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5.2.6
Cell Reselection Evaluation Process

5.2.6.1
UTRA case

The cell reselection process is specified in the following sub-clauses:

5.2.6.1.1
Measurement rules for cell re-selection when HCS is not used

If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx and apply the following rules.

1.
If Sx > Sintrasearch, UE need not perform intra-frequency measurements. 
If Sx <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch, is not sent for serving cell, perform intra-frequency measurements.

2.
If Sx > Sintersearch, UE need not perform inter-frequency measurements
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.

3.
If Sx > SsearchRAT m, UE need not perform measurements on cells of RAT "m". 
If Sx <= SsearchRAT m, perform measurements on cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, perform measurements on cells of RAT “m”.

5.2.6.1.2
Measurement rules for cell re-selection when HCS is used

If the system information broadcast in the serving cell indicates that HCS is used, then for intra-frequency and inter-frequency measurements, the UE shall:
1.
For Intra-frequency and inter-frequency threshold-based measurement rules


use Squal for FDD cells and Srxlev for TDD cells for Sx and apply the following rules.

IF (Srxlevs <= SsearchHCS) or (if FDD and Sx <= Sintersearch) THEN 


 measure on all intra- and inter-frequency cells

ELSE 


IF (Sx > Sintrasearch) THEN 


measure on all intra-frequency and inter-frequency cells, which have higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered 

ELSE


measure on all intra-frequency and inter-frequency cells, which have equal or higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered 

ENDIF


ENDIF

2.
For Intra-frequency and inter-frequency measurement rules for fast-moving UEs:

If the number of cell reselections during time period TCRmax exceeds NCR, high-mobility has been detected. In this high-mobility state, UE shall 
-
measure intra-frequency and inter-frequency neighbouring cells, which have equal or lower HCS priority than serving cell. 
-
prioritise re-selection of intra- and inter-frequency neighbouring cells on lower HCS priority level before neighbouring cells on same HCS priority level.


When the number of cell reselections during time period TCRmax no longer exceeds NCR, UE shall 
-
continue these measurements during time period TCrmaxHyst, and


revert to measurements according to the threshold based measurement rules.

When serving cell belongs to a hierarchical cell structure, the UE shall follow these rules for Inter-RAT measurements: 

1.
Inter-RAT threshold-based measurement rules


use Squal for FDD cells and Srxlev for TDD cells for Sx and apply the following rules.


IF (Srxlevs <= SHCS,RATm) or (if FDD and Squal <= SSearchRATm) THEN 


UE shall measure on all inter-RATm cells

ELSE 


IF (Sx > Slimit,SearchRATm) THEN 


UE need not measure neighbouring cells in RAT "m"

ELSE


UE shall measure on all neighboring cells in RAT "m", which have equal or higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered 

ENDIF


ENDIF

2.
Inter-RAT measurement rules for fast-moving UEs

-
If the number of cell reselections during time period TCRmax exceeds NCR, high-mobility has been detected. In this high-mobility state, UE shall 
-
measure the neighbouring cells in RAT "m", which have an equal or lower HCS priority than the serving cell 
-
prioritise re-selection of neighbouring cells in RAT "m" on lower HCS priority level before neighbouring cells in RAT "m" on same HCS priority level.


When the number of cell reselections during time interval TCRmax no longer exceeds NCR, UE shall 
-
continue these measurements during time period TCrmaxHyst,and 
-
revert to measure according to the threshold-based measurement rules.

5.2.6.1.3
Non-suitable cells (Squal > 0 or Srxlev > 0)

If the best cell according to cell reselection criteria specified in subclause 5.2.6.1.4, does not fulfil all requirements for a suitable cell, that cell, together with all cells on that frequency shall be removed as candidate for cell re-selection (see also subclause 5.3).

