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7.3.2.2.4	NR SA FR2 2-step non-contention based random access
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
-	The settable window for first preamble uplink power and the uplink calibration process are FFS.
-	The test requirement for absolute uplink power is FFS.
-	The test requirement for relative uplink power is FFS.
-	The uncertainty value and test requirement for Te Timing error are in [ ]
-	TT analysis is missing
-	Antenna diagram and any exceptions are FFS
-	Connection setup in Annex C is FFS
- Message contents are not complete.
- TT analysis and test requirements are missing.
- Test procedure is FFS
7.3.2.2.4.1	Test purpose
The purpose of this test is to verify that the behaviour of the random access procedure is according to the requirements and that the MsgA PRACH and MsgA PUSCH power settings and timing are within specified limits.
7.3.2.2.4.2	Test applicability
This test applies to all types of NR SA FR2 UE from Release 16 onwards.
7.3.2.2.4.3	Minimum conformance requirement
Same as in clause 4.3.2.2.4.3.
The normative reference for this requirement is TS 38.133 [6] clause 6.2.2 and A.7.3.2.2.4.
7.3.2.2.4.4	Test description
7.3.2.2.4.4.1	Initial conditions
This test can be run in the configurations defined in Table 7.3.2.2.4.4.1-1.
Table 7.3.2.2.4.4.1-1: 2-step non-contention based random access test in FR2 for NR standalone supported test configurations
Supported test configurations
	Config
	Description

	1
	NR PSCell/SCell 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Test Case ID
	Test Config Index
	Description

	7.3.2.2.4-1
	1
	NR: 120 kHz SSB SCS, 100MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations depending on UE capability



Before the test procedure, Downlink and Uplink calibrations are carried out to derive signalled parameter values. This is necessary to ensure that the test case operates within the specified ranges. The detail of the calibration process is implementation dependent, but shall derive the values of ΔDL and ΔUL according to the following principles:
With the UE configured to report SS-RSRP, the ΔDL value is calculated as (RSRP_REP – RSRP_76), where RSRP_REP is the SS-RSRP Reported value according to TS 38.133 [6] Table 10.1.6.1-1 with -80.6dBm/SCS applied at the Reference point. For a Reported value RSRP_x, x is treated as a positive integer value.
With the UE configured to send a first PRACH preamble, ΔUL value is calculated as -ROUND(PPRACH0 -1), where PPRACH0 is the measured first PRACH power with -80.6dBm/SCS applied at the Reference point, and with signalled values preambleReceivedTargetPower = -100dBm and ss-PBCH-BlockPower = 20dBm.
Configure the test equipment and the DUT according to the parameters in Table 7.3.2.2.4.4.1-2.
Table 7.3.2.2.4.4.1-2: Test Environment for 2-step RACH non-dsscontention based random access test in FR2 for NR standaloneInitial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.5-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 47.3.2.2.41.4.1-1.

	Propagation conditions
	No interferenceAWGN
	As specified in Annex C.2.12.

	Connection Diagram
	TE Part
	FFSA.3.3.3.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1FFS
	

