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6.3.10
Intra-Frequency cell selection / From E-UTRA_Idle to E-UTRA RRC_IDLE / CSG cell on same PLMN as previously visited CSG cell
6.3.10.1
Test Purpose (TP)

(1)

with { UE in E-UTRA IDLE state and UE’s Allowed CSG list is not empty }

ensure that {

  when { UE detects strongest E-UTRAN CSG cell, previously not visited, on the same PLMN and on the same frequency as previously visited weaker CSG cell}

    then { UE selects to strongest previously not visited E-UTRAN CSG cell irrespective of stored CSG Cell}

            }

6.3.10.2
Conformance requirements

References: 
The conformance requirements covered in the present TC are specified in: TS 24.301, clause 5.5.3.2.4, TS 36.300 clause 10.1.1.1, TS 36.304 clauses 5.2.3.1, 5.2.3.2, 5.2.4.6, 5.2.4.8.2, 5.2.8, 5.5.1, TS 36.331 clause 6.3.1.


[TS 24.301, clause 5.5.3.2.4]

If the UE has initiated the tracking area updating procedure due to manual CSG selection and receives a TRACKING AREA UPDATE ACCEPT message, the UE shall check if the CSG ID of the cell where the UE has sent the TRACKING AREA UPDATE REQUEST message is contained in the Allowed CSG list. If not, the UE shall add that CSD ID to the Allowed CSG list.

 [TS 36.300 Clause 10.1.1.1 “Cell Selection”]

The principles of PLMN selection in E-UTRA are based on the 3GPP PLMN selection principles. Cell selection is required on transition from EMM_DETACHED to EMM-REGISTERED and from ECM-IDLE or ECM-CONNECTED.

Cell selection:

-
The UE NAS layer identifies a selected PLMN and equivalent PLMNs;

-
The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It reads cell system information broadcast to identify its PLMN(s):

-
The UE may search each carrier in turn (“initial cell selection”) or make use of stored information to shorten the search (“stored information cell selection”).

[TS 36.304 Clause 5.2.3.1 “Cell Selection Process - Description”]

The UE shall use one of the following two cell selection procedures:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are E-UTRA carriers. The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell. On each carrier frequency, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells. Once the UE has found a suitable cell the UE shall select it. If no suitable cell is found the Initial Cell Selection procedure shall be started.

NOTE:
Priorities between different frequencies or RATs provided to the UE by system information or dedicated signalling are not used in the cell selection process.

 [TS 36.304 Clause 5.2.3.2 “Cell Selection Criterion”]

The cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

Squal = Qqualmeas – (Qqualmin + Qqualminoffset)


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX –PPowerClass, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.
[TS 36.304 Clause 5.2.4.6 “Intra-frequency and equal priority inter-frequency Cell Reselection criteria”]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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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 this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.
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.

[TS 36.304 Clause 5.2.4.8.2 “Cell reselection from a CSG cell”]

While camped on a suitable CSG cell, the UE shall apply the normal cell reselection rules as defined in subclause 5.2.4.

 [TS 36.304 Clause 5.2.8 “Any Cell Selection state”]

In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.

The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.
 [TS 36.304 Clause 5.5.1 “Support for manual CSG selection – E-UTRA case”]

In the UE on request of NAS, the AS shall scan all RF channels in the E-UTRA bands according to its capabilities to find available CSGs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CSG ID(s) together with their “HNB name” (if broadcast) and PLMN(s) to the NAS. The search for available CSGs may be stopped on request of the NAS. 

If  NAS has selected a CSG and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CSG to camp on.

[TS 36.331, Clause 6.3.1]
SystemInformationBlockType4

The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SystemInformationBlockType4 information element
-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


intraFreqNeighCellList



IntraFreqNeighCellList

OPTIONAL,
-- Need OR


intraFreqBlackCellList



IntraFreqBlackCellList



OPTIONAL,
-- Need OR


csg-PhysCellIdRange




PhysCellIdRange



OPTIONAL,
-- Cond CSG


...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL

-- Need OP

}

IntraFreqNeighCellList ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

IntraFreqNeighCellInfo ::=

SEQUENCE {


physCellId







PhysCellId,


q-OffsetCell






Q-OffsetRange,


...

}

IntraFreqBlackCellList ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

-- ASN1STOP

	SystemInformationBlockType4 field descriptions

	csg-PhysCellIdRange

Set of physical cell identities reserved for CSG cells on the frequency on which this field was received. The received csg-PhysCellIdRange applies if less than 24 hours has elapsed since it was received and the UE is camped on a cell of the same primary PLMN where this field was received. The 3 hour validity restriction (section 5.2.1.3) does not apply to this field. The UE shall not apply any stored csg-PhysCellIdRange when it is in any cell selection state defined in TS 36.304 [4].

	intraFreqBlackCellList

List of blacklisted intra-frequency neighbouring cells.

	intraFreqNeighbCellList

List of intra-frequency neighbouring cells with specific cell re-selection parameters.

	q-OffsetCell

Parameter “Qoffsets,n” in TS 36.304 [4].


