value and the loading control threshold. 
Proposal 1: In addition to the RSRP/RSRQ threshold, the RACH type selection indication further contains a loading control threshold reflecting the likelihood that a 2-step RACH capable UE will perform the 2-step RACH when its radio quality is above the RSRP/RSRQ threshold.
On the other hand, to allow the UE having urgent access attempt or latency-sensitive traffic to use 2-step RACH more frequently would be more useful. To do so, similar to UAC, the loading control threshold can be also associated with the Access Category of the access attempt. In this way, the network is able to allow the urgent access attempt to have higher chance to perform the 2-step RACH, compared to the access attempt that is not urgent.
Proposal 2: There can be more than one loading control thresholds in SIB1, and each threshold is associated with an Access Category.
Furthermore, the RACH type selection indication can be delivered to the UE (who failed the preamble transmission) together with the back-off indicator in msgB, which implicitly instructs the UE to perform the RACH type selection again at the next preamble transmission attempt. Whenever the UE receives the RACH type selection indication in msgB, it will overwrite the same parameter broadcasted in SIB1. In this way, the network is able to alleviate the 2-step RACH congestion in a shorter time, compared to changing the value of the RACH type selection indication in SIB1.
Proposal 3: The RACH type selection indication can be delivered to UE(s) in msgB, which implicitly instructs the UE(s) who failed the preamble transmission to perform the RACH type selection again at the next preamble transmission attempt.
Conclusion
In this paper, we discuss the RACH type selection indication signalled in the system information, and have the following observations and proposals. 
Observation 1: Relying on UE’s decision for the RACH type selection based on cell quality can distribute the loading between the 2-step RACH and the 4-step RACH in some degree, but cannot control the loading purely based on network’s preference.
Observation 2: Dedicated configuration for the RACH type selection is only applicable to the RRC_CONNECTED UE.
Proposal 1: In addition to the RSRP/RSRQ threshold, the RACH type selection indication further contains a loading control threshold reflecting the likelihood that a 2-step RACH capable UE will perform the 2-step RACH when its radio quality is above the RSRP/RSRQ threshold.
Proposal 2: There can be more than one loading control thresholds in SIB1, and each threshold is associated with an Access Category.
Proposal 3: The RACH type selection indication can be delivered to UE(s) in msgB, which implicitly instructs the UE(s) who failed the preamble transmission to perform the RACH type selection again at the next preamble transmission attempt.
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