	Exceptions to connection diagram
	FFSN/A
	



1.	Message contents are defined in clause 7.3.2.2.4.4.3.
2.	Cell 1 is the NR FR2 serving cell (PCell). The connection setup is done according to the settings in FFS.Annex C.1.1 and C.1.2.
7.3.2.2.4.4.2	Test procedure
The test consists of a single cell, configured as PCell in FR2. The System Simulator shall not explicitly assign a random access preamble via dedicated signalling in the downlink.
1.	Ensure the UE is in state RRC_IDLE with generic procedure parameters Connectivity NR and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 7.3.2.2.41.5-1 and . 7.3.2.2.4.5-2.
3.	The UE shall establish a connection setup with SS, the random access procedure within the connection setup is used in the test.
4.	Test 1: Correct behaviour when transmitting MsgA:
4.1.	The UE shall send the MsgA PRACH and MsgA PUSCH to the System Simulator with a preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-RSRP above the configured msgA-RSRP-ThresholdSSB. The UE shall send the MsgA PUSCH on the MsgA PUSCH occasion that is associated with the chosen preamble.
5.	Test 2: Correct behaviour when receiving MsgB:
5.1.	Repeat steps 1-3.
5.2.	The UE shall send preambles to the System Simulator. In response to the first 2 preambles, the System Simulator shall transmit a MsgB containing identifiers that do not match the transmitted Random Access Preamble.
5.3.	As the received MsgB contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the UE shall perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [12], and transmit with the calculated MsgA PRACH transmission power when the backoff time expires.
5.4.	The System Simulator shall transmit a MsgB containing containing fallbackRAR with a Random Access Preamble identifier matching the transmitted Random Access Preamble after 3 MsgA transmissions have been received by the System Simulator. 
5.5.	As the received MsgB contains a Random Access Preamble identifier that matches the transmitted Random Access Preamble, the UE may stop monitoring for MsgB(s) and shall transmit the msg3 on the indicated PUSCH resources.
5.6.	Measure the power and timing of the first preamble and it shall not exceed the values specified in clause 7.3.2.2.4.5. Measure the relative power and timing applied to additional preambles (last 2 preambles) and it shall not exceed the values specified in clause 7.3.2.2.4.5.
6.	Test 3: Correct behaviour when not receiving MsgB:
6.1.	Repeat steps 1-3.
6.2.	The UE shall send preambles to the System Simulator. The System Simulator shall not respond to the first 2 preambles.
6.3.	The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2a in TS 38.321 [20], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power when the backoff time expires if no MsgB is received within the MsgB Response window in RACH-ConfigGenericTwoStepRA.
6.4.	Measure the power and timing of the first preamble and it shall not exceed the values specified in 7.3.2.2.4.5. Measure the relative power and timing applied to additional preambles (last 2 preambles) and it shall not exceed the values specified in 7.3.2.2.4.5.
FFS
7.3.2.2.4.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3.14.6 with the following exceptions:
Table 7.3.2.2.4.4.3-1: FrequencyInfoUL-SIB for 2-step non-contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-62

	Information Element
	Value/remark
	Comment
	Condition

	FrequencyInfoUL-SIB SEQUENCE {
	
	
	

	  p-Max
	23
	23 dBm
	

	}
	
	
	



Table 7.3.2.2.4.4.3-2: RACH-ConfigCommon for 2-step non-contention Based Random Access 
	Derivation Path: TS 38.508-1 [14], table 4.6.3-128A

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommonTwoStepRA-r16 ::= SEQUENCE {
	
	
	

	  rach-ConfigGenericTwoStepRA-r16
	RACH-ConfigGenericTwoStepRA
	
	

	  msgA-TotalNumberOfRA-Preambles-r16
	48
	
	

	  msgA-SSB-SharedRO-MaskIndex-r16
	Not present
	
	

	  groupB-ConfiguredTwoStepRA-r16
	Not present
	
	

	  msgA-PRACH-RootSequenceIndex-r16 CHOICE {}
	Not present
	
	

	  msgA-TransMax-r16
	N8
	
	

	  msgA-RSRP-Threshold-r16
	RSRP_69 +ΔDL
	
	

	  msgA-RSRP-ThresholdSSB-r16
	RSRP_69 +ΔDL
	
	

	  msgA-SubcarrierSpacing-r16
	120 kHz
	
	

	  msgA-RestrictedSetConfig-r16
	Not present
	
	

	  ra-PrioritizationForAccessIdentityTwoStep-r16 SEQUENCE {
	
	
	

	    ra-Prioritization-r16
	RA-Prioritization
	
	

	    ra-PrioritizationForAI-r16 
	'10'B
	
	

	  }
	
	
	

	  ra-ContentionResolutionTimer-r16
	Not present
	
	

	}
	
	
	



Table 7.3.2.2.2.4.3-3: RACH-ConfigDedicated for Non-Contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-129

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigDedicated::= SEQUENCE {
	
	
	

	  cfra SEQUENCE {
	
	
	

	    occasions SEQUENCE {
	
	
	

	      ssb-perRACH-Occasion
	oneFourth
	
	

	    }
	
	
	

	    resources CHOICE {
	
	
	

	      ssb SEQUENCE {
	
	
	

	        ssb-ResourceList SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF {
	2 entries
	
