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1	Introduction
As accompanying paper to two draftCRs for NR random access test cases, in this contribution, we provide the principle, discussion and justification on the related issues in test case drafting. 
2 Discussion
2.1 General
As discussed in previous meeting, although multiple reasons can trigger random access, we still want to draft the test case as general as possible. For contention-free random access triggered by beam failure recovery, though the different parameters setting and procedure exist, we still don’t define dedicated test cases for beam failure recovery, while related performance can be tested in other related tests. 
Proposal 1: Random access test should be drafted in the general way and agnostic to different random access triggering, and no specific test for beam failure recovery.  

2.2 Test setup and procedure for UE behavior of Preamble transmitting
As defined in core requirement in TS38.133, for SSB-based contention-based random access, UE has to select a random access preamble randomly from the Random Access Preambles associated with the selected SSB if the association between Random Access Preambles and SS blocks is configured. This behavior is very important since it give NW the indication that which BS TX SSB is selected from UE perspective, and this information will be used in QCL relationship determination in following stage. 
	Captured in TS38.133 Section 6.2.2.2.1.1
With the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall have the capability to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB if the association between Random Access Preambles and SS blocks is configured, as specified in clause 5.1.2 in TS 38.321 [7].



To test this important UE behavior, we design the test case in the way of two SSBs (belong to the same cell) are transmitted. To simplify the test setup, two SSB are transmitted from the same AoA with different power levels (which should be distinguishable with enough margin considering RSRP measurement accuracy), as below: 
	
SSB with index 0
	

	dB
	3
	3
	SSB with index 0 is signalled to be above configured rsrp-ThresholdSSB

	
	

	dBm
	-98 
(per 15kHz)
	-98
(per 30kHz)
	

	
	

	dB
	3
	3
	

	
	SS-RSRP Note 3
	dBm per SCS
	-95
	-95
	

	
SSB with index 1
	

	dB
	-17
	-17
	SSB with index 1 is signalled to be below configured rsrp-ThresholdSSB
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	SS-RSRP Note 3
	dBm per SCS
	-115
	-115
	



Furthermore, rsrp-ThresholdSSB is configured in the way that SSB-index0 is above rsrp-ThresholdSSB while SSB-index1 is below rsrp-ThresholdSSB. Based on this setup, the following UE behaviour (also aligned with core requirement) can be expected: 
	To test the UE behavior specified in Subclause 6.2.2.2.1.1 the System Simulator shall receive the Random Access Preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured rsrp-ThresholdSSB. 



Proposal 2: For testing contention-based SSB-based random access, two SSB are transmitted from the same AoA with different power levels either above and below the configured rsrp-ThresholdSSB with margin.  

2.3 RACH Configuration
According, TE should specifically configure the association relationship between SSB and RACH occasions, and we suggestion to use prach-ConfigurationIndex, in which Preamble Format A1 with 160ms PRACH periodicity is utilized, while ssb-perRACH-OccasionAndCB-PreamblesPerSSB is set to be “oneFourth, n48”, which means 1 SSB associated with 4 RACH occasions and 48 contention based preambles per SSB. Specifically the detailed RACH configuration parameters in the below table are proposed to be used for FR1 SSB-based contention-based RA test. 
Proposal 3: To adopt the following table for RACH configuration for FR1 SSB-based contention-based RA test.  
	Field
	Value
	Comment

	prach-ConfigurationIndex
	87
	Preamble Format A1, with 160ms PRACH periodicity, and other detailed configuration defined in table 6.3.3.2-2 in TS 38.211.

	msg1-SubcarrierSpacing
	15kHz
	

	totalNumberOfRA-Preambles
	48
	Total number of preambles used for contention based and contention free random acces

	numberOfRA-PreamblesGroupA
	48
	No group B.

	prach-RootSequenceIndex
	0
	Logic equence index = 0, resulting in root sequence = 1.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
	oneFourth, n48
	OneFourth: 1 SSB associated with 4 RACH occasions
n48: 48 contention based preambles per SSB

	msg1-FDM
	One
	One PRACH transmission occasions FDMed in one time instance.

	rsrp-ThresholdSSB
	RSRP_51
	-106dBm≤ rsrp-ThresholdSSB <-105dBm

	ra-ContentionResolutionTimer
	sf48
	48 sub-frames

	powerRampingStep
	dB2
	

	preambleReceivedTargetPower
	dBm-120
	

	[bookmark: _Hlk505955758]preambleTransMax
	n6
	Max number of RA preamble transmission perfomed before declaring a failure is 6

	ra-ResponseWindow
	sl10
	10 slots

	zeroCorrelationZoneConfig
	11
	N-CS configuration, NCS = 23

	Backoff Parameter Index
	2
	20ms, as defined in table 7.2-1 in TS 38.321.

	Note: For further information see Clause 6.3.2 in TS 38.331.



