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	Reason for change:
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	Change 1:
In 25.304 section 5.2.6.1.4a contains definition of absolute priority based criteria for inter-frequency and inter-RAT cell reselection. In Criterion 5, UE is only allowed to reselect to a lower priority cell if a serving cell quality is below a threshold.  It should be also allowed to reselect if serving cell fails the selection (S) criteria for received power (SrxlevServingCell), as is done in Criteria 2 and 3. To clarify this, a change in Criterion 5 is proposed.
Change 2:
According to the requirement in section 5.2.6.1.4, cell selection criterion S used for cell reselection is fulfilled when Squal > 0. As a result cell selection criterion S is NOT fulfilled when Squal <= 0.
Current definitions of Criterions 2 and 3 only consider cell reselection when serving cell quality is below 0 (SqualServingCell < 0) and does not cover the scenario when SqualServingCell = 0.
To clarify this, Criterions 2 and 3 are updated to be aligned with cell selection criterion definition from section 5.2.6.1.4. 
Also Criterions 2 and 3 are updated with parentheses - (a or b and c) is clarified to be ((a or b) and c).
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(

	Change 1:
Criterion 5 is updated by introducing S criteria checking for the SrxlevServingCell.
Change 2:

Criterions 2 and 3 are updated to cover scenario when SqualServingCell = 0
Impacted functionality:
Absolute priority based reselection algorithm. The change only affects the indicated functionality.
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1. If the network is implemented according to the CR and the UE is not, then there is no interoperability issue.
 
2. If the UE is implemented according to the CR and the network is not then there is no interoperability issue.
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(

not approved:
	Ambiguity remains in the spec which could result in a deteriorated performance of the absolute priority based cell reselection algorithm in the UE as follows:

Change 1 – Serving cell could become unsuitable based on SrxlevServingCell <=0 when SqualServingCell > Threshserving,low2 (serving cell above the threshold to reselect to lower prority cell). As a result UE would not reselect to the lower priority neighbour cell.

Change 2 – It is possible that when SqualServingCell = 0 (serving cell not usable based on the selection criterion), reselection to the neighbour cell is not triggered based on Criterion 2 or Criterion 3.
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	Other comments:
(

	In Rel-8 version of the specification, only change 2 would be applicable, but as the change is very small, it was decided not to submit a separate Rel-8 CR to RAN2. 


5.2.6.1.4
Cell Reselection Criteria

The following cell re-selection criteria are used for intra-frequency cells, inter-frequency cells if no absolute priority information for any inter-frequency layer is available to the UE, and inter-RAT cells if no absolute priority information for any inter-RAT layer is available to the UE for that RAT. For inter-frequency and inter-RAT layers in a RAT for which absolute priorities are defined, then the cell reselection criteria in subclause 5.2.6.1.4a shall apply.

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:

-
the signalled value Qoffmbms is only applied to those cells (serving or neighbouring) belonging to the MBMS PL

-
for a CSG cell not included in the neighbour cell list, then Qoffsets,n and Qoffmbms have the value 0.

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,n >= Qhcsn


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


Qmeas,n > Qmeas,s + Qoffset1s,n

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


Qmeas,n > Qmeas,s + Qoffset2s,n

-
for all other serving and neighbour cells:


Qmeas,n > Qmeas,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 neighbours of the new serving cell.
	Sn
	Cell Selection value of the neighbouring cell, (dB)

	Qmeas
	Quality value. The quality value of the received signal derived from the averaged CPICH Ec/No or CPICH RSCP for FDD cells, from the averaged P-CCPCH RSCP for TDD cells and from the averaged received signal level for GSM cells. The averaging of these measurement quantities are performed as specified in [10] and [11]. 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.


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

The cell selection criterion S used for cell reselection is fulfilled when:
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	Squal 
	Cell Selection quality value (dB)

Applicable only for FDD cells and E-UTRA cells. 

	Srxlev
	Cell Selection RX level value (dB)

	Qqualmeas
	Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells, and RSRQ for E-UTRA cells. CPICH Ec/N0 and RSRQ shall be averaged as specified in [10].

Applicable only for FDD cells and E-UTRA cells.

	Qrxlevmeas
	Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm), P-CCPCH RSCP for TDD cells (dBm), the averaged received signal level as specified in [10] for GSM cells (dBm) and the averaged RSRP as specified in [10] for E-UTRA cells (dBm). CPICH RSCP, P-CCPCH RSCP, the received signal level for GSM cells and the RSRP for E-UTRA cells shall be averaged as specified in [10] and [11].

	Qqualmin
	Minimum required quality level in the cell (dB). Applicable only for FDD cells and E-UTRA 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)


For a CSG cell not included in the neighbour cell list, the cell specific parameter values to be used shall be the same as the serving cell.

If HCS is not used in the serving cell the UE shall perform ranking of all cells that fulfil the criterion S, among:

-
all measured cells (see subclause 5.2.6.1.1).

