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22.2.9
NB-IoT / Inter-frequency cell reselection

22.2.9.1
Test Purpose (TP)

(1)

with { UE in RRC_IDLE state }

ensure that {

  when { UE detects both intra-frequency and equal priority inter-frequency neighbour cells and the inter-frequency cell is the highest ranked cell }

    then { UE reselects the inter-frequency cell }

            }

(2)

with { UE in  RRC_IDLE state }

ensure that {

  when { SnonintrasearchP is non-zero in system information }

    then { UE perform measurement and reselects the cell which belong to the equal priority inter-frequency cell upon Srxlev < SnonintrasearchP }

           }

(3)

void






22.2.9.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause5.2.4.2a, 5.2.4.5 and 5.2.4.6. Unless otherwise stated these are Rel-13 requirements.

[TS 36.304, clause 5.2.4.2a]
When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided by the serving cell.

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for NB-IoT inter-frequencies which are indicated in system information:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP, the UE may choose not to perform inter-frequency measurements.

-
Otherwise, the UE shall perform inter-frequency measurements.

[TS 36.304, clause 5.2.4.5]
For NB-IoT inter-frequency cell reselection shall be based on ranking as defined in sub-clause 5.2.4.6.
…

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6.
…

[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:


[image: image1.emf] 

R s  = Q meas , s  + Q Hyst   -   Qoffset temp   R n  = Q meas , n   -   Qoffset  -   Qoffset temp    


where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise and for NB-IoT this equals to Qoffsetfrequency.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3]


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2 (5.2.3.2a for NB-IoT), but may exclude all CSG cells that are known by the UE not to be CSG member cells.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the
new cell is better ranked than the serving cell during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.

22.2.9.3
Test description

22.2.9.3.1
Pre-test conditions

System Simulator:

-
Ncell 1, Ncell 2 and Ncell 3 have different tracking areas. 
-
System information combination 3 as defined in TS 36.508 [18] clause 8.1.4.3.1.

UE:

None.

Preamble:

-
UE is in state 3-NB Idle mode on Ncell 1 according to TS 36.508 [18].

22.2.9.3.2
Test procedure sequence

Table 22.2.9.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. The configuration marked "T1", "T2" and "T3" is applied at the point indicated in the Main behaviour description in Table 22.2.9.3.2-2.

Table 22.2.9.3.2-1: Time instances of cell power level and parameter changes

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Parameter
	Unit
	Ncell 1
	Ncell 2
	Ncell 3
	Remark

	T1
	Cell-specific NRS EPRE
	dBm/15kHz
	-91
	-85
	-73
	The power level values are set so that RNcell1 < RNcell2 < R Ncell3.

	T2
	Cell-specific NRS EPRE
	dBm/15kHz
	-79
	Off
	-95
	Srxlev of Ncell 3 is less than SnonintrasearchP


Table 22.2.9.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0
	The SS updates the SIB3-NB for Ncell 3 as per Table 22.2.9.3.3-5 specified below.
	-
	
	
	

	1
	The SS changes the cells power level setting according to the row "T1" in table 22.2.9.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the test result of generic test procedure in TS 36.508 subclause 8.1.5A.5 indicate that the UE is camped on Ncell 3?

NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	1
	-

	3
	Void
	-
	-
	-
	-

	3A
	The SS updates the SIB3-NB for Ncell 3 as per Table 22.2.9.3.3-1 specified below.
	-
	-
	-
	-

	4
	The SS transmits a Paging-NB message on Ncell 3 to notify the UE of the system information change. The systemInfoValueTag-r13 in the MasterInformationBlock-NB is increased.
	<--
	Paging-NB
	-
	-

	5
	Void
	-
	-
	-
	-

	5A
	Wait for 2.1* modification period (Note 1) to allow the new system information to take effect.
	-
	-
	-
	-

	6
	The SS re-adjusts the cell-specific reference signal levels according to row "T2" in table 22.2.9.3.2-1.
	
	
	
	

	7
	Check: Does the test result of generic procedure 8.1.5A.5 indicate that the UE is camped on Ncell 1?
NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	2
	P


22.2.9.3.3
Specific message contents

Table 22.2.9.3.3-1: SystemInformationBlockType3-NB for Ncells 1 and 3 (step 4, table 22.2.9.3.2-2)

	Derivation path: 36.508 table 8.1.4.3.3-2

	Information Element
	Value/remark
	Comment

	SystemInformationBlockType3-NB-r13 ::= SEQUENCE {
	
	

	  cellReselectionServingFreqInfo-r13 SEQUENCE {
	
	

	    s-NonIntraSearch-r13
	8 (16 dB)
	

	  }
	
	

	}
	
	


Table 22.2.9.3.3-2: MasterInformationBlock-NB for Ncell 1 and 3 (step 4, Table 22.2.9.3.2-2)

	Derivation Path: 36.508 table 8.1.4.3.2-1

	Information Element
	Value/remark
	Comment

	MasterInformationBlock-NB ::= SEQUENCE {
	
	

	  systemInfoValueTag-r13
	The value is increased by 1
	

	}
	
	


Table 22.2.9.3.3-3: SystemInformationBlockType5-NB for Ncell 3 (step 4, Table 22.2.9.3.2-2)

	Derivation path: 36.508 table 8.1.4.3.3-4

	Information Element
	Value/Remark
	Comment

	SystemInformationBlockType5-NB-r13 ::= SEQUENCE {
	
	

	  interFreqCarrierFreqList-r13 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	

	    dl-CarrierFreq-r13[1]
	EARFCN of Ncell 1
	

	  }
	
	

	}
	
	


Table 22.2.9.3.3-4: Paging-NB (step 4, Table 22.2.9.3.2-2)

	Derivation path: 36.508 Table 8.1.6.1-2

	Information Element
	Value/Remark
	Comment

	Paging-NB ::= SEQUENCE {
	
	

	  PagingRecordList-r13
	Not present
	

	  systemInfoModification-r13
	true
	

	  nonCriticalExtension SEQUENCE {}
	Not present
	

	}
	
	


Table 22.2.9.3.3-5: SystemInformationBlockType3-NB for Ncell 3 (step 0, Table 22.2.9.3.2-2)

	Derivation path: 36.508 table 8.1.4.3.3-2

	Information Element
	Value/remark
	Comment

	SystemInformationBlockType3-NB-r13 ::= SEQUENCE {
	
	

	  cellReselectionServingFreqInfo-r13 SEQUENCE {
	
	

	    s-NonIntraSearch-r13
	0
	

	  }
	
	

	}
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