For contention-free random access (also in FR1 with SSB-based), the configuration can be very similar, with the difference lie in ssb-perRACH-Occasion rather than ssb-perRACH-OccasionAndCB-PreamblesPerSSB will be configured, and the preamble index is provided explicitly. Furthermore, the mask for allowing PRACH occasions should also be provided in contention-free test case. 
	ssb-perRACH-Occasion
	oneFourth
	OneFourth: 1 SSB associated with 4 RACH occasions

	ssb-ResourceList
	ra-PreambleIndex = 50
	Assocated with SSB index 0

	ra-ssb-OccasionMaskIndex
	1
	PRACH occasion index 1 is allowed



And similarly, CSI-RS based contention-free test case should be configured with the following specific parameters: 
	csirs-ResourceList
	ra-PreambleIndex = 50
	Assocated with CSI-RS configured

	ra-OccasionList
	1
	RA occasions allowed corresponding to CSI-RS



In the according FR2 counterpart (FR2 contention based random access), we suggest to use Preamble Format C2 with 160ms PRACH periodicity, e.g., prach-ConfigurationIndex=236. For other parameters, the setup is quite similar to FR1 case. 
Proposal 4: To adopt the following table for RACH configuration for FR2 SSB-based contention-based RA test.  
	Field
	Value
	Comment

	prach-ConfigurationIndex
	236
	Preamble Format C2, with 160ms PRACH periodicity, and other detailed configuration defined in table 6.3.3.2-2 in TS 38.211.

	msg1-SubcarrierSpacing
	120kHz
	

	totalNumberOfRA-Preambles
	48
	Total number of preambles used for contention based and contention free random acces

	numberOfRA-PreamblesGroupA
	48
	No group B.

	prach-RootSequenceIndex
	0
	Logic equence index = 0, resulting in root sequence = 1.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
	oneFourth, n48
	OneFourth: 1 SSB associated with 4 RACH occasions
n48: 48 contention based preambles per SSB

	msg1-FDM
	One
	One PRACH transmission occasions FDMed in one time instance.

	rsrp-ThresholdSSB
	RSRP_51
	-106dBm≤ rsrp-ThresholdSSB <-105dBm

	ra-ContentionResolutionTimer
	sf48
	48 sub-frames

	powerRampingStep
	dB2
	

	preambleReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	Max number of RA preamble transmission perfomed before declaring a failure is 6

	ra-ResponseWindow
	sl10
	10 slots

	zeroCorrelationZoneConfig
	11
	N-CS configuration, NCS = 23

	Backoff Parameter Index
	2
	20ms, as defined in table 7.2-1 in TS 38.321.

	Note: For further information see Clause 6.3.2 in TS 38.331.



3 Conclusion
In this paper, we provided the principle, discussion and justification on the related issues for random access test case drafting (FR1 and FR2, contention-based and contention-free SSB/CSI-RS based), with the following proposals obtained:  
Proposal 1: Random access test should be drafted in the general way and agnostic to different random access triggering, and no specific test for beam failure recovery.  
Proposal 2: For testing contention-based SSB-based random access, two SSB are transmitted from the same AoA with different power levels either above and below the configured rsrp-ThresholdSSB with margin.  
Proposal 3: To adopt the following table for RACH configuration for FR1 SSB-based contention-based RA test.  
	Field
	Value
	Comment

	prach-ConfigurationIndex
	87
	Preamble Format A1, with 160ms PRACH periodicity, and other detailed configuration defined in table 6.3.3.2-2 in TS 38.211.

	msg1-SubcarrierSpacing
	15kHz
	

	totalNumberOfRA-Preambles
	48
	Total number of preambles used for contention based and contention free random acces

	numberOfRA-PreamblesGroupA
	48
	No group B.

	prach-RootSequenceIndex
	0
	Logic equence index = 0, resulting in root sequence = 1.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
	oneFourth, n48
	OneFourth: 1 SSB associated with 4 RACH occasions
n48: 48 contention based preambles per SSB

	msg1-FDM
	One
	One PRACH transmission occasions FDMed in one time instance.

	rsrp-ThresholdSSB
	RSRP_51
	-106dBm≤ rsrp-ThresholdSSB <-105dBm

	ra-ContentionResolutionTimer
	sf48
	48 sub-frames

	powerRampingStep
	dB2
	

	preambleReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	Max number of RA preamble transmission perfomed before declaring a failure is 6

	ra-ResponseWindow
	sl10
	10 slots

	zeroCorrelationZoneConfig
	11
	N-CS configuration, NCS = 23

	Backoff Parameter Index
	2
	20ms, as defined in table 7.2-1 in TS 38.321.

	Note: For further information see Clause 6.3.2 in TS 38.331.



[bookmark: _GoBack]Proposal 4: To adopt the following table for RACH configuration for FR2 SSB-based contention-based RA test.  
	Field
	Value
	Comment

	prach-ConfigurationIndex
	236
	Preamble Format C2, with 160ms PRACH periodicity, and other detailed configuration defined in table 6.3.3.2-2 in TS 38.211.

	msg1-SubcarrierSpacing
	120kHz
	

	totalNumberOfRA-Preambles
	48
	Total number of preambles used for contention based and contention free random acces

	numberOfRA-PreamblesGroupA
	48
	No group B.

	prach-RootSequenceIndex
	0
	Logic equence index = 0, resulting in root sequence = 1.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
	oneFourth, n48
	OneFourth: 1 SSB associated with 4 RACH occasions
n48: 48 contention based preambles per SSB

	msg1-FDM
	One
	One PRACH transmission occasions FDMed in one time instance.

	rsrp-ThresholdSSB
	RSRP_51
	-106dBm≤ rsrp-ThresholdSSB <-105dBm

	ra-ContentionResolutionTimer
	sf48
	48 sub-frames

	powerRampingStep
	dB2
	

	preambleReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	Max number of RA preamble transmission perfomed before declaring a failure is 6

	ra-ResponseWindow
	sl10
	10 slots

	zeroCorrelationZoneConfig
	11
	N-CS configuration, NCS = 23

	Backoff Parameter Index
	2
	20ms, as defined in table 7.2-1 in TS 38.321.

	Note: For further information see Clause 6.3.2 in TS 38.331.
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