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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last meeting potential impact of 2-step RA on RRM requirements for NR-U was identified. According to the approved WF it was agreed to investigate the impact of 2 step-RA on NR-U RRM requirements [1]:
2-step RA type
· FFS: RAN4 will define in Rel-16 NR-U RA requirements for 2-step RA
· RAN4 will investigate and discuss in RAN4#98-e the impacts of 2-step RA on other sections/requirements
The above open issue related to the 2-step RA in NR-U are analyzed in this paper.
2. 2-step and 4-step RA requirement applicability to RRM
The UE can be configured with 2-step RA and/or with 4-step RA for PRACH transmission on an NR target cell.  RAN4 has defined the applicability rules for 2-step RA and with 4-step RA for PRACH transmission on an NR target cell in clauses 3.6.5 and 3.6.8 of TS 36.133 and TS 38.133 respectively, as reproduced below:
TS 36.133 v16.8.0:
3.6.5	Applicability of 2-step RA and 4-step RA in RRM requirements 
Unless explicitly stated otherwise the requirements under the following clauses, where the UE transmits random acess to NR serving cell or NR target cell, are applicable for both 2-step RA and 4-step RA procedures [39]:
-	E-UTRAN - NR FR1 handover requirements in clause 5.3.4,
-	E-UTRAN - NR FR2 handover requirements in clause 5.3.5,
-	RRC connection release with redirection to NR requirements in clause 6.3.2.4 and
-	PSCell addition delay requirements in clause 7.31.2.
TS 36.133 v16.6.0:
[bookmark: _Hlk45614476]3.6.8	Applicability of 2-step RA and 4-step RA in RRM requirements 
Unless explicitly stated otherwise the requirements under the following clauses, where the UE transmits random acess to NR serving cell or NR target cell, are applicable for both 2-step RA and 4-step RA procedures [3]:
-	Handover requirements in clause 6.1, except for clause 6.1.2 
-	RRC connection mobility control requirements in clause 6.2, except for clause 6.2.2, 
-	UE transmit timing requirements in clause 7.1,
-	PScell addition delay requirements in clause 8.9.2, 
-	PSCell change requirements in clause 8.11 and
-	Conditional PSCell change requirements in clause 8.11B.
3. 	Impact of 2-step and 4-step RA with CCA on NR-U RRM requirement 
According to our understanding the above applicability rules for 2-step RA and with 4-step RA were meant for PRACH transmission to a target NR cell regardless of whether the target NR cell is subject to CCA or not. This means in principle both 2-step RA and with 4-step RA requirements also apply to a target NR subject to CCA. However, at that time the requirements for 2-step RA and with 4-step RA when CCA is used were not explicitly assessed. 
In the light of recent discussion in RAN4 [1-2], our assessment is that both 2-step RA and with 4-step RA requirements specific to CCA are needed since there are CCA failure specific RA procedure defined in TS 38.321. For eample the preamble counter (PREAMBLE_TRANSMISSION_COUNTER) is incremented upon UL CCA failure during RA. According to MAC procedures in TS 38.321, the selection between 2-step RA and with 4-step RA is based on RSRP threshold regardless of whether the target NR cell is subject to CCA or not. However, there are specific rules for UE falling back to 4-step RA from 2-step RA when preamble counter (incremented due to CCA failure exceeds configurable maximum number of msgA transmissions.   
The requirements for 2-step RA and with 4-step RA when target cell is subject to CCA is analzed in [3] and corresponding requiremens are provided in [4]. 
We also observe from tables 1 and 2 that in both TS 36.133 and TS 38.133 there are different set of requirements where the target NR cell is not subject CCA or is subject to CCA.
Table 1: List of RRM requirements where RA is sent to target cell in TS 36.133 v16.8.0
	No.
	Clause
	RRM requirements involving RA to NR target cell NOT subject to CCA

	1
	5.3.4
	E-UTRAN - NR FR1 handover requirements

	2
	5.3.5
	E-UTRAN - NR FR2 handover requirements

	3
	6.3.4
	RRC connection release with redirection to NR requirements

	4
	7.31.2
	PSCell addition delay requirements

	
	
	RRM requirements involving RA to NR target cell subject to CCA

	5
	5.3.4A
	E-UTRAN - NR FR1 handover requirements

	6
	6.3.2.5
	RRC connection release with redirection to NR requirements

	7
	7.31A.2
	PSCell addition delay requirements


Table 2: List of RRM requirements where RA is sent to target cell in TS 38.133 v16.6.0
	No.
	Clause
	RRM requirements involving RA to NR target cell NOT subject to CCA

