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1	Introduction
RAN4#98-e agreed the CR on introduction of random access requirements with CCA [1], and updated the test cases list for NR-U accordingly [2]. We discuss the test case for random access procedure for NR-U.  
	Group of requirements
	Test cases
	 
	Requirements section
	Agreed
	Volunteer
	Phase I
	Phase II

	Random access
	(requirements not available yet, being discussed in thread 205)
	 
	6.2.2A [1]
	
	
	
	

	
	Contention-based and non-contention based RA for both 2-step and 4-step RA types:
	 
	
	
	
	
	

	
	· to NR-U PCell
	 
	
	Yes
	
	
	

	
	· to NR-U PSCell
	 
	
	Yes
	
	
	



2	Discussion
2.1	Overview of test cases
According to the latest TS38.133 V16.6.0, the test cases of random access procedure are defined as a part of RRC connection mobility control with EN-DC and SA in FR1 and FR2. Table 1 summarizes the existing test cases for random access procedure for FR1, because NR-U is applicable for FR1. Since the agreed NR-U RRM core requirements for random access procedure in NR-U [1] support all the configurations in Table 1, we propose to apply all the existing random access test cases to NR-U.  
[bookmark: _Ref67055705]Table 1	Summary of the existing test cases for random access procedure in FR1.
	Section
	EN-DC / SA
	RA type
	Contention based or contention free
	Target Cell

	A.4.3.2.2.1
	EN-DC
	4-step RA type
	Contention-based
	PSCell

	A.4.3.2.2.2
	EN-DC
	4-step RA type
	Contention-free
	PSCell

	A.4.3.2.2.3
	EN-DC
	2-step RA type
	Contention-based
	PSCell

	A.4.3.2.2.4
	EN-DC
	2-step RA type
	Contention-free
	PSCell

	A.6.3.2.2.1
	SA
	4-step RA type
	Contention-based
	PCell

	A.6.3.2.2.2
	SA
	4-step RA type
	Contention-free
	PCell

	A.6.3.2.2.3
	SA
	2-step RA type
	Contention-based
	PCell

	A.6.3.2.2.4
	SA
	2-step RA type
	Contention-free
	PCell



Proposal 1: Define the random access procedure test cases for NR-U as follows.
	A.10	EN-DC Tests with NR PSCell under CCA and Other NR Cells in FR1
[…]
A.10.1.1.1	Random Access
A.10.1.1.1.1	Contention-based random access for NR PSCell
A.10.1.1.1.1.1 4-step RA type contention-based random access test
A.10.1.1.1.1.2 2-step RA type contention-based random access test
A.10.1.1.1.2	Non-contention based random access for NR PSCell
A.10.1.1.1.2.1 4-step RA type non-contention based random access test
A.10.1.1.1.2.2 2-step RA type non-contention based random access test
A.11	NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR1
[…]
A.11.2.2.2	Random Access
A.11.2.2.2.1	Contention-based random access for NR PCell
A.11.2.2.2.1.1 4-step RA type contention-based random access test
A.11.2.2.2.1.2 2-step RA type contention-based random access test
A.11.2.2.2.2	Non-contention based random access for NR PCell
A.11.2.2.2.2.1 4-step RA type contention-based random access test
A.11.2.2.2.2.2 2-step RA type contention-based random access test



