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X.4
Reference system configurations

The reference system configurations specified in this sub clause apply to all NB-IoT test cases unless otherwise specified.

X.4.1
Simulated network scenarios

Simulated network scenarios to be tested are listed in this sub clause.

NOTE 1:
The number of cells specified does not necessarily correspond to the maximum number of resources to be configured simultaneously in test equipment. Please refer to Table FFS for such information.

NOTE 2: 
For NAS test cases see sub clause FFS

X.4.1.1
Single cell network scenarios

For NB-IOT basic single cell environment, Cell 1 is used.

X.4.1.2
NB-IoT single mode multi cell network scenarios

For NB-IoT basic intra-frequency multi cell environment, Cell 1 and Cell 2 are used.

For NB-IoT basic inter-frequency multi cell environment, Cell 1 and Cell 3 are used.

For NB-IoT multi tracking area intra-frequency multi cell environment, Cell 1 and Cell 11 are used.

For NB-IoT multi tracking area inter-frequency multi cell environment, Cell 1 and Cell 23 are used.

For NB-IoT multi PLMN inter-frequency multi cell environment, Cell 1, Cell 12, Cell 13 and Cell 14 are used.

X.4.2
Simulated cells

NOTE 1: For NAS test cases see subclause FFS.

NOTE 2: Test frequency and range defined in table X.4.2-1 do not apply to 36.521-1 test cases.

Test frequencies and simulated cells are defined in table X.4.2-1. For NB-IoT cells, f1 is the default test frequency. 
Default parameters for simulated cells are specified in table X.4.2-1A and table X.4.2-2.

Common parameters for simulated cells are specified in subclauses X.4.3 to X.4.6A.

Other cell specific parameters are specified in subclause X.4.7.

Table X.4.2-1: Definition of test frequencies and simulated cells

	Test frequency
	RAT
	Operating band
	Range
	Simulated cells

	f1
	NB-IoT
	Operating band under test
	Mid

(Note 1)
	Cell 1, Cell 2, Cell 4, Cell 11 (Note 2)

	f2
	NB-IoT
	Operating band under test
	High

(Note 1)
	Cell 3, Cell 12, Cell 23

	f3
	NB-IoT
	Operating band under test
	Low

(Note 1)
	Cell 6, Cell 13

	f4
	NB-IoT
	Operating band under test
	(Note 1)
	Cell 14

	f5
	NB-IoT
	Operating band for inter-band cells
	Mid

(Note 1)
	Cell 10, Cell 30, Cell 31

	f6
	NB-IoT
	Operating band for inter-band cells
	High

(Note 1)
	Cell 28, Cell 29

	f7
	NB-IoT
	Operating band for inter-band cells
	Low

(Note 1)
	

	Note 1:
For signalling test, see clause FFS.

Note 2:
For signalling test, simultaneous co-existence of Cell 2 with Cell 11 is not allowed.




Table X.4.2-1A: Default E-UTRA parameters for simulated cells

	cell ID
	E-UTRAN Cell Identifier
	Physical layer cell identity
	rootSequenceIndex FDD

	
	eNB Identifier
	Cell Identity
	
	

	Cell 1
	'0000 0000 0000 0000 0001'B
	'0000 0000'B
	0
	22

	Cell 2
	'0000 0000 0000 0000 0001'B
	'0000 0010'B
	2
	86

	Cell 3
	'0000 0000 0000 0000 0010'B
	'0000 0011'B
	3
	22

	Cell 4
	'0000 0000 0000 0000 0011'B
	'0000 0100'B
	4
	150

	Cell 6
	'0000 0000 0000 0000 0100'B
	'0000 0110'B
	6
	22

	Cell 11
	'0000 0000 0000 0000 0110'B
	'0000 1011'B
	11
	214

	Cell 12
	'0000 0000 0000 0000 0010'B
	'0000 1100'B
	12
	86

	Cell 13
	'0000 0000 0000 0000 0100'B
	'0000 1101'B
	13
	86

	Cell 14
	'0000 0000 0000 0000 0111'B
	'0000 1110'B
	14
	22

	Cell 28
	'0000 0000 0000 0000 0010'B
	'0001 1100'B
	28
	86

	Cell 29
	'0000 0000 0000 0000 0100'B
	'0001 1101'B
	29
	86

	Cell 30
	'0000 0000 0000 0000 0111'B
	'0001 1110'B
	30
	86

	Cell 31
	'0000 0000 0000 0000 0110'B
	'0001 1111'B
	31
	214


Table X.4.2-2: Default NAS parameters for simulated cells

	cell ID
	Tracking Area
	TA# list

(Note 1)
	GUTI (Note 2)

	
	TA#
	PLMN
	TAC
	
	MME Identifier
	M-TMSI

	
	
	MCC
	MNC
	
	
	MME Group ID
	MME Code
	

	Cell 1
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	Arbitrarily selected according to TS 23.003 subclause 2.8 [2].