	

	          ssb[1]
	0
	
	

	          ssb[2]
	1
	
	

	          ra-PreambleIndex[1]
	50
	
	Subtest 1

	        }
	
	
	

	        ra-ssb-OccasionMaskIndex
	1
	
	Subtest 1

	      }
	
	
	

	      csirs SEQUENCE {
	
	
	

	        csirs-ResourceList SEQUENCE (SIZE(1..maxRA- CSIRS -Resources)) OF {
	
	
	

	          ra-OccasionList
	1
	
	Subtest 2

	          ra-PreambleIndex[1]
	50
	
	Subtest 2

	        }
	
	
	

	      rsrp-ThresholdCSI-RS
	RSRP_69 +ΔDL
	ΔDL is derived from the downlink calibration process
	Subtest 2

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.2.2.4.4.3-3: RACH-ConfigGeneric for 2-step non-contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-130A

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGenericTwoStepRA-r16 ::= SEQUENCE {
	
	
	

	  msgA-PRACH-ConfigurationIndex-r16
	190
	
	

	  msgA-RO-FDM-r16
	four
	
	

	  msgA-RO-FrequencyStart-r16
	0
	
	

	  msgA-ZeroCorrelationZoneConfig-r16
	11
	
	

	  msgA-PreamblePowerRampingStep-r16
	dB2
	
	

	  msgA-PreambleReceivedTargetPower-r16
	-100
	
	

	  msgB-ResponseWindow-r16
	sl10
	
	

	  preambleTransMax-r16
	n10
	
	

	}
	
	
	



Table 7.3.2.2.4.4.3-4: ServingCellConfigCommonSIB for 2-step non-contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ssb-PositionsInBurst SEQUENCE {
	
	
	

	    inOneGroup
	‘1100 0000’B
	
	

	  }
	
	
	

	  ss-PBCH-BlockPower
	20 +ΔUL
	ΔUL is derived from the uplink calibration process
	

	}
	
	
	



Table 7.3.2.2.4.4.3-5: MsgA-PUSCH-Config for 2-step non-contention Based Random Access
	Derivation Path: TS 38.508-1 [14], table 4.6.3-81B

	Information Element
	Value/remark
	Comment
	Condition

	MsgA-PUSCH-Resource-r16 ::= SEQUENCE {
	
	
	

	   msgA-MCS
	1
	
	

	   nrofSlotsMsgA-PUSCH
	1
	
	

	   nrofMsgA-PO-PerSlot
	1
	
	

	   msgA-PUSCH-TimeDomainOffset
	1
	
	

	   msgA-PUSCH-TimeDomainAllocation-r16
	3
	Equivalent to PUSCH start symbol = 0 and allocation length = 10
	

	   mappingTypeMsgA-PUSCH
	typeA
	
	

	   nrofPRBs-PerMsgA-PO
	2
	
	

	   nrofMsgA-PO-FDM
	One
	
	

	   msgA-DMRS-AdditionalPosition
	pos1
	
	

	   msgA-PUSCH-NrofPorts
	1
	
	

	   msgA-DeltaPreamble
	3
	
	

	   msgA-Alpha
	alpha1
	
	

	   deltaMCS
	Disabled
	
	

	}
	
	
	



Table 7.3.2.2.4.4.3-0: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS

	Common exceptions to the contents of TS 38.508-1 [14]
	FFS



7.3.2.2.4.5	Test requirement
Table 7.3.2.2.4.5-2 defines the primary level settings for 2-step non-contention based random access test in FR2 for NR Standalone. Tables 7.3.2.2.4.5-3, 7.3.2.2.4.5-4 and 7.3.2.2.4.5-5 define the Absolute power limits, Relative power limits and uplink timing error limits respectively, and all include test tolerances.The test requirements are FFS.
Table 7.3.2.2.41.5-1: General test parameters for non-contention based random access test for 2-step RA type in FR2 for NR Standalone
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Config 1
	
	SSB.1 FR2
	As defined in A.3.10

	Duplex Mode for Cell 21
	Config 1
	
	TDD
	

	TDD Configuration
	Config 1
	
	TDDConf.3.1
	

	BWchannel
	Config 1
	MHz
	100: NRB,c = 24
	

	OCNG Pattern Note 1 
	
	OP.3
	As defined in A.3.2.1.

	PDSCH Reference Channel Note 2
	Config 1
	
	SR3.1 TDD
	As defined in A.3.1.1.

