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<Start>
7.1.1.1.5
Random access procedure / Successful / Supplementary Uplink
7.1.1.1.5.1
Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with supplemental uplink configured and RACH procedure is triggered }
ensure that {

  when { RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL }

    then { UE intitiates the Random Access Procedure in Supplementary Uplink carrier }

            }

7.1.1.1.5.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in TS 38.321: clause 5.1.1 and clause 5.16. Unless otherwise stated these are Rel-15 requirements.
[TS 38.321, clause 5.1.1]
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.

NOTE 1:
If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).

RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigIndex: the available set of PRACH occasions for the transmission of the Random Access Preamble;

-
preambleReceivedTargetPower: initial Random Access Preamble power;

-
rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB and corresponding Random Access Preamble and/or PRACH occasion. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdSSB refers to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;

-
rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of CSI-RS and corresponding Random Access Preamble and/or PRACH occasion. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdCSI-RS shall be set to a value calculated by multiplying rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE by powerControlOffset as specified in TS 38.214 [6];

-
rsrp-ThresholdSSB-SUL: an RSRP threshold for the selection between the NUL carrier and the SUL carrier;

-
powerControlOffset: a power offset between rsrp-ThresholdSSB and rsrp-ThresholdCSI-RS to be used when the Random Access procedure is initiated for beam failure recovery;

-
powerRampingStep: the power-ramping factor;

-
powerRampingStepHighPriority: the power-ramping factor in case of differentiated Random Access procedure;

-
scalingFactorBI: a scaling factor for differentiated Random Access procedure;

-
ra-PreambleIndex: Random Access Preamble;

-
ra-ssb-OccasionMaskIndex: defines PRACH occasion(s) associated with an SSB in which the MAC entity may transmit a Random Access Preamble (see subclause 7.4);

-
ra-OccasionList: defines PRACH occasion(s) associated with a CSI-RS in which the MAC entity may transmit a Random Access Preamble;

-
preambleTransMax: the maximum number of Random Access Preamble transmission;

-
ssb-perRACH-OccasionAndCB-PreamblesPerSSB (SpCell only): defines the number of SSBs mapped to each PRACH occasion and the number of Random Access Preambles mapped to each SSB;

-
if groupBconfigured is configured, then Random Access Preambles group B is configured.

-
The Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to numberOfRA-PreamblesGroupA – 1, if Random Access Preambles group B is configured; Otherwise, the Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB;

-
The Random Access Preambles in Random Access Preamble group B, if configured, are the Random Access Preambles numberOfRA-PreamblesGroupA to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

NOTE 2:
If Random Access Preambles group B is supported by the cell and SSBs are mapped to Random Access Preambles, Random Access Preambles group B is included in each SSB.

-
if Random Access Preambles group B is configured:

-
ra-Msg3SizeGroupA (per cell): the threshold to determine the groups of Random Access Preambles;

-
msg3-DeltaPreamble: ∆PREAMBLE_Msg3 in TS 38.213 [6];

-
messagePowerOffsetGroupB: the power offset for preamble selection;

-
numberOfRA-PreamblesGroupA (SpCell only): defines the number of Random Access Preambles in Random Access Preamble group A for each SSB.

-
the set of Random Access Preambles and/or PRACH occasions for SI request, if any;

-
the set of Random Access Preambles and/or PRACH occasions for beam failure recovery request, if any;

-
ra-ResponseWindow: the time window to monitor RA response(s) (SpCell only);

-
ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).

In addition, the following information for related Serving Cell is assumed to be available for UEs:

-
if Random Access Preambles group B is configured:

-
if the Serving Cell for the Random Access procedure is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:

-
PCMAX,f,c of the SUL carrier as specified in TS 38.101 [10].

-
else:

-
PCMAX,f,c of the NUL carrier as specified in TS 38.101 [10].

The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;

-
PREAMBLE_TRANSMISSION_COUNTER;

-
PREAMBLE_POWER_RAMPING_COUNTER;

-
PREAMBLE_POWER_RAMPING_STEP;

-
PREAMBLE_RECEIVED_TARGET_POWER;

-
PREAMBLE_BACKOFF;
-
PCMAX;

-
SCALING_FACTOR_BI;

-
TEMPORARY_C-RNTI.
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;

1>
set the PREAMBLE_BACKOFF to 0 ms;

1>
if the carrier to use for the Random Access procedure is explicitly signalled:

2>
select the signalled carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the signalled carrier.

1>
else if the carrier to use for the Random Access procedure is not explicitly signalled; and

1>
if the Serving Cell for the Random Access procedure is configured with supplementaryUplink; and

1>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the SUL carrier.

1>
else:

2>
select the NUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the NUL carrier.

1>
set PREAMBLE_POWER_RAMPING_STEP to preamblePowerRampingStep;

1>
if powerRampingStepHighPriority is configured:

2>
if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.1.7); or

2>
if the Random Access procedure was initiated for handover:

3>
set the PREAMBLE_POWER_RAMPING_STEP to powerRampingStepHighPriority;

1>
set SCALING_FACTOR_BI to 1;

1>
if scalingFactorBI is configured:

2>
if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.1.7); or

2>
if the Random Access procedure was initiated for handover:

3>
set the SCALING_FACTOR_BI to scalingFactorBI;

1>
perform the Random Access Resource selection procedure (see subclause 5.1.2).

[TS 38.321, clause 5.16]
The Supplementary UL (SUL) carrier can be configured as a complement to the normal UL (NUL) carrier. Switching between the NUL carrier and the SUL carrier means that the UL transmissions move from the PUSCH on one carrier to the other carrier. This is done via an indication in DCI. If the MAC entity receives a UL grant indicating a SUL switch while a Random Access procedure is ongoing, the MAC entity shall ignore the UL grant.