	Cell 2
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Cell 3
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Cell 4
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Cell 6
	TAI-1
	(Note 3)
	1
	TAI-1
	32769
	1
	

	Cell 11
	TAI-2
	(Note 3)
	2
	TAI-2
	32769
	1
	

	Cell 12, Cell 28
	TAI-3
	002
	11
	1
	TAI-3
	32769
	1
	

	Cell 13, Cell 29
	TAI-4
	003
	21
	1
	TAI-4
	32769
	1
	

	Cell 14, Cell 30
	TAI-5
	004
	31
	1
	TAI-5
	32769
	1
	

	Cell 31
	TAI-2
	(Note 3)
	2
	TAI-2
	32769
	1
	

	Note 1:
The value(s) in the column TA# list indicates TAI(s) included in the response messages of the registration procedure (ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT) when the UE performs the registration procedure on a corresponding cell.

Note 2:
The value in the column GUTI indicates GUTI included in the response messages of the registration procedure (ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT) when the UE performs the registration procedure on a corresponding cell.

Note 3:
Set to the same Mobile Country Code and Mobile Network Code stored in EFIMSI on the test USIM card (subclause 4.9.3).


X.4.3
Common parameters for simulated NB1 cells

The parameters specified in this sub clause apply to all simulated NB1 cells unless otherwise specified.

X.4.3.1
Common configurations of system information blocks

X.4.3.1.1
Combinations of system information blocks

The combination of system information blocks required by a test case depends on the test case scenario. In this clause, the following combinations of system information blocks are defined.

Combination 1 is the default combination which applies to the following test case scenarios:

- NB1 single cell scenario

Combination 2 applies to the following test case scenarios:

-  NB1  intra-frequency multi cell scenario

- NB1 intra-frequency multi cell scenario with neighbouring cell related information
Combination 3 applies to the following test case scenarios:

- NB1  inter-frequency multi cell scenario

Table X.4.3.1.1-1: Combinations of system information blocks

	System information block type

	Combi​nation No.
	SIB2-NB
	SIB3-NB
	SIB4-NB
	SIB5-NB
	SIB 14-NB
	SIB

16-NB

	1
	X
	
	
	
	
	

	2
	X
	X
	X
	
	
	

	3
	X
	X
	
	X
	
	


X.4.3.1.2
Scheduling of system information blocks

The scheduling configurations for combinations of system information blocks are defined in the following tables.

Table X.4.3.1.2-1: Scheduling for combination 1

	Scheduling Information No.
	Periodicity

[radio frames]
	Mapping of system information blocks

	1
	64
	SIB2-NB


Table X.4.3.1.2-2: Scheduling for combination 2

	Scheduling Information No.
	Periodicity

[radio frames]
	Mapping of system information blocks

	1
	64
	SIB2-NB

	2
	64
	SIB3-NB

	3
	64
	SIB4-NB


Table X.4.3.1.2-3: Scheduling for combination 3

	Scheduling Information No.
	Periodicity

[radio frames]
	Mapping of system information blocks

	1
	64
	SIB2-NB

	2
	64
	SIB3-NB

	3
	64
	SIB5-NB


X.4.3.2
Common contents of system information messages

-
MasterInformationBlock-NB

The MasterInformationBlock-NB includes the system information transmitted on BCH.
Table X.4.3.2-1: MasterInformationBlock-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	MasterInformationBlock-NB ::= SEQUENCE {
	
	
	

	  systemFrameNumber-MSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  hyperSFN-LSB-r13
	A valid value as defined in TS 36.331 [17]
	
	

	  schedulingInfoSIB1-r13
	FFS
	
	

	  systemInfoValueTag-r13
	0
	
	

	  ab-Enabled-r13
	FALSE
	
	

	  operationModeInfo-r13 CHOICE {
	
	
	

	        inband-SamePCI-r13
	
	
	Inband-PCI

	        inband-DifferentPCI-r13
	
	
	Inband_Different

	        guardband-r13
	
	
	Guard

	        standalone-r13
	
	
	Standalone

	             },
	
	
	

	}
	
	
	

	ChannelRasterOffset-NB-r13
	FFS
	
	

	Guardband-NB-r13::= SEQUENCE {
	
	
	Guard

	         rasterOffset-r13
	
	
	

	          spare
	
	
	

	             }
	
	
	

