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x.1.2.2
NB-IoT / Cell selection / Qrxlevmin

x.1.2.2.1
Test Purpose (TP)

(1)

with { UE in RRC_IDLE state }

ensure that {

  when { a cell fulfils all requirements for a suitable cell except the cell selection criteria which are not fulfilled (S<0)}

    then { the UE does not consider the cell suitable and no camping on this cell can take place }

            }

(2)

with { UE in RRC_IDLE state }

ensure that {

  when { a cell fulfils all requirements for a suitable cell including the cell selection criteria for a cell which are also fulfilled (S>0)}

   then { the UE considers the cell suitable and camps on it }

            }

x.1.2.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in:  TS 36.300, clause 10.1.1.1 and TS 36.304, clause 4.1, 5.1.2.2, 5.2.3.1, 5.2.3.2a and 5.2.8a.

[TS 36.300, clause 10.1.1.1]

Cell selection:

-
The UE NAS 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").

-
The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and commence the cell reselection procedure:

-
A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part of a tracking area which is in the list of "forbidden tracking areas for roaming";

-
An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred;

[TS 36.304, clause 4.1]

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [5]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

[TS 36.304, clause 5.1.2.2]

The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high quality criterion is fulfilled:

1.
For an E-UTRAN and NB-IoT cell, the measured RSRP value shall be greater than or equal to -110 dBm.

Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the RSRP value. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.

...

Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.

[TS 36.304, clause 5.2.3.1]

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 or NB-IoT 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.

[TS 36.304, clause 5.2.3.2a]

The cell selection criterion S is fulfilled when:

	Srxlev > 0


where: 
	Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp


where:
	Srxlev
	Cell selection RX level value (dB)

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

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	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 [TS 36.101]. 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 [TS 36.101]


[TS 36.304, clause 5.2.8a]

In this state, the UE shall attempt to find a suitable cell of any PLMN to camp on 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 a suitable cell is found.

x.1.2.2.3
Test description

x.1.2.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

-
None.

Preamble:

-
The UE is in state Switched OFF (state 1) according to [18].

x.1.2.2.3.2
Test procedure sequence

Table x.1.2.2.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cell 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 x.1.2.2.3.2-2

Table x.1.2.2.3.2-1: Time instances of cell power level and parameter changes

	
	Parameter
	Unit
	Cell 1
	Remark

	T1
	Cell-specific NRS EPRE
	dBm/15kHz
	-95
	The power level value is such to satisfy SrxlevCell 1 < 0 but the UE is able to read the PLMN identity

	
	Qrxlevmin
	dBm
	-84
	

	
	Pcompensation
	dB
	0
	

	T2
	Cell-specific NRS EPRE
	dBm/15kHz
	-75
	The power level is such that SrxlevCell 1 > 0

	Note:
The downlink signal level is specified in TS 36.508 section X.3.4.1


Table x.1.2.2.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	0A
	SS re-adjusts the cell-specific reference signal level of Cell 1 according to row "T1" in table x.1.2.2.3.2-1.
	-
	-
	-
	-

	0B
	Wait for 1.1* modification period to allow the new system information to take effect.
	-
	-
	-
	-

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	Check: Does the UE send an RRCConnectionRequest-NB on Cell 1 within the next 60 s?
	-->
	RRCConnectionRequest-NB
	1
	F

	3
	SS re-adjusts the cell-specific reference signal level of Cell 1 level according to row "T2" in table x.1.2.2.3.2-1.
	-
	-
	-
	-

	4
	Check: Does the UE send an RRCConnectionRequest-NB on Cell 1?
	-->
	RRCConnectionRequest-NB
	2
	P

	5-16
	Steps 3 to 14 of the registration procedure described in TS 36.508 subclause X.5.2.3 are performed on Cell 1. 

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


x.1.2.2.3.3
Specific message contents

Table x.1.2.2.3.3-1: SystemInformationBlockType1-NB for cell 1 (all steps)

	Derivation Path: 36.508 clause X.4.3.2

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType1-NB-r13 ::= SEQUENCE {
	
	
	

	  CellSelectionInfo-r13 SEQUENCE {
	
	
	

	    q-RxLevMin-r13
	-42 (-84 dBm)
	
	

	  }
	
	
	

	}
	
	
	


