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<Start of change>
7.1.1.1.3
Random access procedure / Successful / SI request

7.1.1.1.3.1
Test Purpose (TP)

(1)

with { UE in RRC Idle State and need for Updated System information }

ensure that {

  when { UE transmitted PRACH preamble and ra-ResponseWindow has expired}

    then { UE retransmits the PRACH Preamble }

            }

(2)

with { UE in RRC Idle State and transmitted PRACH preamble for System information request }

ensure that {

  when { UE received a RAR message addressed to RA-RNTI and including matching RAPID only }

    then { UE considers the RACH procedure to be successfully completed and informs the upper layer }

            }

7.1.1.1.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 38.321, clause 5.1.2, 5.1.3, 5.1.4, and 6.1.5. Unless otherwise stated these are Rel-15 requirements.

[TS 38.321, clause 5.1.2]

The MAC entity shall:

1>
if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17); and

1>
if the beamFailureRecoveryTimer (in subclause 5.17) is either running or not configured; and

1>
if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and

1>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList;

2>
if CSI-RS is selected, and there is no ra-PreambleIndex associated with the selected CSI-RS:

3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the SSB in candidateBeamRSList which is quasi-collocated with the selected CSI-RS as specified in TS 38.214 [7].

2>
else:

3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.

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-RSs have not been explicitly provided by RRC:

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

1>
else if the contention-free Random Access Resources associated with SSBs have been explicitly provided by RRC and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.

1>
else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available:

2>
select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.






1>
else:





2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B is configured:

4>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or

4>
if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-Msg3SizeGroupA:

5>
select the Random Access Preambles group B.

4>
else:

5>
select the Random Access Preambles group A.

3>
else:

4>
select the Random Access Preambles group A.

2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.

2>
if the association between Random Access Preambles and SSBs is configured:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.

2>
else:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected Random Access Preambles group.

2>
set the PREAMBLE_INDEX to the selected 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 shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers, corresponding to the selected SSB; 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 shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers, 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 if Random Access procedure was initiated for beam failure recovery; and

1>
if a CSI-RS is selected above and there is no contention-free Random Access Resource associated with the selected CSI-RS:

2>
determine the next available PRACH occasion from the PRACH occasions, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, corresponding to the SSB in candidateBeamRSList which is quasi-collocated with the selected CSI-RS as specified in TS 38.214 [7] (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the SSB which is quasi-collected with the selected CSI-RS).

1>
else:

2>
determine the next available PRACH occasion (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers; 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 5.1.3]

The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if SSB selected is not changed (i.e. same as the previous Random Access Preamble transmission):
2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

1>
select the value of DELTA_PREAMBLE according to subclause 7.3;

1>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;

1>
except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;

1>
instruct the physical layer to transmit the Random Access Preamble using the selected PRACH, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.

The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).

[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>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
start the ra-ResponseWindow configured in BeamFailureRecoveryConfig 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 response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.

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>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
consider the Random Access procedure successfully completed.

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 MAC subPDU with Backoff Indicator:

3>
set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

2>
if the Random Access Response contains a MAC subPDU with 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 a MAC subPDU with RAPID only:

4>
consider this Random Access procedure successfully completed;

4>
indicate the reception of an acknowledgement for 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) × PREAMBLE_POWER_RAMPING_STEP);

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.

4>
else:

5>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;

5>
if this is the first successfully received Random Access Response within this Random Access procedure:

6>
if the transmission is not being made for the CCCH logical channel:

7>
indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.

6>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.



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 = preambleTransMax + 1:

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

4>
indicate a Random Access problem to upper layers;

4>
if this Random Access procedure was triggered for SI request:

5>
consider the Random Access procedure unsuccessfully completed.

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

4>
consider the Random Access procedure unsuccessfully completed.