5.2.6.1.4
Cell Reselection Criteria

The following cell re-selection criteria are used for intra-frequency cells, inter-frequency cells and inter-RAT cells:

The quality level threshold criterion H for hierarchical cell structures is used to determine whether prioritised ranking according to hierarchical cell re-selection rules shall apply, and is defined by:
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If it is indicated in system information that HCS is not used, the quality level threshold criterion H is not applied.
The cell-ranking criterion R is defined by:
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where:
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TEMP_OFFSETn applies an offset to the H and R criteria for the duration of PENALTY_TIMEn after a timer Tn has started for that neighbouring cell. 
TEMP_OFFSETn and PENALTY_TIMEn  are only applicable if the usage of HCS is indicated in system information. 

The timer Tn is implemented for each neighbouring cell. Tn shall be started from zero when one of the following conditions becomes true:
· if HCS_PRIOn <> HCS_PRIOs and

Qmeas_LEV,n > Qhcsn 

Or
· if HCS_PRIOn = HCS_PRIOs and
· if the quality measure for cell selection and reselection is set to CPICH RSCP in the serving FDD and the neighbour FDD cell, and 

Qmap,n > Qmap,s + Qoffset1s,n 


· if the quality measure for cell selection and reselection is set to CPICH Ec/No in the serving FDD and the neighbour FDD cell, and :


Qmeas_LEV,n > Qmeas_LEV,s + Qoffset2s,n 
· for all other serving and neighbour cells


Qmap,n > Qmap,s + Qoffset1s,n
 
Tn for the associated neighbour cell shall be stopped as soon as any of the above conditions are no longer fulfilled. Any value calculated for TOn is valid only if the associated timer Tn is still running else TOn shall be set to zero.
At cell-reselection, a timer Tn is stopped only if the corresponding cell is not a neighbour cell of the new serving cell, or if the criteria given above for starting timer Tn for the corresponding cell is no longer fulfilled with the parameters of the new serving cell. On cell re-selection, timer Tn shall be continued to be run for the corresponding cells but the criteria given above shall be evaluated with parameters broadcast in the new serving cell if the corresponding cells are neighbors of the new serving cell.

Sn
Cell Selection value of the neighbouring cell, (dB)




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 RSCP 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 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.

Qmeas_LEV
Quality value. The quality value of the received signal expressed in CPICH_Ec/No or CPICH_RSCP_LEV for FDD cells as set by the Cell_selection_and_reselection_quality_measure information element, P-CCPCH_RSCP_LEV for TDD cells and RXLEV for GSM cells. 








































Cell reselection parameters broadcast in system information are listed in subclause 5.2.6.1.5.
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).

The UE shall perform ranking of all cells that fulfil the S criterion (see subclause 5.2.3.1.2) among

-
all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0. Note that this rule is not valid when UE high-mobility is detected (see subclause 5.2.6.1.2).

-
all cells, not considering HCS priority levels, if no cell fulfil the criterion H >= 0. This case is also valid when it is indicated in system information that HCS is not used, that is when serving cell does not belong to a hierarchical cell structure.
The cells shall be ranked according to the R criteria specified above, deriving Qmap,n and Qmap,s and calculating the R values using CPICH RSCP, P-CCPCH RSCP and RXLEV for FDD, TDD and GSM cells, respectively. 
The offset Qoffset1s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst1s is used for Qhysts to calculate Rs. 
If the usage of HCS is indicated in system information, TEMP_OFFSET1n is used for TEMP_OFFSETn to calculate TOn. If it is indicated in system information that HCS is not used, TEMP_OFFSETn is not applied when calculating Rn. The best ranked cell is the cell with the highest R value.

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

If a FDD cell is ranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH RSCP, the UE shall perform cell re-selection to that FDD cell.

