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5.2.3
Cell Selection Process

5.2.3.1
UTRA

5.2.3.1.1
Description

Whenever a PLMN is selected [5], the UE shall attempt to find a suitable cell of that PLMN to camp on according to the following steps.

1)
Create a candidate list of potential cells to camp on by using one of the two search procedures:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA band to find a suitable cell. On each carrier, the UE searches first for the strongest cell and reads its system information, in order to find out which PLMN the cell belongs to. If the selected PLMN is found, the search of the rest of carriers may be stopped. Once the UE has found a suitable cell for the selected PLMN, the UE shall create a candidate list consisting of this cell and its neighbouring cells, as received in measurement control information via the selected cell.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements. After the UE has found one suitable cell for a selected PLMN the UE shall create the candidate list consisting of this cell and its neighbouring cells, using information from the selected cells' measurement control information.

2)
For each cell on the candidate list calculate the cell selection value Srxlev and Squal (Squal is used for FDD cells only), defined in subclause 5.2.3.1.2. Cells which do not fulfil the criteria S are removed from the candidate list.

3) Rank the cells as follows;

-
If mapping information is provided in system information, the specified mapping function is used in the UE following the formula in clause 5.2.3.1.2 for cell ranking.
-
If mapping information is not provided in system information, the UE shall use the default mapping function Qmap = Qmeas_LEV in the formula in clause 5.2.3.1.2 and apply it for cell ranking.
The cells shall be ranked according to the R’ criteria specified below, using CPICH RSCP, P-CCPCH RSCP and RXLEV for deriving Qmap,n and Qmap,s and calculating the R’ values of the FDD, TDD and GSM cells, respectively. The offset Qoffset1s,n is used to calculate R’n,

If a TDD or GSM cell is ranked as the best cell, then the UE shall perform cell selection to that TDD or GSM cell. 

If a FDD cell is ranked as the best cell and IE cell_selection_and_reselection-quality_measure is set to CPICH RSCP, the UE shall perform cell selection to that FDD cell.

If a FDD cell is ranked as the best cell and IE cell_selection_and_reselection-quality_measure is set to CPICH Ec/No, the UE shall perform a second ranking of the FDD cells according to the R’ criteria specified below, but using the measurement quantity CPICH Ec/No as given in cell_selection_and_reselection-quality_measure for deriving the Qmap,n and Qmap,s and calculating the R’ values of the FDD cells. In this case, default mapping function Qmap = Qmeas_LEV is used and the offset Qoffset2s,n is used to calculate R’n,. Then the UE shall perform cell selection to the best ranked FDD cell.

4)
Check if the selected cell fulfils all requirements for a suitable cell. If so, choose this cell to camp on. If this cell does not fulfil all requirements for a suitable cell, this cell and all cells on the same frequency shall be removed as candidates for cell selection in case the barred cell does not accept intra-frequency cell selection and re-selection. On the other hand, in case the selected cell accepts intra-frequency cell selection and re-selection, only the barred cell shall be removed as candidate for cell selection (see also subclause 5.2.3), and step 3 shall be repeated for the remaining cells.

NOTE:
Qmap,s , Qoffset1s,n and Qoffset2s,n in this case apply to the cell from which system information was read.

5)
Move to state camped normally
If different radio access modes are involved in the procedure, specific mapping functions shall be applied. For each radio access mode, such a mapping function is defined and its parameters are broadcast in system information. The mapping function maps a certain range of measurement values Qmeas_LEV to a representative quality value Qmap that ranges between 0 and 99 with a granularity of 1. These quality values Qmap can then be compared with each other and the cell with the highest Qmap value is chosen (among those cells fulfilling 5.2.3.1.2).

If no suitable cell of selected PLMN is found and the stored information cell selection procedure was used in step 1, the Initial cell selection procedure shall be started and the steps are repeated. If the UE is unable to find any suitable cell of selected PLMN using the Initial cell selection procedure, it shall attempt to camp on highest ranked acceptable cell and enter the Camped on any cell state, where it can only obtain limited service. In PLMN selection, automatic mode, this would normally result in a new PLMN selection [5].

5.2.3.1.2
Criteria

The cell selection criteria S are defined as follows.
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The cell-ranking criterion R’ is defined by:
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	Squal 
	Cell Selection quality value, (dB)

Not applicable for TDD cells or GSM cells.

	Srxlev
	Cell Selection RX level value (dB)

	Cell_selection_and_reselection_quality_measure (FDD only)
	Choice of measurement (CPICH Ec/N0 or CPICH RSCP) to use as quality measure Qmeas_LEV (read in system information)

	Qqualmeas
	Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. Not applicable for TDD cells or GSM cells.

	Qrxlevmeas
	Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm), P-CCPCH RSCP for TDD cells (dBm) and RXLEV for GSM cells (dBm).

	Qmeas_LEV
	Quality value. The quality value of the received signal expressed in CPICH Ec/N0 or CPICH_RSCP_LEV for FDD cells, P-CCPCH RSCP_LEV for TDD cells and RXLEV for GSM cells (dBm).