If HCS is used in the serving cell, then from the cells that fulfil the criterion S, the UE shall perform ranking of all cells among

1.
when not in high-mobility state (see subclause 5.2.6.1.2),

-
all measured cells, that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0. 

-
all measured cells, not considering HCS priority levels, if no cell fulfil the criterion H >= 0. 
2
when in high-mobility state (see subclause 5.2.6.1.2),

-
all measured cells, and among these cells:
-
if there are cells with a lower HCS priority than the serving cell that fulfil the criterion H >= 0:

-
from the cells that have a lower HCS priority than the serving cell, all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >=0; 

-
else:

-
if there are cells that fulfil the criterion H >= 0 with an HCS priority higher or equal to the HCS priority of the serving cell:

-
from the cells that have an HCS priority higher or equal to the HCS priority of the serving cell, all cells that have the lowest HCS_PRIO among those cells that fulfil the criterion H >=0;

-
else

-
all cells not considering HCS priority levels.

The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using CPICH RSCP, P-CCPCH RSCP and the averaged received signal level as specified in [10] and [11] 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. For UE in RRC connected mode states CELL_PCH or URA_PCH the hysteresis Qhysts takes the value Qhyst1s,PCH to calculate Rs, if provided in SIB4 [see 4]. For UE in RRC connected mode state CELL_FACH the hysteresis Qhysts takes the value Qhyst1s,FACH to calculate Rs, if provided in SIB4 [see 4].

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 an 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 this cell is found to be not suitable, the UE shall behave according to subclause 5.2.6.1.3.

If an 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 Qmeas,n and Qmeas,s and calculating the R values of the FDD cells. The offset Qoffset2s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst2s is used for Qhysts to calculate Rs. For UE in RRC connected mode states CELL_PCH or URA_PCH the hysteresis Qhysts takes the value Qhyst2s,PCH to calculate Rs, if provided in SIB4 [see 4]. For UE in RRC connected mode state CELL_FACH the hysteresis Qhysts takes the value Qhyst2s,FACH to calculate Rs, if provided in SIB4 [see 4]. If the usage of HCS is indicated in system information, 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. If this cell is found to be not suitable, the UE shall behave according to subclause 5.2.6.1.3.
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 the preceding time interval Treselection. For UE in RRC connected mode states CELL_PCH or URA_PCH the interval Treselections,PCH applies, if provided in SIB4 [see 4], while for UE in RRC connected mode state CELL_FACH the interval Treselections,FACH applies, if provided in SIB4 [see 4]. For hierarchical cell structures when high-mobility state has not been detected, if according to the HCS rules the serving cell is not ranked then all the ranked cells are considered to be better ranked than the serving cell. In case the UE reselects to a cell on an MBMS preferred frequency to receive an MBMS service not available on the current frequency the UE may reduce interval TreselectionS, TreselectionS, PCH and TreselectionS, FACH.


Additionally the UE shall apply the following scaling rules to Treselections or Treselections,PCH or Treselections,FACH:

-
For intra-frequency cells and high-mobility state not detected:

-
no scaling applied.

-
For intra-frequency cells and high-mobility state is detected:

-
multiply Treselections or Treselections,PCH or Treselections,FACH by the IE "Speed dependent ScalingFactor 
for_Treselection" if sent on system information.

-
For inter-frequency cells and high-mobility state not detected:

-
multiply Treselections or Treselections,PCH or Treselections,FACH by the IE "Inter-Frequency ScalingFactor 
for Treselection" if sent on system information.

-
For inter-frequency cells and high-mobility state is detected:

-
multiply Treselections or Treselections,PCH or Treselections,FACH by both the IEs "Speed dependent 
ScalingFactor for_Treselection" if sent on system information and "Inter-Frequency ScalingFactor for 
Treselection" if sent on system information.

-
For inter-RAT cells and high-mobility state not detected:

-
multiply Treselections or Treselections,PCH or Treselections,FACH by the IE "Inter-RAT ScalingFactor for Treselection" if sent on system information.

-
For inter-RAT cells and high-mobility state is detected:

-
multiply Treselections or Treselections,PCH or Treselections,FACH by both the IEs “Speed dependent 
ScalingFactor for_Treselection” if sent on system information and “Inter-RAT ScalingFactor for 
Treselection" if sent on system information.


In case scaling is applied to Treselections or Treselections,PCH, the UE shall round up the result after all scalings to the nearest second. In case scaling is applied to Treselections,FACH, the UE shall round up the result after all scalings to the nearest 0.2 seconds.
-
more than 1 second has elapsed since the UE camped on the current serving cell.

-
For FDD the UE does not have an allocated common E-DCH resource.

-
For 1.28 Mcps TDD, the UE does not have CELL Reselection Indication procedure ongoing.
For FDD the UE continues taking intra-frequency measurements and ranking cells while it has an allocated common E-DCH resource.

For 1.28 Mcps TDD, the UE continues taking measurements and ranking cells while it has the CELL Reselection Indication procedure ongoing as in [19].
5.2.6.1.4a
Absolute priority based criteria for inter-frequency and inter-RAT cell reselection

Absolute priorities of different absolute priority layers may be provided to the UE. The following cell reselection criteria are used for inter-frequency cells if absolute priority information for inter-frequency is available to the UE, and inter-RAT cells if absolute priority information for inter-RAT is available to the UE.