If a FDD cell is ranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH Ec/No, the UE shall perform a second ranking of the FDD cells according to the R criteria specified above, but using the measurement quantity CPICH Ec/No for deriving the Qmap,n and Qmap,s and calculating the R values of the FDD cells. In this case, the mapping function Qmap = Qmeas_LEV is used and the offset Qoffset2s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst2s is used for Qhysts to calculate Rs. If the usage of HCS is indicated in system infomation, TEMP_OFFSET2n is used to calculate TOn. If it is indicated in system information that HCS is not used, TEMP_OFFSETn is not applied when calculating Rn. Following this second ranking, the UE shall perform cell re-selection to the best ranked FDD cell.

In all cases, the UE shall reselect the new cell, only if the cell reselection criteria are fulfilled during a time interval Treselection. 

5.2.6.1.5
Cell reselection parameters in system information broadcasts

The selection of values for network controlled parameters can be optimised by means of different methods. Examples of methods are described in [6]. Cell reselection parameters are broadcast in system information and are read in the serving cell as follows:

Qoffset1s,n 

This specifies the offset between the two cells. It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.

Qoffset2s,n
This specifies the offset between the two cells. It is used for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH Ec/No.

Qhyst1s
This specifies the hysteresis value (Qhyst). It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.

Qhyst2s
This specifies the hysteresis value (Qhyst). It is used for FDD cells if the quality measure for cell selection and re-selection is set to CPICH Ec/No.
HCS_PRIOs, HCS_PRIOn

This specifies the HCS priority level (0-7) for serving cell and neighbouring cells.

Qhcss, Qhcsn

This specifies the quality threshold levels for applying prioritised hierarchical cell re-selection.

Qqualmin

This specifies the Minimum required quality level in the cell in dB. It is not applicable for TDD cells or GSM cells.
Qrxlevmin

This specifies the minimum required RX level in the cell in dBm.
PENALTY_TIMEn
This specifies the time duration for which the TEMPORARY_OFFSETn is applied for a neighbouring cell.

TEMPORARY_OFFSET1n
This specifies the offset applied to the H and R criteria for a neighbouring cell for the duration of PENALTY_TIMEn. It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.

TEMPORARY_OFFSET2n
This specifies the offset applied to the H and R criteria for a neighbouring cell for the duration of PENALTY_TIMEn. It is used for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH Ec/No.

TCRmax


This specifies the duration for evaluating allowed amount of cell reselection(s). 
NCR
This specifies the maximum number of cell reselections.

TCRmaxHyst
This specifies the additional time period before the UE can revert to low-mobility measurements.

Treselections
This specifies the cell reselection timer value.

SsearchHCS
This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the limit for Srxlev in the serving cell below which the UE shall initiate measurements of all neighbouring cells of the serving cell.
SsearchRAT 1 - SsearchRAT k
This specifies the RAT specific threshold in the serving cell used in the inter-RAT measurement rules. 

SHCS,RATm

This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the RAT specific threshold in the serving cell used in the inter-RAT measurement rules. 
Sintrasearch
This specifies the threshold (in dB) for intra frequency measurements and for the HCS measurement rules.

Sintersearch
This specifies the threshold (in dB) for intra frequency measurements and for the HCS measurement rules.

Slimit,SearchRATm
This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the RAT specific threshold (in dB) in the serving UTRA cell above which the UE need not perform any inter-RATmeasurements in RAT "m". 
Mapping Info

This specifies the information necessary to define the mapping function used for mapping a certain range of measurement values to a representing quality value (0..99, step size 1).

5.2.6.2 
GSM case

The cell reselection procedure in GSM, including reselection from GSM to UTRA, is specified in [1].
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Rs = Qmap,s + Qhysts







Rn = Qmap,n - Qoffsets,n �- TOn *  (1 – Ln)
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Hs = Qmeas_LEV,s - Qhcss







Hn = Qmeas_LEV,n - Qhcsn – TOn *  Ln
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TOn = TEMP_OFFSETn * W(PENALTY_TIMEn – Tn)







Ln = 0		if  HCS_PRIOn = HCS_PRIOs�Ln = 1		if  HCS_PRIOn <> HCS_PRIOs







W(x) = 0	for x < 0



W(x) = 1	for x >= 0




















