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1	Introduction
RAN#88-e has completed the core part of 2-step RACH RRM requirements [1]. This contribution discusses the test cases for 2-step RACH RRM requirements.
2	Discussion
2.1	Applicability of 2-step RACH for RRM requirements
RAN4#95-e has agreed with the applicability of 2-step RACH for RRM requirements for TS36.133 [2] and for TS38.133 [3].
TS36.133 V16.1.0
	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 access 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.



TS38.133 V.16.4.0
	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 access 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.



On top of that RAN4 has introduced the requirements of 2-step RA type procedure in TS 38.133 6.2.2.3 [4].
2.2	Test case
This section discussed the impact to the test cases due to the 2-step RACH. 
Impact of test cases in TS36.133
Since RAN4 has not defined test cases for handover or connection release with redirection in TS36.133, we don’t think RAN4 need to define new RRM test cases due to 2-step RACH. 
Proposal 1: No impact for test cases in TS36.133 due to 2-step RACH. 

Random access procedure
RAN4 has added core requirements for Random access procedure for 2-step RA type in TS38.133 6.2.2.3 in addition to 4-step RA type in 6.2.2.2. Since there are test cases defined in A.4.3.2.2/5.3.2.2/6.3.2.2/7.3.2.2 corresponding to 6.2.2.2, we think RAN4 need to define the test cases corresponding to 2-step RA type. 
Proposal 2: Define the test cases for random access procedure for 2-step RA type in: 
· A.4.3.2.2A (EN-DC FR1)
· A.5.3.2.2A (EN-DC FR2)
· A.6.3.2.2A (SA FR1)
· A.7.3.2.2A (SA FR2)
Handover
For the RRM handover tests, the UE shall start to transmit the PRACH to the target cell less than Ta ms from the beginning of time period Tb. Regardless of 4-step RACH or 2-step RACH, UE first transmits PRACH. Therefore, the existing test requirements can apply to 2-step RACH without any changes. 
Proposal 3: The handover test cases below apply to 2-step RACH:
· A.6.3.1 (SA FR1)
· A.7.3.1 (SA FR2)

UL transmit timing
The purpose of For the RRM UL transmit timing test is to verify that the UE can follow the frame timing change of the connected gNodeB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. However, UL transmit timing tests are not affected due to 2-step RACH, because the existing UL transmit timing test cases uses only SRS to verify the UL transmit timing requirements.

PScell addition delay requirements
PSCell change requirements
Conditional PSCell change requirements
RAN4 has not defined test cases for these requirements. There RAN4 does not define test cases due to 2-step RACH. 
Proposal 4: Not define test cases of UL transmit timing, PScell addition delay, PSCell change, and conditional PSCell change due to 2-step RACH. 

2.3	How to apply 2-step RACH to handover tests
As we discussed in 2.2, the existing handover tests can apply 2-step RACH, but we need to change the test parameter table to use 2-step RACH instead of 4-step RACH. In the case of SA FR1 test (A.6.3.1.1), ‘PRACH configuration’ should be modified for 2-step RACH MsgA configuration. In order to minimize the impact to TS38.133, we propose to add new parameter table (e.g., A.6.3.1.1.2-3A) for 2-step RACH. See the example in the appendix. 
Proposal 5: For handover test for 2 step-RACH, add new parameter tables for 2-step RACH.
Proposal 6: Introduce 2-step RACH MsgA configuration in RMC. 

Table A.6.3.1.1.2-3: Cell specific test parameters for NR FR1-FR1 Intra frequency handover test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD 

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD  

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuraiton
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-3.3
	-3.3
	-Infinity
	2.36
	2.36

	

	dB
	8
	8
	8
	-Infinity
	11
	11

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-90
	-Infinity
	-87
	-87

	
	Config 3
	dBm/SCS
	-87
	-87
	-87
	-Infinity
	-84
	-84

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-57.06
	-57.06
	-61.41
	-57.06
	-57.06

	
	Config 3
	dBm/
38.16MHz
	-55.31
	-50.96
	-50.96
	-55.31
	-50.96
	-50.96

	Propagation condition
	-
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.




3	Summary
Proposal 1: No impact for test cases in TS36.133 due to 2-step RACH. 
Proposal 2: Define the test cases for random access procedure for 2-step RA type in: 
· A.4.3.2.2A (EN-DC FR1)
· A.5.3.2.2A (EN-DC FR2)
· A.6.3.2.2A (SA FR1)
· A.7.3.2.2A (SA FR2)
Proposal 3: The handover test cases below apply to 2-step RACH:
· A.6.3.1 (SA FR1)
· A.7.3.1 (SA FR2)
Proposal 4: Not define test cases of UL transmit timing, PScell addition delay, PSCell change, and conditional PSCell change due to 2-step RACH. 
Proposal 5: For handover test for 2 step-RACH, add new parameter tables for 2-step RACH.
Proposal 6: Introduce 2-step RACH MsgA configuration in RMC. 
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Appendix
Table A.6.3.1.1.2-3A: Cell specific test parameters for NR FR1-FR1 Intra frequency handover test case for 2 step RA type
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NR RF Channel Number
	
	1
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106 

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD 

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD  

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	MsgA configuration 
	
	FR1 MsgA configuration 1

	BWP configuraiton
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98

	
Note2
	Config 1,2
	dBm/SCS
	-98

	
	Config 3
	
	-95

	

	dB
	8
	-3.3
	-3.3
	-Infinity
	2.36
	2.36

	

	dB
	8
	8
	8
	-Infinity
	11
	11

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-90
	-Infinity
	-87
	-87

	
	Config 3
	dBm/SCS
	-87
	-87
	-87
	-Infinity
	-84
	-84

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-57.06
	-57.06
	-61.41
	-57.06
	-57.06

	
	Config 3
	dBm/
38.16MHz
	-55.31
	-50.96
	-50.96
	-55.31
	-50.96
	-50.96

	Propagation condition
	-
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
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