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22.3.1.8
NB-IoT / RACH Procedure / Non-anchor carrier
22.3.1.8.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state and SystemInformationBlockType22-NB with IE nprach-ParametersList-r14 is broadcast }

ensure that {

  when { UE has need to send a CCCH UL MAC PDU and UE is in enhanced coverage level 0}

    then { UE transmits a random access preamble repeated numRepetitionsPerPreambleAttempt from Random Access Preambles group using the non-anchor NPRACH resource corresponding to enhanced coverage level 0}

           }

22.3.1.8.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clauses 5.1.1.

[TS 36.321, clause 5.1.1]

…
-
if the UE is an NB-IoT UE:

-
the available set of PRACH resources supported in the Serving Cell on the anchor carrier, nprach-ParametersList, and on the non-anchor carriers, in ul-ConfigList.

-
for EDT, the available set of PRACH resources associated with EDT on anchor carrier, nprach-ParametersList-EDT, and on the non-anchor carriers, in ul-ConfigList.

-
for random access resource selection and preamble transmission:

-
a PRACH resource is mapped into an enhanced coverage level.

-
each PRACH resource contains a set of nprach-NumSubcarriers subcarriers which can be partitioned into one or two groups for single/multi-tone Msg3 transmission by nprach-SubcarrierMSG3-RangeStart and nprach-NumCBRA-StartSubcarriers as specified in TS 36.211 [7, 10.1.6.1]. Each group is referred to as a Random Access Preamble group below in the procedure text.

-
a subcarrier is identified by the subcarrier index in the range:
[nprach-SubcarrierOffset, nprach-SubcarrierOffset + nprach-NumSubcarriers -1]

-
each subcarrier of a Random Access Preamble group corresponds to a Random Access Preamble.

-
when the subcarrier index is explicitly sent from the eNB as part of a PDCCH order ra-PreambleIndex shall be set to the signalled subcarrier index.

-
the mapping of the PRACH resources into enhanced coverage levels is determined according to the following:

-
the number of enhanced coverage levels is equal to one plus the number of RSRP thresholds present in rsrp-ThresholdsPrachInfoList.

-
each enhanced coverage level has one anchor carrier PRACH resource present in nprach-ParametersList and zero or one PRACH resource for each non-anchor carrier signalled in ul-ConfigList.

-
for EDT, each enhanced coverage level has zero or one anchor carrier PRACH resource present in nprach-ParametersList-EDT and zero or one PRACH resource for each non-anchor carrier signalled in ul-ConfigList.

-
enhanced coverage levels are numbered from 0 and the mapping of PRACH resources to enhanced coverage levels are done in increasing numRepetitionsPerPreambleAttempt order.

-
when multiple carriers provide PRACH resources for the same enhanced coverage level, the UE will randomly select one of them using the following selection probabilities:

-
the selection probability of the anchor carrier PRACH resource for the given enhanced coverage level, nprach-ProbabilityAnchor, is given by the corresponding entry in nprach-ProbabilityAnchorList

-
the selection probability is equal for all non-anchor carrier PRACH resources and the probability of selecting one PRACH resource on a given non-anchor carrier is (1- nprach-ProbabilityAnchor)/(number of non-anchor NPRACH resources)

22.3.1.8.3
Test description

22.3.1.8.3.1
Pre-test conditions

System Simulator:

-
Ncell 1.

-
System information combination 6 as defined in TS 36.508[18] clause 8.1.4.3.1.1.
- 
SystemInformationBlockType22-NB as specified in Table 22.3.1.8.3.3-1.

UE:
None.

Preamble:

-
UE is in state Registered, Idle Mode (state 3-NB) according to [18] in Ncell 1.