2.2	Test setup
2.2.1	CSI-RS based non-contention based random access procedure
The existing test cases of non-contention based random access for 4-step RA verify both SSB based and CSI-RS based random access preamble transmission. However RAN4 agreed Rel-16 NR-U focuses only on SSB-based beam failure recovery. Therefore the random access procedure test cases for NR-U should verify only the SSB-based random access preamble transmission.
Proposal 2: For the non-contention random access procedure in NR-U, define only the SSB-based random access procedure test cases.
2.2.2	CCA modeling during the random access procedure
The purpose of random access procedure test cases in TS38.133 A.4.3.2.2 or A.6.3.2.2 is to verify the random access procedure specified in TS38.133 6.2.2 and the UE transmit timing requirements specified in TS38.133 7.1.2, as summarized follows:
4-step RA type
· Verify the PRACH preamble transmission corresponding to the configured SSB, together with transmission power and timing.
· Verify UE ignores RAR not contains the transmitted preamble. 
· Verify UE transmits Msg3 according to UL grant in RAR.
· Verify UE re-sends the PRACH preamble when the back-off timer expires.
 2-step RA type
· Verify the PRACH preamble transmission in MsgA corresponding to the configured SSB, together with transmission power and timing.
· Verify UE ignores MsgB not contains the transmitted preamble.
· Verify UE transmits Msg3 if the received MsgB contains fallbackRAR.
· Verify UE re-sends the MsgA when the back-off timer expires.
Since the DL reception is MAC procedure, we may not need to consider DL LBT failure because it should be verified in UE demodulation requirements. On the other hand, UE can transmit the UL signals (e.g., random access preamble, MsgA, or Msg3) only when UL CCA is successful during the random access procedure. Therefore, the test case may need to consider UL CCA failure i.e., PCCA_UL < 1.0. 
Proposal 3: NR-U random access procedure tests do not need to configure DL LBT failure, i.e., set PCCA_DL=1.0.
Proposal 4: NR-U random access procedure tests should configure UL LBT failure, i.e., set PCCA_UL < 1.0.
Unlike the random access procedure for licensed spectrum, the random access procedure for NR-U specified the UE behavior when UE is configured lbt-FailureRecoveryConfig or not. Although this is an optional UE capability, we propose to configure the RRC parameter lbt-FailureRecoveryConfig to verify the UE behavior when UE detects the UL CCA failure during the random access procedure according to the RRM core requirements. We therefore propose to set lbt-FailureInstanceMaxCount to the minimum value (i.e., 4) and lbt-FailureDetectionTimer to the maximum value (i.e., 320ms). 
Proposal 5: Configure lbt-FailureRecoveryConfig for the random access procedure test cases for NR-U. Set FailureInstanceMaxCount to 4 and lbt-FailureDetectionTimer to 320ms.
3	Summary
Proposal 1: Define the random access procedure test cases for NR-U as follows.
	A.10	EN-DC Tests with NR PSCell under CCA and Other NR Cells in FR1
[…]
A.10.1.1.1	Random Access
A.10.1.1.1.1	Contention-based random access for NR PSCell
A.10.1.1.1.1.1 4-step RA type contention-based random access test
A.10.1.1.1.1.2 2-step RA type contention-based random access test
A.10.1.1.1.2	Non-contention based random access for NR PSCell
A.10.1.1.1.2.1 4-step RA type non-contention based random access test
A.10.1.1.1.2.2 2-step RA type non-contention based random access test
A.11	NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR1
[…]
A.11.2.2.2	Random Access
A.11.2.2.2.1	Contention-based random access for NR PCell
A.11.2.2.2.1.1 4-step RA type contention-based random access test
A.11.2.2.2.1.2 2-step RA type contention-based random access test
A.11.2.2.2.2	Non-contention based random access for NR PCell
A.11.2.2.2.2.1 4-step RA type contention-based random access test
A.11.2.2.2.2.2 2-step RA type contention-based random access test



Proposal 2: For the non-contention random access procedure in NR-U, define only the SSB-based random access procedure test cases.
Proposal 3: NR-U random access procedure tests do not need to configure DL LBT failure, i.e., set PCCA_DL=1.0.
Proposal 4: NR-U random access procedure tests should configure UL LBT failure, i.e., set PCCA_UL < 1.0.
Proposal 5: Configure lbt-FailureRecoveryConfig for the random access procedure test cases for NR-U. Set FailureInstanceMaxCount to 4 and lbt-FailureDetectionTimer to 320ms.
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