The Serving Cell configured with supplementaryUplink belongs to a single TAG.

7.1.1.1.5.3
Test description

7.1.1.1.5.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except that supplemental uplink carrier should be configured on NR Cell X and Normal UL carrier of NR Cell 1 should be configured as n78 or n79.
7.1.1.1.5.3.2
Test procedure sequence
Table 7.1.1.1.5.3.2-1 illustrates the downlink power levels to be applied for the NR cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while row marked "T1" are to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 7.1.1.1.5.3.2-1: Time instances of cell power level changes
	
	Parameter
	Unit
	NR Cell 1
	NR Cell X(SUL)
	Remark

	T0
	SS/PBCH

SSS EPRE
	dBm/15kHz
	-75
	N/A
	NR Cell1 Power level is such that higher than rsrp-ThresholdSSB-SUL. 

	T1
	SS/PBCH

SSS EPRE
	dBm/15kHz
	-85
	N/A
	NR Cell1 Power level is such that lower than rsrp-ThresholdSSB-SUL.


Table 7.1.1.1.5.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	The RSRP threshold level for SUL is configured in SIB1.
	<--
	SIB1
	-
	-

	1
	NR Cell 1 transmits Timing Advance command to UE. NR Cell 1 does not send any subsequent timing alignments. Start Timer_T1 = Time Alignment timer value on SS.
	<--
	MAC PDU (Timing Advance

Command MAC Control Element)
	-
	-

	2
	Before Timer_T1 expires the NR Cell 1 transmits a MAC PDU containing a PDCP SDU.
	<--
	MAC PDU
	-
	-

	3
	The SS changes NR Cell 1’s power level according to the row "T1" in table 7.1.1.1.5.3.2-1. (Note 1)
	-
	-
	-
	-

	4
	The NR Cell 1 ignores scheduling requests and does not allocate any uplink grant, just wait until Timer_T1 expired
	-
	-
	-
	-

	5
	Check: Does the UE intitiates the random access procedure in supplementary uplink carrier on NR Cell X?
	-->
	PRACH Preamble
	1
	P

	6
	NR Cell 1 transmits Random Access Response with an UL Grant of 56-bits and RAPID corresponding to the transmitted preamble in step 5. (Note 2)
	<--
	Random Access Response
	-
	-

	7
	UE sends a msg3 using the grant associated to the Random Access Response received in Step 6 on NR Cell X.
	-->
	Msg3 (C-RNTI MAC CONTROL ELEMENT)
	-
	-

	8
	NR Cell 1 schedules PDCCH transmission for UE C-RNTI with uplink grant.
	<--
	Contention Resolution
	-
	-

	9
	The UE transmits a MAC PDU with C-RNTI containing looped back PDCP SDU on NR Cell 1
	-->
	MAC PDU
	-
	-

	Note 1:
Reduce the NR Cell 1 power to ensure that RSRP of the downlink pathloss reference is lower than rsrp-ThresholdSSB-SUL, while UE is still able to receive msg2 and msg4 correctly.
Note 2:
UL grant of 56 bits is to make UE not send any loopback data in uplink with msg3, according to TS 38.321 [18] clause 5.4.3.1.


7.1.1.1.5.3.3
Specific message contents
Table 7.1.1.1.5.3.3-1: SIB1 of NR Cell 1
	Derivation Path: TS38.508-1 [4], Table [4.6.1-5]

	Information Element
	Value/remark
	Comment
	Condition

	SIB1::= SEQUENCE {
	
	
	

	  servingCellConfigCommon
	ServingCellConfigCommonSIB
	
	

	}
	
	
	


Table 7.1.1.1.5.3.3-2: UplinkConfigCommon (Table 7.1.1.1.5.3.3-1)
	Derivation Path: TS38.508-1 [4], Table [4.6.3-129A]

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  supplementaryUplink SEQUENCE {
	
	
	

	    frequencyInfoUL SEQUENCE{
	
	
	

	      frequencyBandList SEQUENCE (SIZE (1..maxNrofMultiBands)) OF {
	1 Entry
	
	

	        FreqBandIndicatorNR[1]
	[n80,n81,n82,n83,n84 or n86]
	Refrenced from TS 38.101-1 [16] Table 5.2C-1
	Normal UL is n78

	
	[n80 or n81]
	Refrenced from TS 38.101-1 [16] Table 5.2C-1
	Normal UL is n79

	        }
	
	
	

	      absoluteFrequencyPointA
	[absoluteFrequencyPointA of FreqBandIndicatorNR]
	
	

	    }
	
	
	

	    initialUplinkBWP
	BWP-UplinkCommon
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.1.5.3.3-3: BWP-UplinkCommon (Table 7.1.1.1.5.3.3-2)
	Derivation Path: TS38.508-1 [4], Table [4.6.3-7B]

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon::= SEQUENCE {
	
	
	

	  rach-ConfigCommon CHOICE {
	
	
	

	    setup
	RACH-ConfigCommon
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.1.5.3.3-4: RACH-ConfigCommon (Table 7.1.1.1.5.3.3-3)
	Derivation Path: TS38.508-1 [4], Table [4.6.3-97]

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  rsrp-ThresholdSSB-SUL
	76
	Integer value for RSRP according to mapping table 10.1.6.1-1 in TS 38.133[10], where 76 means -81dBm ≤ RSRP < -80dBm
	SUL

	}
	
	
	


<End>