If System Information Block 18 with UTRAN information is provided then the UE shall apply the inter-frequency priority rules below only to UTRAN cells of the selected PLMN or equivalent PLMNs. If System Information Block 18 is not provided, or is provided but contains no information for UTRAN, then the rules below apply for the entire UTRAN RAT.

If System Information Block 18 with GERAN information is provided then the UE shall apply the GERAN RAT priority rules below only to GERAN cells of the selected PLMN or equivalent PLMNs. If System Information Block 18 is not provided, or is provided but contains no information for GERAN, then the rules below apply for the entire GERAN RAT.

If priority information is provided for any inter-frequency layers, cells belonging to inter-frequency layers for which no priority or no threshold is assigned shall not be considered for reselection.

If priority information is provided for any inter-RAT layers in a RAT, cells belonging to layers in that RAT for which no priority or no threshold is assigned shall not be considered for reselection.

If none of the inter-frequency layers in UTRAN are provided with both priority and threshold parameters, the cell reselection criteria in subclause 5.2.6.1.4 shall apply for inter-frequency layers in UTRAN.

If none of the inter-RAT layers in a RAT are provided with both priority and threshold parameters, the cell reselection criteria in subclause 5.2.6.1.4 shall apply for that RAT.

If both criteria in subclause 5.2.6.1.4 and criteria in subclause 5.2.6.1.4a are simultaneously fullfilled, the order in which the reselection criteria are evaluated is left to UE implementation.

NOTE:
In order not to apply absolute priority but the cell reselection criteria in subclause 5.2.6.1.4 for inter-frequencies cell reselection in UTRAN or for inter-RAT cell reselection, the network may choose to configure no inter-frequency layers in UTRAN or no inter-RAT layers in a RAT in SIB19 even though dedicated priorities are provided.

For all inter-frequency layers or all inter-RAT layers belonging to one RAT, either the criteria below or the criteria in subclause 5.2.6.1.4 shall apply.

The UE may apply either priorities broadcast in system information or priorities received through dedicated signalling. The rules regarding which set of priorities shall apply are defined in [4]. UE specific priorities shall be cleared when the validity time of the UE specific priorities expires, or when a PLMN selection is performed on request by NAS. UE specific priorities are not applied in camped on any cell state.
When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values).
The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-UTRA, T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

The following definitions apply for the layers for which Threshx,high2 or Threshx,low2 are not provided:

-
Criterion 1: the SrxlevnonServingCell,x of a cell on an evaluated higher absolute priority layer is greater than Threshx,high during a time interval Treselection;

-
Criterion 2: (SrxlevServingCell < Threshserving,low or SqualServingCell <= 0) and the SrxlevnonServingCell,x of a inter-frequency cell on an evaluated equal absolute priority layer is greater than Threshx,low during a time interval Treselection;
-
Criterion 3: (SrxlevServingCell < Threshserving,low or SqualServingCell <= 0) and the SrxlevnonServingCell,x of a cell on an evaluated lower absolute priority layer is greater than Threshx,low during a time interval Treselection;
The following definitions apply for the layers for which both Threshx,high2 and Threshx,low2 are provided:

-
Criterion 4: the SqualnonServingCell,x of a cell on an evaluated higher absolute priority layer is greater than Threshx,high2 during a time interval Treselection;

-
Criterion 5: (SqualServingCell < Threshserving,low2 or SrxlevServingCell <= 0) and the SqualnonServingCell,x of a cell on an evaluated lower absolute priority layer is greater than Threshx,low2 during a time interval Treselection;
Cell reselection to a cell on a higher absolute priority layer than the camped frequency shall be performed if criterion 1 or 4 is fulfilled.
Cell reselection to an inter-frequency cell on an equal absolute priority layer to the camped frequency shall be performed if criterion 2 is fulfilled.
Cell reselection to a cell on a lower absolute priority layer than the camped frequency shall be performed if criterion 3 or 5 is fulfilled.
If more than one cell meets the above criteria, the UE shall reselect the cell with the highest SrxlevnonServingCell,x among the cells meeting the criteria on the highest absolute priority layer.

The UE shall not perform cell reselection to cells for which the cell selection criterion S is not fulfilled.

The UE shall not perform cell reselection until more than 1 second has elapsed since the UE camped on the current serving cell.

The UE should not perform cell reselection while the UE has an allocated common E-DCH resource.

For UE in RRC connected mode states CELL_PCH or URA_PCH the interval Treselections,PCH applies, if provided in SIB4 (see [4]), while for UE in RRC connected mode state CELL_FACH the interval Treselections,FACH applies, if provided in SIB4 (see [4]).
In all the above criteria the values of Treselections, Treselections,PCH or Treselections,FACH apply for Treselection and are scaled according to the UE mobility state and target RAT, as specified in 5.2.6.1.1
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