	1
	6.1
	Handover requirements except for clauses 6.1.2 and 6.1B

	2
	6.2.1
	RRC connection re-establishment requirements

	3
	6.2.3.2.1
	RRC connection release with redirection to NR requirements

	4
	7.1
	UE transmit timing requirements

	5
	8.9.2
	PSCell addition delay requirements

	6
	8.11
	PSCell change requirements

	7
	8.11B
	Conditional PSCell change requirements

	
	
	RRM requirements involving RA to NR target cell subject to CCA

	8
	6.1B
	Handover requirements

	9
	6.2.1A
	RRC connection re-establishment requirements

	10
	6.2.3.2.3
	RRC connection release with redirection to NR requirements

	11
	7.1
	UE transmit timing requirements


Based on the above analysis in our view the current applicability rules for 2-step RA and 4-step RA in 36.133 and 38.133 do not properly reflect their applicability to RRM requirements where the RA is sent to a target cell is subject to CCA. We therefore suggest to separately define the rules for the case when the RA is sent to target cell subject to CCA and not subject to CCA.
· Observation 1: There are differences in the requirements for 2-step RA and with 4-step RA for the target cell subject to CCA and the target cell not subject to CCA.
· Observation 2: There are different set of RRM requirements where the target NR cell is subject to CCA and is not subject to CCA.
· Proposal 1: Update the applicability rules for 2-step RA and 4-step RA in 36.133 and 38.133 such that:
· 2-step RA and 4-step RA without CCA apply to RRM requirements where the RA is sent to a target cell NOT subject to CCA and
· 2-step RA and 4-step RA with CCA apply to RRM requirements where the RA is sent to a target cell subject to CCA and
· Proposal 2: List of RRM requirements where RA is sent to target cell without and with CCA, in TS 36.133 and TS 38.133 are shown in tables 1 and 2 respectively:
2. Summary
[bookmark: _Hlk23953093]In this paper we have discussed the impact of 2-step RA and 4-step RA for PRACH transmission on an NR target cell without and with CCA, on RRM requirements. Based on the analysis following are the main observation and proposal: 
· Observation 1: There are differences in the requirements for 2-step RA and with 4-step RA for the target cell subject to CCA and the target cell not subject to CCA.
· Observation 2: There are different set of RRM requirements where the target NR cell is subject to CCA and is not subject to CCA.
· Proposal 1: Update the applicability rules for 2-step RA and 4-step RA in 36.133 and 38.133 such that:
· 2-step RA and 4-step RA without CCA apply to RRM requirements where the RA is sent to a target cell NOT subject to CCA and
· 2-step RA and 4-step RA with CCA apply to RRM requirements where the RA is sent to a target cell subject to CCA and
· Proposal 2: List of RRM requirements where RA is sent to target cell without and with CCA, in TS 36.133 and TS 38.133 are shown in tables 1 and 2 respectively.
Table 1: List of RRM requirements where RA is sent to target cell in TS 36.133 v16.8.0
	No.
	Clause
	RRM requirements involving RA to NR target cell NOT subject to CCA

	1
	5.3.4
	E-UTRAN - NR FR1 handover requirements

	2
	5.3.5
	E-UTRAN - NR FR2 handover requirements

	3
	6.3.4
	RRC connection release with redirection to NR requirements

	4
	7.31.2
	PSCell addition delay requirements

	
	
	RRM requirements involving RA to NR target cell subject to CCA

	5
	5.3.4A
	E-UTRAN - NR FR1 handover requirements

	6
	6.3.2.5
	RRC connection release with redirection to NR requirements

	7
	7.31A.2
	PSCell addition delay requirements


Table 2: List of RRM requirements where RA is sent to target cell in TS 38.133 v16.6.0
	No.
	Clause
	RRM requirements involving RA to NR target cell NOT subject to CCA

	1
	6.1
	Handover requirements except for clauses 6.1.2 and 6.1B

	2
	6.2.1
	RRC connection re-establishment requirements

	3
	6.2.3.2.1
	RRC connection release with redirection to NR requirements

	4
	7.1
	UE transmit timing requirements

	5
	8.9.2
	PSCell addition delay requirements

	6
	8.11
	PSCell change requirements

	7
	8.11B
	Conditional PSCell change requirements

	
	
	RRM requirements involving RA to NR target cell subject to CCA

	8
	6.1B
	Handover requirements

	9
	6.2.1A
	RRC connection re-establishment requirements

	10
	6.2.3.2.3
	RRC connection release with redirection to NR requirements

	11
	7.1
	UE transmit timing requirements



The corresponding CRs to TS 38.133 and TS 36.133 are provided in [5] and [6] respectively.
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