2>
if the Random Access procedure is not completed:

3>
if in this Random Access procedure, the Random Access Preamble was selected by MAC among the contention-based Random Access Preambles:

4>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

4>
delay the subsequent Random Access Preamble transmission by the backoff time.
3>
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 38.321, clause 6.1.5]

A MAC PDU consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU consists one of the following:

-
a MAC subheader with Backoff Indicator only;

-
a MAC subheader with RAPID only (i.e. acknowledgment for SI request);

-
a MAC subheader with RAPID and MAC RAR.

A MAC subheader with Backoff Indicator consists of five header fields E/T/R/R/BI as described in Figure 6.1.5-1. A MAC subPDU with Backoff Indicator only is placed at the beginning of the MAC PDU, if included. 'MAC subPDU(s) with RAPID only' and 'MAC subPDU(s) with RAPID and MAC RAR' can be placed anywhere between MAC subPDU with Backoff Indicator only (if any) and padding (if any).

A MAC subheader with RAPID consists of three header fields E/T/RAPID as described in Figure 6.1.5-2.

Padding is placed at the end of the MAC PDU if present. Presence and length of padding is implicit based on TB size, size of MAC subPDU(s).
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Figure 6.1.5-1: E/T/R/R/BI MAC subheader
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Figure 6.1.5-2: E/T/RAPID MAC subheader
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Figure 6.1.5-3: Example of MAC PDU consisting of MAC RARs

7.1.1.1.3.3
Test description

7.1.1.1.3.3.1
Pre-test conditions

System Simulator:

-
NR Cell 1 and NR Cell 11.
-
System information combination NR-3 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR Cell 1.
UE:

-
None.

Preamble:

-
The UE is in NR RRC Idle mode (state 1N-A) according to 38.508-1 [4] Table 4.4A.2-1.

7.1.1.1.3.3.2
Test procedure sequence
Table 7.1.1.1.3.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cell at various time instants of the test execution. The exact instants on which these values shall be applied are described in the texts in this clause. Configurations marked "T0" is applied for Preamble. Configurations marked "T1" and "T2" are applied at the points indicated in the Main behaviour description in Table 7.1.1.1.3.3.2-2.
Table 7.1.1.1.3.3.2-1: Time instances of cell power level and parameter changes for FR1 and FR2

	
	Parameter
	Unit
	NR Cell 1
	NR Cell 11
	Remark

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-90
	Off
	The power level is such that SrxlevNRCell1 > 0

	
	Qrxlevmin
	dBm
	-106
	-
	

	
	Qrxlevminoffset
	dB
	0
	-
	

	
	Pcompensation
	dB
	0
	-
	

	
	Qoffset
	dB
	16
	-
	

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	-90
	-84
	The power level values are assigned to satisfy RNRCell 1 >RNRCell 11 

	
	Qrxlevmin
	dBm
	-106
	-106
	

	
	Qrxlevminoffset
	dB
	0
	0
	

	
	Pcompensation
	dB
	0
	0
	

	
	Qoffset
	dB
	16
	-
	

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	-90
	-84
	The power level values are assigned to satisfy RNRCell 1 < RNRCell 11 

	
	Qrxlevmin
	dBm
	-106
	-106
	

	
	Qrxlevminoffset
	dB
	0
	0
	

	
	Pcompensation
	dB
	0
	0
	

	
	Qoffset
	dB
	-10
	-
	

	Note:
The downlink signal level uncertainty is specified in TS 38.508-1 [4] section 6.2.2.1.


Table 7.1.1.1.3.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes SS/PBCH

 EPRE level of NR Cell 11 according to the row "T1" in Table 7.1.1.1.3.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.8-1 indicate that the UE is camped on NR Cell 11 belonging to a new TA?
	-
	-
	2
	F

	3
	The SS changes the paramter ‘Qoffset’ in SIB3 of NR Cell 1 according to the row "T3" in Table 7.1.1.1.3.3.2-1. The valueTag for SIB3 in the SIB1 message is increased.
	-
	-
	-
	-

	4
	SS transmits Short Message on PDCCH addressed to P-RNTI using Short Message field in DCI format 1_0. Bit 1of Short Message field is set to 1 to indicate the SI modification.
	<--
	(Short Message)
	-
	-