	Inband-SamePCI-NB-r13::= SEQUENCE {
	
	
	Inband-PCI

	         eutra-CRS-SequenceInfo-r13
	Value from X.4.2
	
	

	             }
	
	
	

	Inband-DifferentPCI-NB-r13::= SEQUENCE {
	
	
	Inband_Different

	          eutra-CRS-SequenceInfo-r13
	Value from X.4.2
	
	

	         rasterOffset-r13
	
	
	

	          spare
	
	
	

	             }
	
	
	

	Standalone-NB-r13::= SEQUENCE {
	
	
	Standalone

	         spare
	
	
	

	             }
	
	
	

	}
	
	
	


	Condition
	Explanation

	Inband-PCI
	In-band transmission with same PCI

	Inband_Different
	In-band transmission with different PCI

	Standalone
	Stand alone mode for NB-IOT

	Guard
	Guard band mode for NB-IOT


-
SystemInformation-NB

The SystemInformation-NB message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Table X.4.3.2-2: SystemInformation-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformation-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    systemInformation-r13 
	
	
	

	      criticalExtensionsFuture SEQUENCE {}
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	SystemInformation-NB-r13-IEs ::=
SEQUENCE {
	
	
	

	sib-TypeAndInfo-r13 CHOICE {}
	See subclause X.4.3.1
	
	

	},
	
	
	

	lateNonCriticalExtension SEQUENCE {}
	Not present
	
	

	nonCriticalExtension SEQUENCE {}
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType1-NB 

SystemInformationBlockType1-NB contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Table X.4.3.2-3: SystemInformationBlockType1-NB
	Derivation Path: 36.331 clause 6.7.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-NB-r13 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInfo-r13 SEQUENCE {
	
	
	

	    plmn-IdentityList-r13 SEQUENCE (SIZE (1..6)) OF SEQUENCE {
	1 entry
	
	

	      plmn-Identity[1] SEQUENCE {
	
	
	

	        mcc SEQUENCE (SIZE (3)) OF MCC-NMC-Digit
	See table X.4.2-2
	For NAS test cases, see table FFS.
	

	        mnc SEQUENCE (SIZE (2..3)) OF MCC-NMC-Digit
	See table X.4.2-2
	For NAS test cases, see table FFS.
	

	      }
	
	
	

	      cellReservedForOperatorUse[1]
	notReserved
	
	

	      attachWithoutPDN-Connectivity
	True
	ATTACH_WITHOUT_PDN
	

	      attachWithoutPDN-Connectivity
	False
	ATTACH_WITH_PDN
	

	    }
	
	
	

	    trackingAreaCode-r13
	See table X.4.2-2
	For NAS test cases, see table 6.3.2.2-1.
	

	    cellIdentity-r13
	Cell ID for the simulated cell
	
	

	    cellBarred-r13
	notBarred
	
	

	    intraFreqReselection-r13
	notAllowed
	
	

	  }
	
	
	

	  cellSelectionInfo r13 SEQUENCE {
	
	
	

	    q-RxLevMin-r13
	-70 (-140 dBm)
	For RF/RRM test cases
	

	
	-106 dBm
	For signalling test cases
	

	    q-Qualmin-r13
	FFS
	
	

	  }
	
	
	

	  p-Max-r13
	Not present
	
	

	  freqBandIndicator-r13
	Operating band under test.
	
	

	   multiBandInfoList-r13
	Not Present
	
	

	  schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	See subclause X.4.3.1
	
	

	  si-WindowLength-r13
	FFS
	
	

	  si-RadioFrameOffset-r13
	FFS
	
	

	  systemInfoValueTag-r13
	0
	
	

	SystemInfoValueTagList-NB-r13 :: SEQUENCE {}
	FFS
	
	

	    lateNonCriticalExtension
	Not present
	
	

	    nonCriticalExtension SEQUENCE {}
	Not Present
	
	

	   }
	
	
	

	}
	
	
	


	Condition
	Explanation

	ATTACH_WITH_PDN
	If the UE supports attach with PDN request.

	ATTACH_WITHOUT_PDN
	If the UE supports attach without PDN request.


X.4.3.3
Common contents of system information blocks

-
SystemInformationBlockType2-NB

The IE SystemInformationBlockType2-NB  contains radio resource configuration information that is common for all UEs.

