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Introduction
During the last RAN4 #94-e meeting it was agreed that RRM core requirements should be revisited due to 2-step RACH. The agreements from the last meeting are as follows [1]: 
	· Create new clause 6.2.2.3 in TS38.133 to capture the 2-step RACH RRM requirements.
· RRM requirements are specified for both contention-based and contention-free 2-step RACH.
· Scenarios for specifying UE behaviour for contention-based 2-step RACH and contention-free 2-step RACH
· Correct behavior when transmitting MsgA
· Correct behavior when receiving MsgB
· Correct behavior when not receiving MsgB
· UE behaviour to be specified when receiving MsgB for contention-based 2-step RACH
· UE behavior after receiving Fallback RAR
· UE behavior after receiving Success RAR
· UE behavior regarding Backoff indicator 
· The existing requirements for following procedures in TS 38.133 and TS 36.133 are applicable for both 4-step RACH and 2-step RACH
· Handover
· UL transmit timing
· RRC Re-establishment to NR
· RRC connection release with redirection to NR
· PSCell addition in NR-DC
· PSCell addition in EN-DC
· Terminology for differentiating 4-step RACH and 2-step RACH in TS 38.133 
· “4-step RA type” and “2-step RA type”
· FFS if clarification in the spec is needed for existing RRM requirements that are applicable to both 4-step RACH and 2-step RACH



The way forward included decision to postpone Draft CR R4-2005360 due to an unsolved issue on whether SUL subclause should be defined for the 2-step RA type. 
This paper continues the discussion that was introduced last meeting in [3], extending with observations regarding impact to other RRM procedures. It also discusses the terminology used on other working groups and how this could be reflected in RAN4 specification. 

[bookmark: _Ref31793955]Clarification to RRM requirements
[bookmark: _Hlk31794208]The RRM procedures other than RACH that may be impacted by the 2-step RA type are the Handover, RRC re-establishment, and RRC connection release with redirection. These procedures depend on the uncertainty to the first PRACH occasion as:
· NR handover: Tinterrupt is defined on clause 6.1.1.2.2 of 38.133 [4] as a function of TIU, which depends on the RACH procedure, and is defined as:
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.
· RRC re-establishment: TUE_re-establish_delay is defined on clause 6.2.1.2.1 of 38.133 [4] as a function of TPRACH, which depends on the RACH procedure, and is defined as:
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 38.331 [2] is detected by the UE and when the UE sends PRACH to the target PCell.
· RRC connection release with redirection:  Tconnection_release_redirect_NR is defined on clause 6.2.3.2.1 of 38.133 [2] as a function of TRACH, which depends on the RACH procedure, and is defined as:
The time delay (Tconnection_release_redirect_NR) is the time between the end of the last slot containing the RRC command, “RRCRelease” (TS 38.331 [2]) on the NR PDSCH and the time the UE starts to send random access to the target NR cell.

In all these cases, the definition of TIU the definition from clause 6.1.1.2.2 of 38.133 [4] is: 
	TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].


[bookmark: _Hlk40301240]Very similar definition is also used for TPRACH on 6.2.1.2.1 and TRACH on 6.2.3.2.1 of 38.133 [4]. All the definitions of uncertainty are related to the first available PRACH occasion in the target cell, which depends on the PRACH occasion associated period that is defined on table 8.1-1 of TS 38.213 [5]. In the current status of 38.213 and RAN1 agreements, there is no new configuration replacing table 8.1-1 for 2-step RACH. 
[bookmark: _Ref37350691][bookmark: _Ref40341722]Timing uncertainty of PRACH occasions is defined based on the mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period, which is not changed for the 2-step RACH procedure. However, it is not completely clear that the first PRACH occasion may serve both to 2-step RA type and 4-step RA type procedures. 
[bookmark: _Ref37350704][bookmark: _Ref40341754]Add a clarification note on the clauses 6.1.1.2.2. 6.2.1.2.1 and 6.2.3.2.1 of 38.133, such as:
“NOTE: the first available PRACH occasion is applicable to both the 4-step RA type and the 2-step RA type.”
Supplementary UL 
During last e-meeting, an issue was raised on whether a SUL sub-clause should be defined for the 2-step RA type. The 4-step RA type includes clause 6.2.2.2.3 for the SUL. However, at present, RAN1 is still discussing whether to have 2-step RA type support for SUL as part of the optional UE features.
[bookmark: _Ref40353652]2-step RACH in combination with SUL is still only under consideration in RAN1 with respect to UE feature candidates. 
Further, due to potential challenges in maintaining orthogonality between UL transmissions, it is desirable that UEs performing MsgA PUSCH transmission are all within the CP, and hence UEs configured for 2-step RA type would preferably be experiencing roughly the same propagation delay. For cell sizes extending what is normally covered within the CP it would be desirable to limit the operational area of 2-step RA type such that cell edge UEs are excluded from this operation.
[bookmark: _Ref40353676]Applicability of 2-step RA type with SUL may be limited, since 2-step RA type is less likely to be used on cell edges. 
[bookmark: _Ref40353693]RAN4 not to define 2-step RA type requirements for SUL.
Conclusion
In this discussion paper the requirements for 2-step RACH RRM requirements are discussed. When considering the new behaviour of 2-step RACH, it is concluded that it is necessary to specify UE behaviour as part of the TS 38.133 [2]. From the discussion the following observations and proposals are derived: 
Observation 1:Timing uncertainty of PRACH occasions is defined based on the mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period, which is not changed for the 2-step RACH procedure. However, it is not completely clear that the first PRACH occasion may serve both to 2-step RA type and 4-step RA type procedures. 
Proposal 1:Add a clarification note on the clauses 6.1.1.2.2. 6.2.1.2.1 and 6.2.3.2.1 of 38.133, such as:
“NOTE: the first available PRACH occasion is applicable to both the 4-step RA type and the 2-step RA type.”
Observation 2: 2-step RACH in combination with SUL is still only under consideration in RAN1 with respect to UE feature candidates. 
Observation 3: Applicability of 2-step RA type with SUL may be limited, since 2-step RA type is less likely to be used on cell edges.
Proposal 2: RAN4 not to define 2-step RA type requirements for SUL.
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