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7.1.1.1.1a
Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order / contention free random access procedure

7.1.1.1.1a.1
Test Purpose (TP)

(1)

with { UE in RRC_Connected }

ensure that {

  when { PDCCH control command is received in NR PsCell providing Random Access Preamble }

    then { UE sends a PRACH preamble given in the PDCCH Order in NR PsCell  }

            }

(2)

with { UE in RRC_Connected state after transmission of a PRACH preamble on NR SpCell received in PDCCH control command on NR PsCell  }

ensure that {

  when { UE does not receive a matching Random Access response in ra-ResponseWindowSize (hence considers RACH attempt as failed) and PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX  }

    then { UE retransmits a PRACH preamble received in PDCCH control command on NR PsCell  }

            }

7.1.1.1.1a.2
Conformance requirements

References: The conformance requirements covered in the present test case are specified in: TS 38.321, clauses 5.1.2, 5.1.4 and TS 38.212 clause 7.3.1.2.1. Unless otherwise stated these are Rel-15 requirements.

[TS 38.321, clause 5.1.2]

The MAC entity shall:

…

1>
else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and

1>
if the ra-PreambleIndex is not 0b000000; and

1>
if contention-free Random Access Resource associated with SSBs or CSI-RS have not been explicitly provided by RRC:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.

…

1>
if an SSB is selected above and an association between PRACH occasions and SSBs is configured:

2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB).

1>
else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:

2>
determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).

1>
else:

2>
determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion).

1>
perform the Random Access Preamble transmission procedure (see subclause 5.1.3).

[TS 38.321, clause 5.1.4]

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

...

1>
else:

2>
start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.

1>
if notification of a reception of a PDCCH transmission is received from lower layers; and

1>
if PDCCH transmission is addressed to the C-RNTI; and

...

1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:

2>
if the Random Access Response contains a Backoff Indicator subheader:

3>
set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

2>
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):

3>
consider this Random Access Response reception successful.

2>
if the Random Access Response reception is considered successful:

3>
if the Random Access Response includes RAPID only:

4>
consider this Random Access procedure successfully completed;

4>
indicate the reception of an acknowledgement for the SI request to upper layers.

3>
else:

4>
apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:

5>
process the received Timing Advance Command (see subclause 5.2);

5>
indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep);

5>
if the Serving Cell for the Random Access procedure is SRS-only SCell:

6>
ignore the received UL grant.

5>
else:

6>
process the received UL grant value and indicate it to the lower layers.

4>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):

5>
consider the Random Access procedure successfully completed.

...

1>
if ra-ResponseWindow configured in RACH-ConfigCommon expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received; or:

1>
if ra-ResponseWindow configured in BeamFailureRecoveryConfig expires and if the PDCCH addressed to the C-RNTI has not been received:

2>
consider the Random Access Response reception not successful;

2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:

3>
if the Random Access Preamble is transmitted on the SpCell:

4>
indicate a Random Access problem to upper layers.

3>
else if the Random Access Preamble is transmitted on a SCell:

4>
consider the Random Access procedure unsuccessfully completed.

2>
if in this Random Access procedure, the Random Access Preamble was selected by MAC among the contention-based Random Access Preambles:

3>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

3>
delay the subsequent Random Access Preamble transmission by the backoff time.

2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).

The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.

HARQ operation is not applicable to the Random Access Response transmission.

[TS 38.212, 7.3.1.2.1]

If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:

-
Random Access Preamble index – 6 bits according to ra-PreambleIndex in Subclause 5.1.2 of [8, TS38.321]

-
UL/SUL indicator – 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with SUL in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved

-
SS/PBCH index – 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 

-
PRACH Mask index – 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Subclause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved

-
Reserved bits – 10 bits

7.1.1.1.1a.3
Test description

7.1.1.1.1a.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0
7.1.1.1.1a.3.2
Test procedure sequence