Table X.4.3.3-1: SystemInformationBlockType2-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2-NB-r13 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon-r13 SEQUENCE {}
	RadioResourceConfigCommonSIB-DEFAULT
	See subclause FFS
	

	  ue-TimersAndConstants-r13 SEQUENCE {
	
	
	

	    t300-r13
	FFS
	
	

	    t310-r13
	FFS
	
	

	    n310-r13
	FFS
	
	

	    t311-r13
	FFS
	
	

	    n311-r13
	FFS
	
	

	  }
	
	
	

	  freqInfo-r13 SEQUENCE {
	
	
	

	    ul-CarrierFreq-r13
	Not present
	Default UL EARFCN applies
	

	    additionalSpectrumEmission-r13
	FFS
	
	

	  }
	
	
	

	  timeAlignmentTimerCommon-r13
	FFS
	‘
	

	      multiBandInfoList-r13 SEQUENCE {}
	Not present
	
	

	      lateNonCriticalExtension SEQUENCE {}
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType3-NB

The IE SystemInformationBlockType3-NB contains cell re-selection information common for intra-frequency, inter-frequency as well as intra-frequency cell re-selection information other than neighbouring cell related.

Table X.4.3.3-2: SystemInformationBlockType3-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3-NB-r13 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon-r13 SEQUENCE {
	
	
	

	    q-Hyst-r13
	dB0
	To reduce interference between intra-frequency multiple cells
	

	  }
	
	
	

	  cellReselectionServingFreqInfo SEQUENCE-r13 {
	
	
	

	    s-NonIntraSearch-r13
	Not present
	
	

	  }
	
	
	

	  intraFreqCellReselectionInfo-r13 SEQUENCE {
	
	
	

	    q-RxLevMin-r13
	-70 (-140 dBm)
	For RF/RRM test cases
	

	
	-106 dBm
	For signalling test cases
	

	    q-QualMin-r13
	Not present
	
	

	    p-Max-r13
	Not present
	
	

	    s-IntraSearchP-r13
	FFS
	
	

	    t-Reselection-r13
	0
	
	

	  }
	
	
	

	freqBandInfo-r13
	Not present
	
	

	multiBandInfoList-r1
	Not present
	
	

	  lateNonCriticalExtension 
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType4-NB

The IE SystemInformationBlockType4-NB contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters.
Table X.4.3.3-3: SystemInformationBlockType4-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType4-NB-r13 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList-r13 SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {}
	Not present
	Not required unless Qoffset configuration is tested. When Qoffset configuration is tested, see table FFS.
	

	  intraFreqBlackCellList SEQUENCE-r13 (SIZE (1..maxCellBlack)) OF SEQUENCE {}
	Not present
	Not required unless Blacklisted cell list configuration is tested. When Blacklisted cell list configuration is tested, see table FFS.
	

	  lateNonCriticalExtension 
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType5-NB

The IE SystemInformationBlockType5-NB contains information relevant only for inter-frequency cell re-selection i.e. information about other NB-IOT frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
Table X.4.3.3-4: SystemInformationBlockType5-NB
	Derivation Path: 36.331 clause 6.7.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType5-NB-r13 ::= SEQUENCE {
	
	
	

	t-Reselection-r13
	
	
	

	  interFreqCarrierFreqList-r13 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	The same number of entries as the configured inter-freq carriers. For Signalling test cases except NAS, see table FFS.

For NAS test cases when cells are on same PLMN, see table FFS.
	n denotes the index of the entry
	

	    dl-CarrierFreq-r13[n]
	Downlink EARFCN under test

For Signalling test cases except NAS, see table FFS.

For NAS test cases when cells are on same PLMN, see table FFS.
	
	

	    q-RxLevMin-r13[n]
	-65 (-130 dBm)
	For RF/RRM test cases
	

	
	-106 dBm
	For signalling test cases
	

	  q-QualMin-r13[n]
	Not present
	
	

	    p-Max-r13[n]
	Not present
	
	

	    t-Reselection-r13[n]
	0
	Typical value in real network
	

	    q-OffsetFreq-r13[n]
	dB0
	Qoffset doesn’t apply by default.
	

	    interFreqNeighCellList-r13[n] SEQUENCE (SIZE (1..maxCellInter)) OF SEQUENCE {}
	Not present
	Not required unless Qoffset configuration is tested.
	

	    interFreqBlackCellList-r13[n] SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {}
	Not present
	Not required unless Blacklisted cell list configuration is tested.
	

	multiBandInfoList-r13
	Not present
	
	

	}
	
	
	


-
SystemInformationBlockType14-NB

The IE SystemInformationBlockType14-NB contains the AB parameters.

Table X.4.3.3-5: SystemInformationBlockType14-NB
FFS
-
SystemInformationBlockType16-NB

The IE SystemInformationBlockType16-NB contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time..

Table X.4.3.3-6: SystemInformationBlockType16-NB

FFS
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