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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 this paper, we discuss the details on how the signalling in SIB would look like. 
[bookmark: _Ref178064866]Discussion
RACH type selection
It has been agreed that an indication in SIB will be used to indicate all UEs to perform either 2-step RACH or 4-step RACH procedure. We think the indication related to the selection of 2-step RACH or 4-step RACH should be broadcast in SIB1 but not in other SIBs, as the selection of RACH resource should reflect the congestion of respective RACH resource quickly. Moreover, this indication is targeting to the 2-step RACH capable UE only as the 2-step RACH capable UE is also capable of performing 4-step RACH procedure. For the UE that is not capable of performing 2-step RACH, it will ignore this indication in SIB1. The detailed configuration on 2-step RACH procedure like where is PRACH resource, the power control and so on would be additionally required but it can be sent in another SIB other than SIB1 as it would be rather constant information. This helps to reduce SIB1 payload size. 
Proposal 1: The RACH type selection indication is broadcast in SIB1, and the UE not capable of performing 2-step RACH will ignore this indication in SIB1. The detailed 2-step RACH configuration can be placed in another SIB other than SIB1.
If the RACH type selection indication in SIB1 is a Boolean indication, all 2-step RACH capable UEs will perform 2-step RACH if the indication indicates 2-step RACH. If this is the case, there might be too many 2-step RACH attempts that can be accommodated by the available 2-step RACH resources (PRACH + PUSCH), and hence the 2-step RACH performance may become very poor due to severe collisions. On the other hand, if the indication indicates 4-step RACH, there will be no UE using the 2-step RACH, which will make the 2-step RACH resources totally wasted. That is, indicating all UEs to perform 2-step RACH or 4-step RACH via a Boolean indication in SIB1 provides no loading control function.
Observation 1: Indicating all UEs to perform 2-step RACH or 4-step RACH via a Boolean indication in SIB1 provides no loading control function.
[bookmark: _GoBack]Although the loading control can be achieved by indicating 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 indicate 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.
Another possibility is the overall control is done by the RACH type selection indication in SIB1, but the individual control is done by the UE itself based on the radio quality (e.g., the UE whose RSRP is above a threshold value performs 2-step RACH; otherwise performs 4-step RACH). However, as the radio quality is something the network cannot control, the actual number of UEs performing 2-step/4-step RACH are also uncontrollable. 
Observation 3: 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.
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) itself needs to indicate how much the network wants UEs to perform 2-step RACH, and how much the network wants UEs to perform 4-step RACH. If not relying on RSRP/RSRQ, such network’s preference can be realized by setting up a threshold value as the RACH type selection indication. UE 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 RACH type selection indication. If relying on RSRP/RSRQ, instead of or in addition to a drawn random value, the RSRP/RSRQ value is used to compare with the RACH type selection indication.
Proposal 2: The RACH type selection indication broadcast in SIB1 is a probability threshold reflecting the likelihood that a 2-step RACH capable UE will perform the 2-step RACH and/or a RSRP/RSRQ threshold reflecting the likelihood that a 2-step RACH capable UE will perform the 2-step RACH.
If the threshold is based on RSRP/RSRQ, the assumed operation would be the UE close to the gNB uses 2-step RACH and the UE far from the gNB uses 4-step RACH. If the threshold is based on a random value, the channel condition is not taking into account. On the other hand, the UE has 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 RACH type selection indication (probability 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 3: There can be more than one RACH type selection indications in SIB1, and each indication 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 4: 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. 
Proposal 1: The RACH type selection indication is broadcast in SIB1, and the UE not capable of performing 2-step RACH will ignore this indication in SIB1. The detailed 2-step RACH configuration can be placed in another SIB other than SIB1.
Observation 1: Indicating all UEs to perform 2-step RACH or 4-step RACH via a Boolean indication in SIB1 provides no load-balance control function.
Observation 2: Dedicated configuration for the RACH type selection is only applicable to the RRC_CONNECTED UE.
Observation 3: 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.
Proposal 2: The RACH type selection indication broadcast in SIB1 is a probability threshold reflecting the likelihood that a 2-step RACH capable UE will perform the 2-step RACH and/or a RSRP/RSRQ threshold reflecting the likelihood that a 2-step RACH capable UE will perform the 2-step RACH.
Proposal 3: There can be more than one RACH type selection indications in SIB1, and each indication is associated with an Access Category.
Proposal 4: 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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