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Introduction
In RAN#87-e WID is updated to add RRM requirements for 2-step RACH. In this contribution we discuss RRM requirements for 2-Step RACH and also provide a draft CR in [6].
Discussion
In RAN4#94-e a WF [1] on 2-step RACH RRM requirements are agreed. In the WF, impact of introducing RRM requirements for 2-step RACH to following sections of TS 38.133 are FFS.  
· NR handover
· RRC re-establishment
· RRC connection release with redirection
· Random access
Impact to NR handover, RRC re-establishment and RRC connection release with re-direction:
In the above procedures, handover delay, RRC re-establishment delay and RRC connection release with redirection delay depends on interruption uncertainty in acquiring the first available PRACH occasion (RO) in the target NR cell. 
For 4-step RACH, uncertainty of acquiring first available RO  can be up to the summation of SSB to PRACH occasion association period and 10ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [4].
When both 2-step and 4-step RACH are configured, gNB may configure common/sharing RO resources for 2-step RACH procedure and 4-step RACH or it may configure separate RO for 2-step RACH. 
When gNB configures 2-step RACH with sharing of ROs with 4-step RACH, sharing factor for RO depends on the configuration of parameter msgA-ssb-sharedRO-MaskIndex. Which is defined as “the subset of 4-step RA type random access ROs shared with 2-step RA type ROs for each SSB. If 2-step RA type ROs are shared with 4-step RA type ROs and msgA-SSB-SharedRO-MaskIndex is not configured, then all 4-step RA type ROs are available for 2-step RA type”
Though RA occasions are shared between 4-step RACH and 2-step RACH, from the following RAN1 agreement from RAN1#96, we can observe that beam association rule between SSB and RO of 4-step RACH is to be used for 2-step RACH also.
Agreement from RAN1#96:
Agreements: The beam association rule between SSB and RACH occasion of 4-step RACH is to be used for 2-step RACH
That means there is no change in SSB to PRACH association period. Therefore there is no impact of 2-step RACH on NR handover, RRC re-establishment and RRC connection release with re-direction
Proposal 1: RAN4 to agree that there is no impact of 2-step RACH on NR handover, RRC re-establishment and RRC connection release with re-direction.  
One more FFS in the agreed WF is how to capture RRM requirements for 2-step RACH procedure. The following options are agreed in WF.
· Option 1: New exclusive clause for 2-step RACH. 
· Create new clause 6.2.2.3 to TS 38.133, which describes the 2-step RACH requirements. Keep clause 6.2.2.2 in TS 38.133 only with 4-step RACH requirements.
· Other options can also be considered.
· Option 2: Insert 2-step RACH requirements within existing 4-step RACH requirements. 
We prefer using Option 1, which is creating a new clause, for example 6.2.2.3 to describe 2-step RACH requirements, as we feel that it offers clean and easy to read version of the spec compared to Option 2.  
Proposal 2: RAN4 to create new clause 6.2.2.3 to describe 2-step RACH requirements, where 6.2.2.2 is maintained only for 4-step RACH requirements.
Impact of 2-step RACH to Random Access of TS 38.133: 
RRM requirements for contention free and contention based 2-step RACH
For 4-step RACH, following RRM requirements related to UE behavior are specified for contention based and contention free random access in TS 38.133. 
Contention based random access
· Correct behaviour when transmitting Random Access Preamble
· Correct behaviour when receiving Random Access Response
· Correct behaviour when not receiving Random Access Response
· Correct behaviour when receiving an UL grant for msg3 retransmission
· SA: Correct behaviour when receiving a message over Temporary C-RNTI
· Correct behaviour when contention Resolution timer expires
Non-Contention based random access
· Correct behaviour when transmitting Random Access Preamble
· Correct behaviour when receiving Random Access Response
· Correct behaviour when not receiving Random Access Response
From these requirements/behaviour specified we can observe that RAN4 specified correct behavior for each step of 4-step RACH. Since procedurally 2-step RACH is different from 4-step RACH, RAN4 should define UE behavior for following scenarios.
 Contention based 2-step Random Access (RA)
· Correct behaviour when transmitting MSGA 
· Correct behaviour when receiving MSGB and contention resolution for 2-step RA type
· Correct behavior when received Success RAR; or
· Correct behavior when received Fallback RAR 
· Correct behaviour when not receiving Random Access Response
Non-Contention based 2-step RA
· Correct behaviour when transmitting MSGA
· Correct behaviour when receiving MSGB
· Correct behavior when received Success RAR
· Correct behavior when received Fallback RAR 
· Correct behaviour when not receiving Random Access Response

Proposal 3: RAN4 to define UE behaviour for transmission of MSGA, for reception of MSGB (Success RAR and Fallback RAR) for CBRA and CFRA. 
Since there is only one more meeting left after this meeting, we also submitted draft CR for contention based 2-step RACH in our companion paper [6].

1. Conclusion
[bookmark: _GoBack]In this contribution we have discussed need for RRM requirements for 2-step RACH procedure and made the following proposals:
Proposal 1: RAN4 to agree that there is no impact of 2-step RACH on NR handover, RRC re-establishment and RRC connection release with re-direction.  
Proposal 2: RAN4 to create new clause 6.2.2.3 to describe 2-step RACH requirements, where 6.2.2.2 is maintained only for 4-step RACH requirements.
Proposal 3: RAN4 to define UE behaviour for transmission of MSGA, for reception of MSGB (Success RAR and Fallback RAR) for CBRA and CFRA. 
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