Table 7.1.1.1.1a.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0A
	SS transmits an RRCReconfiguration message to configure specific parameters. Note 1
	<--
	RRCReconfiguration
	-
	-

	0B
	The UE transmits RRCReconfigurationComplete message. Note 2
	-->
	RRCReconfigurationComplete
	-
	-

	1
	The SS transmits a PDCCH order providing Random Access Preamble ID 32 on NR SpCell.
	<--
	(PDCCH Order)
	-
	-

	2
	Check: Does the UE transmit Preamble on PRACH corresponding to ra-PreambleIndex in step 1?
	-->
	(PRACH Preamble)
	1
	P

	2A
	The SS transmits Random Access Response on NR SpCell, with RAPID that does not match the ra-PreambleIndex in step 1
	<--
	Random Access Response
	-
	-

	3
	Check: Does the UE re-transmits Preamble on PRACH corresponding to ra-PreambleIndex in step 1?
	-->
	(PRACH Preamble)
	2
	P

	3A
	The SS transmits Random Access Response on NR SpCell, with RAPID that does not match the ra-PreambleIndex in step 1
	<--
	Random Access Response
	-
	-

	4
	Check: Does the UE transmit Preamble on PRACH corresponding to ra-PreambleIndex in step 1?
	-->
	(PRACH Preamble)
	2
	P

	4A
	The SS transmits Random Access Response on NR SpCell, with RAPID that does not match the ra-PreambleIndex in step 1
	<--
	Random Access Response
	-
	-

	5
	Check: Does the UE re-transmits Preamble on PRACH corresponding to ra-PreambleIndex in step 1?
	-->
	(PRACH Preamble)
	2
	P

	6
	The SS transmits Random Access Response on NR SpCell, with RAPID corresponding to ra-PreambleIndex in step 1
	<--
	Random Access Response
	-
	-

	Note 1:
for EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration.

Note 2:
for EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.


7.1.1.1.1a.3.3
Specific message contents

Table 7.1.1.1.1a.3.3-1: RRCReconfiguration (step 0A, Table7.1.1.1.1a.3.2-1)

	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	
	
	TS 38.508-1 [4], 2
	

	  criticalExtensions CHOICE {
	
	
	

	      rrcReconfiguration ::= SEQUENCE {
	
	
	

	        secondaryCellGroup
	CellGroupConfig
	OCTET STRING (CONTAINING CellGroupConfig)
	EN-DC

	        nonCriticalExtension SEQUENCE { 
	
	
	NR

	          masterCellGroup
	CellGroupConfig
	OCTET STRING (CONTAINING CellGroupConfig)
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


Table 7.1.1.1.1a.3.3-2: CellGroupConfig (Table 7.1.1.1.1a.3.3-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon
	ServingCellConfigCommon
	
	

	      newUE-Identity
	RNTI-Value
	
	

	      t304
	ms2000
	
	

	      rach-ConfigDedicated
	Not Present
	
	

	    }
	
	
	


Table 7.1.1.1.1a.3.3-3: ServingCellConfigCommon (Table 7.1.1.1.1a.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  uplinkConfigCommon SEQUENCE {
	
	
	

	    initialUplinkBWP
	BWP-UplinkCommon
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.1.1a.3.3-4: BWP-UplinkCommon (Table 7.1.1.1.1a.3.3-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-10
	
	
	

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	  rach-ConfigCommon CHOICE {
	
	
	

	    setup
	RACH-ConfigCommon
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.1.1a.3.3-5: RACH-ConfigCommon (Table 7.1.1.1.1a.3.3-4)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  rach-ConfigGeneric
	RACH-ConfigGeneric
	
	

	  ssb_perRACH_OccasionAndCB_PreamblesPerSSB
CHOICE {
	
	
	

	     one
	n36
	
	

	    }
	
	
	

	}
	
	
	


Table 7.1.1.1.1a.3.3-6: RACH-ConfigGeneric (Table 7.1.1.1.1a.3.3-5)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  preambleTransMax
	n4
	
	

	}
	
	
	