22.3.1.8.3.2
Test procedure sequence

Table 22.3.1.8.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched identity.
	<--
	Paging-NB
	-
	-

	2
	Check: Does the UE transmit a preamble on NPRACH on non-anchor carrier in ul-ConfigList in SystemInformationBlockType22-NB?
	-->
	NPRACH Preamble
	1
	P

	3
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing a matching RAPID.
	<--
	Random Access Response
	-
	-

	4
	UE sends an RRCConnectionRequest-NB message?
	-->
	MAC PDU (RRCConnectionRequest-NB)
	-
	-

	5
	The SS transmits a valid MAC PDU containing “UE Contention Resolution Identity” MAC control element with matching “Contention Resolution Identity” and CCCH message (RRCConnectionSetup-NB containing configuration of UE-specific search space).
	<--
	MAC PDU (UE Contention Resolution Identity, RRCConnectionSetup-NB)
	-
	-

	6
	UE sends an RRCConnectionSetupComplete-NB message ?
	-->
	RRCConnectionSetupComplete-NB
	-
	-


22.3.1.8.3.3
Specific message contents

Table 22.3.1.8.3.3-1: SystemInformationBlockType22-NB (preamble)
	Derivation Path: 36.508 Table 8.1.4.3.3-8

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType22-NB-r14 ::= SEQUENCE {
	
	
	

	  dl-ConfigList-r14 SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF DL-ConfigCommon-NB-r14 SEQUENCE {
	1 entry
	
	

	     DL-ConfigCommon-NB-r14[1] SEQUENCE {
	
	
	

	        dl-CarrierConfig-r14
	DL-CarrierConfigCommon-NB-DEFAULT1
	
	

	        pcch-Config-r14 SEQUENCE {
	
	
	

	           npdcch-NumRepetitionPaging-r14
	Not present
	
	

	           pagingWeight-r14
	w1
	
	

	       }
	
	
	

	    }
	
	
	

	 }
	
	
	

	  ul-ConfigList-r14 SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF UL-ConfigCommon-NB-r14 SEQUENCE {
	1 entry
	
	

	    UL-ConfigCommon-NB-r14[1] SEQUENCE {
	
	
	

	      ul-CarrierFreq-r14
	Uplink EARFCN for non-anchor carrier under test.

For Signalling test cases, see 36.508 clause 8.3.2.3. Use the anchor carrier EARFCN + 1.
	
	

	      nprach-ParametersList-r14 SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r14 SEQUENCE {
	1 entry
	
	

	        nprach-Parameters-r14 SEQUENCE {
	
	
	

	          nprach-Periodicity-r14
	ms640
	
	

	          nprach-StartTime-r14
	ms8
	
	

	          nprach-SubcarrierOffset-r14
	n12
	
	

	          nprach-NumSubcarriers-r14
	n12
	
	

	          nprach-SubcarrierMSG3-RangeStart-r14
	oneThird
	
	

	          npdcch-NumRepetitions-RA-r14
	r16
	
	

	          npdcch-StartSF-CSS-RA-r14
	v4
	
	

	          npdcch-Offset-RA-r14
	zero
	
	

	          nprach-NumCBRA-StartSubcarriers-r14
	n8
	
	

	          npdcch-CarrierIndex-r14
	Not present
	
	

	        }
	
	
	

	}
	
	
	

	}
	
	
	

	  }
	
	
	

	  nprach-ProbabilityAnchorList-r14 SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-ProbabilityAnchor-NB-r14 SEQUENCE {
	
	
	

	nprach-ProbabilityAnchor-r14
	oneHalf
	
	

	  }
	
	
	

	}
	
	
	


Table 22.3.1.8.3.3-2: DL-CarrierConfigCommon-NB-DEFAULT1
	Derivation Path: 36.508 clause 8.1.6.3-1A

	Information Element
	Value/remark
	Comment
	Condition

	DL-CarrierConfigCommon-NB -DEFAULT::= SEQUENCE {
	
	
	

	  dl-CarrierFreq-r14
	Downlink EARFCN for non-anchor carrier under test.

For Signalling test cases, see 36.508 clause 8.3.2.3. Use the anchor carrier EARFCN + 2.
	
	

	}
	
	
	


Table 22.3.1.8.3.3-3: SystemInformationBlockType22-NB (post-preamble)
	Derivation Path: 36.508 Table 8.1.4.3.3-8

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType22-NB-r14 ::= SEQUENCE {
	
	
	

	  nprach-ProbabilityAnchorList-r14 SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-ProbabilityAnchor-NB-r14 SEQUENCE {
	
	
	

	nprach-ProbabilityAnchor-r14
	zero
	
	

	  }
	
	
	

	}
	
	
	