	Qmap,n
	Quality of the neighbouring cell, after mapping function is applied, derived from CPICH Ec/N0 or CPICH RSCP for FDD cells, from P-CCPCH for TDD cells and from RXLEV for GSM cells. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

	Qmap,s
	Quality of the serving cell, after mapping function is applied, derived from CPICH Ec/N0 or CPICH RSCP for FDD cells and from P-CCPCH for TDD cells. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

	Qoffset1s,n
	Offset value 1between the two cells considered in the evaluation (read in system information).

	Qoffset2s,n,
	Offset value 2 between the two cells considered in the evaluation (read in system information).

	Qqualmin
	Minimum required quality level in the cell (dB). Not applicable for TDD cells or GSM cells.

	Qrxlevmin
	Minimum required RX level in the cell. (dBm)

	Pcompensation
	max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB)

	UE_TXPWR_MAX_RACH
	Maximum TX power level an UE may use when accessing the cell on RACH (read in system information), (dBm)

	P_MAX
	Maximum RF output power of the UE, (dBm)


The cell selection criterion S is fulfilled when:
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Squal has to be evaluated for FDD cells only.

5.2.3.2
GSM

The cell selection procedures in GSM are specified in [1].

5.2.4
Immediate Cell Evaluation Process

5.2.4.1
UTRA

5.2.4.1.1
Description

The Immediate Cell Evaluation procedure is used by the UE to perform a quick evaluation of the quality of the intra-frequency cells. Based on this information, the UE shall select the best cell among the cells on the same frequency, according to the criteria defined in the next subclause.

The following steps shall be carried out when an immediate cell evaluation has been triggered.

1)
The candidate list of potential cells to camp on consists of the cells in the current registration area listed for intra-frequency measurements in system information of the serving cell.

2)
For each cell on the candidate list calculate the cell selection values, Srxlev and Squal (for FDD cells only), defined in subclause 5.2.3.1.2. Cells, which do not fulfil criteria S, are removed from the candidate list.

3)
Evaluate the cells as follows;

-
For FDD cells, select CPICH Ec/N0 or RSCP used for evaluation of Qmeas_LEV defined in section 5.2.6.1.4 based on Cell_selection_and_reselection_quality_ measure in system information.

-
If mapping information is provided in system information, the specified mapping function is used in the UE and the formula in section 5.2.6.1.4 for cell ranking is applied. 

-
If mapping information is not provided in system information, UE shall use default mapping function Qmap = Qmeas_LEV in the formula in section 5.2.6.1.4 and use it for cell ranking.
4)
Select the neighbouring cell that fulfils the Qmap,n > Qmap,s + Qoffsets,n criteria in 5.2.6.1.4 best.
If the best cell does not fulfil all other requirements for a suitable cell, UE shall trigger cell re-selection Otherwise select the serving cell if Qmap,s > Qmap,n – Qoffset s,n.

If the serving cell is a TDD cell, Qoffset1s,n shall be used for Qoffsets,n. If the serving cell is a FDD cell, Qoffset2s,n shall be used for Qoffsets,n.
NOTE:
Whether the calculation of the Qmap value should require the immediate decoding (e.g. in case the UL load value is used for the calculation) of a set of neighbouring cell BCHs is FFS.

5.2.4.1.2
Criteria

The UE shall select a new cell if the following criteria are fulfilled.
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Squaln has to be evaluated for FDD cells only.

	Squaln
	Cell Selection quality value of the neighbouring cell, (dB)

Not applicable for TDD cells or GSM cells.

	Srxlevn
	Cell Selection RX level value of the neighbouring cell, (dB)

	Cell_selection_and_reselection_quality_measure (FDD only)
	Choice of measurement (CPICH Ec/N0 or CPICH RSCP) that is used to derive Qmap,n and Qmap,s, (read in system information).

	Qmeas_LEV
	Quality value. The quality value of the received signal expressed in CPICH Ec/N0 or CPICH_RSCP_LEV for FDD cells and P-CCPCHRSCPLEV for TDD cells.

	Qmap,n
	Quality of the neighbouring cell, after mapping function is applied, derived from CPICH Ec/N0 or CPICH RSCP for FDD cells and from P-CCPCH RSCP for TDD cells. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

	Qmap,s
	Quality of the serving cell, after mapping function is applied. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

	Qoffset1s,n
	Offset value 1between the two cells considered in the evaluation (read in system information).

	Qoffset2s,n,
	Offset value 2 between the two cells considered in the evaluation (read in system information).

	
	


The quality values Qmap,n and Qmap,s are determined by mapping functions. The parameters for these mapping functions are broadcast in system information. The mapping function maps a certain range of measurement values to a representing quality value. Qmap,n and Qmap,s can have values between 0 and 99 (step size 1).

If more than one neighbouring cell fulfils the criteria, the UE shall choose the cell where the difference between Qmap,n and (Qmap,s + Qoffset) is highest. If no neighbouring cell fulfils the criteria, the UE shall keep the serving cell.




_1017019074.doc


Squal = Qqualmeas – Qqualmin
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R’n = Qmap,n - Qoffsets,n
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Squaln > 0
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Qmap,n > Qmap,s + Qoffsets,n
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