	Conditional presence
	Explanation

	CSG
	This field is optional, need OP, for non-CSG cells, and mandatory for CSG cells.


6.3.10.3
Test description

6.3.10.3.1
Pre-test conditions

System Simulator:
-
Cell 1, Cell 2 and Cell 3 are E-UTRA cells.
-
Cell 1 is not a CSG cell.

-
Cell 2 and Cell 3 are CSG cells.

-
System information combination 4 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 2 and Cell 3.

-
System information combination 1 as defined in TS 36.508 [18] clause 4.4.3.1 is used in E-UTRA Cell 1.
UE:

-
The UE’s Allowed CSG list is empty.
Preamble:

-
The UE is in state Switched OFF (state 1) according to [5].

6.3.10.3.2
Test procedure sequence

Table  6.3.10.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions, while rows marked "T1", "T2", and "T3" are to be applied subsequently. The exact instants at which these values shall be applied are described in the text in this clause.
Table 6.3.10.3.2-2 shows the test steps.
Table 6.3.10.3.2-1: Time instances of cell power level and parameter changes for E-UTRA cells
	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	“Off”
	“Off”
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1.

	
	Qrxlevmin
	dBm
	N/A
	-106
	-106
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-91
	-85
	“Off”
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1.

	
	Srxlev*
	dB
	15
	21
	N/A
	Srxlev = Cell-specific RS EPRE - qRxLevMinEUTRA


	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-91
	“Off”
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1.

	
	Srxlev*
	dB
	21
	15
	N/A
	

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	“Off”
	-91
	-85
	Power level “Off” is defined in TS36.508 Table 6.2.2.1-1.

	
	Srxlev*
	dB
	N/A
	15
	21
	

	Note:
Srxlev is calculated in the UE
	


Table 6.3.10.3.2-2: Main behaviour

	Step
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sets the Cell levels according to row “T0” in Table 6.3.10.3.2-1. 
The UE is switched on.
	-
	-
	-
	-

	2-17
	Steps 2 to 17 of the registration procedure described in TS 36.508 subclause 4.5.2.3 are performed on Cell 1.

NOTE: The UE performs registration and the RRC connection is released.
	-
	-
	-
	-

	18
	The SS changes Cell 2 levels according to the row "T1" in Table 6.3.10.3.2-1.
	-
	-
	-
	-

	19
	The UE is made to perform manual CSG ID selection to Cell 2 (CSG Identity ('000 0000 0000 0000 0000 0000 0010'B)) and Cell 2 is added to the UE’s Allowed CSG list.
	-
	-
	-
	-

	20
	The UE selects Cell 2.
	-
	-
	-
	-

	20-25
	UE performs Steps 1-6 of the generic test procedure in TS 36.508 Table 6.4.2.7-1 and camps on E-UTRAN Cell 2.
	-
	-
	-
	-

	26
	Wait for 6 s for UE to receive system information.
	-
	-
	-
	-

	27
	The SS changes Cell 1 and Cell 2 levels according to row "T2" in Table 6.3.10.3.2-1.
	-
	-
	-
	-

	28-33
	UE performs Steps 1-6 of the generic test procedure in TS 36.508 Table 6.4.2.7-1 and camps on E-UTRAN Cell 1.
	-
	-
	-
	-

	34
	The SS changes Cell 1, Cell 2 and Cell 3 levels according to row "T3" in table 6.3.10.3.2-1.
	-
	-
	-
	-

	35
	Check: Does the test result of generic test procedure in TS 36.508 Table 6.4.2.7-1 indicate that the UE is camped on E-UTRAN Cell 3?
	-
	-
	1
	-


6.3.10.3.3
Specific message contents

Table 6.3.10.3.3-1: SystemInformationBlockType1 for Cell 1, Cell 2 and Cell 3 (preamble and all steps, Table 6.3.10.3.2-2)

	Derivation Path: 36.508 Table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  cellAccessRelatedInfo SEQUENCE {
	
	
	

	    csg-Indication

    
	FALSE
	
	Cell 1

	
	TRUE
	
	Cell 2

	
	TRUE
	
	Cell 3

	    csg-Identity

    
	Not present
	
	Cell 1

	
	1
	
	Cell 2

	
	1
	
	Cell 3

	    }
	
	
	

	  }
	
	
	

	}
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