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	0
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	ss-PBCH-BlockPower
	dBm/ SCS
	+20 +ΔUL
	As defined in TS 38.331 [2].
ΔUL is derived from the uplink calibration process Note 3

	Configured UE transmitted power (PCMAX,f,c)
	dBm
	maximum value configurable for certain power class 
	As defined in clause 6.2.4 in TS 38.101-2 [19]

	MsgA Configuration
	
	FR2 MsgA configuration 2
	As defined in A.3.20.3, with exceptions as defined below.

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_69 +ΔDL
	RSRP_69 corresponds to -88dBm. ΔDL is derived from the downlink calibration process Note 4

	msgA-PreambleReceivedTargetPower
	dBm
	-100
	As defined in TS 38.331 [2]

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	The ΔUL value is calculated as -ROUND(PMsgA0 -1), where PMsgA0 is the measured first MsgA PRACH power with -80.6dBm/SCS applied, msgA-PreambleReceivedTargetPower = -100dBm and ss-PBCH-BlockPower = 20dBm. These values are used during the uplink calibration process carried out before the test case is run, with the UE configured to send MsgA.
Note 4:	The ΔDL value is calculated as (RSRP_REP – RSRP_76), where RSRP_REP is the SS-RSRP Reported value in Table 10.1.6.1-1 with -80.6dBm/SCS applied. These values are used during the downlink calibration process carried out before the test case is run, with the UE configured to report SS-RSRP. For a Reported value RSRP_x, x is treated as a positive integer value.



Table 7.3.2.2.41.5-2 OTA-related test parameters for non-contention based random access test for 2-step RA type in FR2 for NR Standalone
	Parameter
	Unit
	Test-1
	Comments

	AoA setup
	
	Setup 1
	As defined in A.3.15.1

	Assumption for UE beams Note 2
	
	Rough
	

	SSB with index 0
	Es Note1
	dBm/SCS
	-80.6
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	

	
	Io
	dBm/95.04 MHz
	-56.01
	Io in symbols containing SSB index 0

	SSB with index 1
	Es Note1
	dBm/SCS
	-95.0
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	

	
	Io
	dBm/95.04 MHz
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition 
	-
	AWGN
	

	Note 1:	No artificial noise is applied in this test.
Note 2:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Test 1: Correct behaviour when transmitting MsgA
-	The MsgA with preamble shall be one of the Random Access Preambles associated with SSB index 0.
Test 2: Correct behaviour when receiving MsgB
-	The power of the first MsgA PRACH preamble shall be 0.6 dBm within the accuracy specified in Table 7.3.2.2.4.5-3.
- 	The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [8], where  indicates the MsgA PUSCH numerology.
-	The relative power for MsgA ramping step shall be 2 dB within the accuracy specified in Table 7.3.2.2.4.5-4.
-	The transmit timing of all MsgA transmissions shall be within the accuracy specified in Table 7.3.2.2.4.5-5.
Test 3: Correct behaviour when not receiving MsgB
-	The power of the first MsgA PRACH preamble shall be 0.6 dBm within the accuracy specified in Table 7.3.2.2.4.5-3.
- 	The power of the first MsgA PUSCH transmission shall be  dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [8], where  indicates the MsgA PUSCH numerology. 
-	The relative power for MsgA ramping step shall be 2 dB within the accuracy specified in Table 7.3.2.2.4.5-4.
-	The transmit timing of all MsgA transmissions shall be within the accuracy specified in Table 7.3.2.2.4.5-5.
Table 7.3.2.2.4.5-3: Absolute power tolerance Test requirements
	Conditions
	Tolerance

	Normal
	± FFS dB



Table 7.3.2.2.4.5-4: Relative power tolerance Test requirements
	Measured power
	Power step P (dB)
	MsgA (dB)

	Measured power of both MsgAs being compared > (PmaxNote1 – 6dB)
	2 ≤ ΔP < 3
	± (4+FFS).

	Measured power of either MsgAs being compared ≤ (PmaxNote1 – 6dB)
	
	± (6+FFS)

	Note 1:	Pmax is the Min peak EIRP defined in clause 6.2.1 of TS 38.101-2 [3], selected according to power class and operating band.



Table 7.3.2.2.4.5-5: Te Timing error Test requirements
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals s(KHz)
	Te

	2
	120
	120
	224+[48]*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [7]
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