	5
	Check: Does the UE transmit a preamble on PRACH using the preamble indicated by ra-PreambleStartIndex defined in SI-RequestConfig in SIB1 in Table 7.1.1.1.3.3.3-2.
	-->
	PRACH Preamble
	-
	-

	6
	Check: Does the UE re-transmit a preamble on PRACH after ra-ResponseWindow using the preamble indicated by ra-PreambleStartIndex defined in SI-RequestConfig in SIB1 in Table 7.1.1.1.3.3.3-2?
	-->
	PRACH Preamble
	1
	P

	7
	Check: Does the UE re-transmit a preamble on PRACH after ra-ResponseWindow using the preamble indicated by ra-PreambleStartIndex defined in SI-RequestConfig in SIB1 in Table 7.1.1.1.3.3.3-2?
	-->
	PRACH Preamble
	1
	P

	8
	Check: Does the UE re-transmit a preamble on PRACH after ra-ResponseWindow using the preamble indicated by ra-PreambleStartIndex defined in SI-RequestConfig in SIB1 in Table 7.1.1.1.3.3.3-2?
	-->
	PRACH Preamble
	1
	P

	9
	The SS transmits a RAR message addressed to UE RA-RNTI including a MAC subPDU with a matching RAPID only. (Note 1)
	<--
	Random Access Response
	-
	-

	10
	The SS waits for ra-ResponseWindow expire.
	-
	-
	-
	-

	
	
	
	
	
	

	11
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.3-1 indicate that the UE is camped on NR Cell 11 belonging to a new TA?
	-
	-
	2
	P

	
	
	
	
	
	

	Note 1:
The UE will indicate the reception of an acknowledgement for SI request to upper layers after UE receives the RAR message including a MAC subPDU with a matching RAPID only, according to TS 38.321 [18] clause 5.1.4.


7.1.1.1.3.3.3
Specific message contents

Table 7.1.1.1.3.3.3-1: SIB1 on NR Cell 1(Step 3, Table 7.1.1.1.3.3.2-2)

	 Derivation Path: TS 38.508-1 [4], Table 4.6.1-5

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  si-SchedulingInfo SEQUENCE {
	
	
	

	    schedulingInfoList SEQUENCE {
	1 entry
	
	

	
	
	
	

	      si-BroadcastStatus
	notBroadcasting
	
	

	      si-Periodicity
	Rf64
	
	

	      sib-MappingInfo SEQUENCE {
	
	
	

	        type
	SibType3
	
	

	
	
	
	

	        valueTag
	1
	
	

	        areaScope
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	
	
	
	

	
	
	
	

	    si-Request-Config
	SI-RequestConfig
	
	

	    si-Request-ConfigSUL
	
Not present
	
	

	
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.1.3.3.3-2: SI-RequestConfig (Table 7.1.1.1.3.3.3-1)

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

	Information Element
	Value/remark
	Comment
	Condition

	SI-RequestConfig ::= SEQUENCE {
	
	
	

	  rach-OccasionsSI = SEQUENCE {
	
	
	

	    rach-ConfigSI
	RACH-ConfigGeneric
	Table 4.6.3-98
	

	    ssb-perRACH-Occasion
	one
	
	

	  }
	
	
	

	  si-RequestPeriod
	two
	
	

	  si-RequestResources SEQUENCE {
	
	
	

	    ra-PreambleStartIndex
	52
	
	

	    ra-AssociationPeriodIndex
	0
	
	

	    ra-ssb-OccasionMaskIndex
	0
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.1.1.3.3.3-3: SIB3 on NR Cell 1(Preamble and Step 3, Table 7.1.1.1.3.3.2-2)

	Derivation Path: TS 38.508-1 [4], Table 4.6.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB3 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE {
	
	
	

	physCellId
	The cell identity of NR Cell 11 defined in 38.508-1 [4] clause 4.4.2 
	
	

	q-OffsetCell
	16
	Preamble
	

	    q-OffsetCell
	-10
	Step 3
	

	  }
	
	
	

	}
	
	
	


<End of change>
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