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1 Introduction
RAN2 has made the following agreements regarding selection between 2 step CB RACH and 4 step CB RACH. 

RAN2 #105bis Agreements:

Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified.

RAN2 #106 Agreements:

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. 

In this contribution we discuss further details of selection between 2 step CB RACH and 4 step CB RACH. 
2 Discussion
2.1 RRC IDLE/INACTIVE
In RRC IDLE/INACTIVE, 4 step CBRA configuration is signalled via system information (as part of initial UL BWP configuration). In similar manner, 2 step CBRA configuration (RACH and PUSCH configuration) needs to be signaled via system information (as part of initial UL BWP configuration). The 2 step CBRA configuration is in addition to 4 step CBRA configuration so that UEs supporting as well as not supporting 2 step CBRA can perform random access. 

Proposal 1: 2 step CBRA configuration can be optionally signaled in system information (as part of initial UL BWP configuration) in addition to 4 step CBRA configuration.

It is straight forward that if 2 step CBRA configuration is signalled in system information and UE supports 2 step CBRA, it can perform 2 step CBRA. If 2 step CBRA configuration is not signaled or is not supported by UE, UE performs 4 step CBRA. One issue to be discussed further is whether additional network control is needed to restrict the usage of 2 step CBRA when 2 step CBRA configuration is signaled in system information. 

· Event based selection: In RRC IDLE/INACTIVE state CBRA procedure can be initiated in following scenarios: Connection Establishment, Connection Resume and Msg3 based SI request. For full network control, one can argue that network can indicate the scenario(s) in which UE is allowed or not allowed to perform 2 step CBRA. For example, network can indicate to apply 2 step CBRA for connection establishment/resume but not for Msg3 based SI request. In our view 2 step CBRA should be always allowed for connection establishment/resume as it can reduce connection setup/resume latency. Msg3 based SI request is not triggered often and used only when Msg1 based SI request is not configured. So there is no significant benefit to introduce signaling to control usage of 2 step CBRA for Msg3 based SI request.
· RSRP based selection: Similar to selection between NUL and SUL, RSRP threshold can be configured for selection between 2 step CBRA and 4 step CBRA. If cell quality determined based on SS-RSRP measurements is greater than a configured threshold, UE performs 2 step CBRA. Otherwise, UE performs 4 step CBRA. This ensures that only UEs having good channel conditions perform 2 step CBRA so that PUSCH transmission in MsgA can be successfully received by gNB. In the absence of RSRP based selection, the PUSCH transmissions by UEs in not good channel condition will unnecessarily create congestion and affect the PUSCH transmissions of other UEs in good channel condition. Note that PUSCH resources for MsgA are common resources for UEs performing 2 step RACH. 
· PUSCH Resource Size based selection: The amount of information bits that can be transmitted in PUSCH is limited. So it is possible that CCCH message (mainly RRC resume request message 1 which is larger than other RRC messages) which has triggered random access procedure may or may not fit in the MsgA PUSCH payload. In case the size of 'CCCH message plus MAC header' is larger than the MsgA PUSCH payload size, it is beneficial to perform 4 step CBRA instead of 2 step CBRA. 
Proposal 2: Event based selection between 2 step/4 step CBRA is not supported in RRC IDLE/INACTIVE.

Proposal 3: RSRP based selection between 2 step/4 step CBRA is supported in RRC IDLE/INACTIVE.
·    If cell quality determined based on SS-RSRP measurements is greater than a configured threshold, UE performs 2 step CBRA. Otherwise, UE performs 4 step CBRA.
Proposal 4: PUSCH resource size based selection between 2 step/4 step CBRA can be considered in RRC IDLE/INACTIVE.
·    If the size of 'CCCH message plus MAC header' is larger than the MsgA PUSCH payload size, UE select 4 step CBRA instead of 2 step CBRA.
2.2 RRC CONNECTED

In RRC CONNECTED, 4 step CBRA configuration is signalled via dedicated RRC signaling (as part of UL BWP configuration). 4 step CBRA configuration may or may not be configured in a configured UL BWP except initial UL BWP. 4 step CBRA configuration is always configured for initial UL BWP. 

