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< Start of modified section >

6.1.2.6a
Cell reselection using Treselection / Enhanced Coverage

6.1.2.6a.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state, and camped on a cell in enhanced coverage, and the UE is not in high mobility state }

ensure that {

  when { cell reselection criteria are fulfilled during a time interval TreselectionEUTRA_CE }

  then { UE reselects the highest ranked cell } 
            }

6.1.2.6a.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in:  TS 36.300, clause 23.7b, and TS 36.304, clause 5.2.3.2, 5.2.4.6a and 5.2.4.7. Unless otherwise stated these are Rel-13.

 [TS 36.300, clause 23.7b]

A UE in enhanced coverage is a UE that requires the use of enhanced coverage functionality to access the cell. In this release of specification two enhanced coverage modes (mode A, mode B) are supported. The support of enhanced coverage mode A is mandatory for a BL UE.

A UE may access a cell using enhanced coverage functionality only if the MIB of the cell indicates that scheduling information for SIB1 specific for BL UEs is scheduled. System information procedures for UEs in enhanced coverage are identical to the system information procedures for bandwidth reduced low complexity UEs. A UE capable of enhanced coverage acquires, if needed, and uses legacy system information when in normal coverage if it is not a BL UE. A UE capable of enhanced coverage acquires, if needed, and uses system information specific for UEs in enhanced coverage. A UE in enhanced coverage is not required to detect SIB change when in RRC_CONNECTED.

A set of PRACH resources (e.g. time, frequency, preamble); each associated with a coverage enhancement level, is provided in SIB. Number of PRACH repetitions and number of maximum preamble transmission attempts per coverage enhancement level are provided in SIB. UEs in same enhanced coverage level use random access resources associated with the same enhanced coverage level. Time/frequency resources and repetition factor for random access response messages for UEs in enhanced coverage are derived from the used PRACH resources.

A UE in enhanced coverage is paged using the same mechanism for paging BL UEs. The starting subframe of a paging occasion and the repetition pattern (in both time and frequency domain for downlink common control signalling) of that paging occasion are determined irrespective of the UEs enhanced coverage level.

The paging request from the MME for a UE supporting enhanced coverage functionality may contain enhanced coverage level related information and corresponding cell ID.

A UE in RRC_IDLE does not inform the network when it changes the enhanced coverage level.

A UE in enhanced coverage camps on a suitable cell where S criterion for UEs in enhanced coverage is fulfilled. The UE shall re-select to inter-frequency cells in which it is able to operate in normal coverage over cells in which it has to be in enhanced coverage.

Connected mode mobility mechanisms such as measurement reporting, network controlled handover etc., are supported for UEs in enhanced coverage. No additional mechanisms are introduced to support the use of enhanced coverage functionality to access an E-UTRA cell during inter-RAT handovers.
[TS 36.304, clause 5.2.3.2]

For NB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2.a.

The cell selection criterion S in normal coverage is fulfilled when:

	Srxlev > 0 AND Squal > 0


where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (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 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:
max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB);

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [33]


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.

If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE (dB)


For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).

[TS 36.304, clause 5.2.4.6]

…

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.
…
[TS 36.304, clause 5.2.4.6a]

Ranking as defined in sub-clause 5.2.4.6 is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any) while the UE is in enhanced coverage.

[TS 36.304, clause 5.2.4.7]

…

TreselectionEUTRA_ CE
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN  when a neighbour cell is evaluated for camping in enhanced coverage. The parameter can be set per E-UTRAN frequency.
…

6.1.2.6a.3
Test description

6.1.2.6a.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 2 have different tracking areas according to table 6.0.1-2.

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

-
SystemInformationBlockType3 using parameters as specified in Table 6.1.2.6a.3.3-1.

UE:

None.

Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.1.2.6a.3.2
Test procedure sequence

Table 6.1.2.6a.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 exact instants on which these values shall be applied are described in the texts in this clause. Configurations marked "T1" and "T2" are applied at the points indicated in the Main behaviour description in Table 6.1.2.6a.3.2-2.
Table 6.1.2.6a.3.2-1: Time instances of cell power level and parameter change
	Ti
	Parameter
	Unit
	Cell 1
	Cell 2
	Remark

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-91
	Cell 1 remains the highest ranked

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-79
	Cell 2 becomes the highest ranked cell

	Note:
The total test tolerance used is the sum of downlink signal level uncertainty (TS 36.508 clause 6.2.2.1) and relative UE measurement accuracy of RSRP (TS 36.133 clause 9.1.21.2 in CEModeA).


Table 6.1.2.6a.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Wait for 1 second to allow UE to enter RRC_IDLE state on Cell 1. 
	-
	-
	-
	-

	2
	SS adjusts the cell levels according to row T1 of table 6.1.2.6a.3.2-1.
	-
	-
	-
	-

	3
	Wait for 60s to ensure UE detects Cell 2
	-
	-
	-
	-

	4
	SS re-adjusts cell-specific reference signal levels according to rows "T2" in table 6.1.2.6a.3.2-1.
	-
	-
	-
	-

	5
	Check: Does the UE send an RRCConnectionRequest on Cell 2 within the next 15s?
	-->
	RRCConnectionRequest 
	1
	F

	6
	Check: Does the UE send an RRCConnectionRequest on Cell 2 within the next 30s?
	-->
	RRCConnectionRequest 
	1
	P

	7-10
	Steps 2 to 5 of the generic test procedure in TS 36.508 subclause 6.4.2.7 are performed on Cell 2.

NOTE: The UE performs a TAU procedure.
	-
	-
	-
	-


6.1.2.6a.3.3
Specific message contents

Table 6.1.2.6a.3.3-1: SystemInformationBlockType3 for cell 1 (preamble and all steps, Table 6.1.2.6a.3.2-2)

	Derivation Path: 36.508 table 4.4.3.3-2 with condition CEmodeA

	Information Element
	Value/remark
	Comment

	SystemInformationBlockType3 ::= SEQUENCE {
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	

	    q-RxLevMin
	-54 dBm
	

	  }
	
	

	  lateNonCriticalExtension {
	
	

	    t-ReselectionEUTRA-CE-r13
	15
	seconds

	  }
	
	

	}
	
	


Table 6.1.2.6a.3.3-2: SystemInformationBlockType4 for cell 1 (preamble and all steps 6.1.2.6a.3.2-2)

	Derivation Path: 36.508 table 4.4.3.3-3

	Information Element
	Value/remark
	Comment

	SystemInformationBlockType4 ::= SEQUENCE {
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {
	
	

	    physCellId [1]
	Physical cell identity of Cell 2
	

	  }
	
	

	}
	
	


< End of modified section >