In similar manner, 2 step CBRA configuration (RACH and PUSCH configuration) can be signaled via dedicated RRC signaling. 2 step CBRA configuration can be optionally signaled in configured UL BWP. It is not necessary to configure 4 step CBRA configuration in a configured UL BWP if 2 step CBRA configuration is configured in that configured UL BWP. If network wants UE supporting 2 step CBRA to use only 2 step CBRA it can configure only that in configured UL BWP. Note that network is aware of UE capability and accordingly it can decide to configure or not configure 2 step CBRA configuration.

Proposal 5: 2 step CBRA configuration is optionally signaled in configured UL BWP.

Proposal 6:  It is not necessary to signal 4 step CBRA configuration in configured UL BWP if 2 step CBRA configuration is configured in that UL BWP.

It is straight forward that if only 2 step CBRA configuration is signalled in active UL BWP, UE perform 2 step CBRA. If only 4 step CBRA configuration is signaled in active UL BWP, UE performs 4 step CBRA. One issue to be discussed further is whether additional network control is needed to restrict the usage of 2 step CBRA when both 2 step CBRA and 4 step CBRA configurations are signaled in active UL BWP.
· RSRP based selection: Similar to RRC IDLE/INACTIVE, RSRP based selection is also beneficial for RRC CONNECTED. If cell quality determined based on SS-RSRP measurements is greater than a configured threshold UE performs 2 step CBRA. Otherwise, UE performs 4 step CBRA. This ensures that only UEs having good channel conditions perform 2 step CBRA so that PUSCH transmission in MsgA can be successfully received by gNB.
· PUSCH Resource Size based selection: The essential information to be transmitted in MsgA in RRC CONNECTED is C-RNTI MAC CE and optionally BSR. In case of connection re-establishment CCCH message (i.e. re-establishment request) needs to be transmitted in MsgA. PUSCH resource size for MsgA is likely to accommodate these information. So PUSCH Resource Size based selection may not be needed in RRC CONNECTED.
· Event based selection: In RRC CONNECTED, for CBRA, UE uses the CBRA configuration of active UL BWP. Since latency reduction is useful for most of the events (e.g. handover, beam failure recovery, connection re-estabslishment), there is no significant benefit to introduce signaling to restrict usage of 2 step CBRA for certain events. If network does not want certain UEs to perform 2 step RACH it can simply not provide 2 step CBRA configuration for those UEs.
Proposal 7: RSRP based selection between 2 step/4 step CBRA is also supported in RRC CONNECTED.
Proposal 8:Event based selection between 2 step/4 step CBRA is not supported in RRC CONNECTED.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: 2 step CBRA configuration can be optionally signaled in system information (as part of initial UL BWP configuration) in addition to 4 step CBRA configuration.

Proposal 2: Event based selection between 2 step/4 step CBRA is not supported in RRC IDLE/INACTIVE.

Proposal 3: RSRP based selection between 2 step/4 step CBRA is supported in RRC IDLE/INACTIVE.
·    If cell quality determined based on SS-RSRP measurements is greater than a configured threshold, UE performs 2 step CBRA. Otherwise, UE performs 4 step CBRA.
Proposal 4: PUSCH Resource size based selection between 2 step/4 step CBRA can be considered in RRC IDLE/INACTIVE.
·    If the size of 'CCCH message plus MAC header' is larger than the MsgA PUSCH payload size, UE select 4 step CBRA instead of 2 step CBRA.
Proposal 5: 2 step CBRA configuration is optionally signaled in configured UL BWP.

Proposal 6: It is not necessary to signal 4 step CBRA configuration in configured UL BWP if 2 step CBRA configuration is configured in that UL BWP.

Proposal 7: RSRP based selection between 2 step/4 step CBRA is also supported in RRC CONNECTED.
Proposal 8:Event based selection between 2 step/4 step CBRA is not supported in RRC CONNECTED.
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