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1. Introduction

In RAN2#65, it was agreed to reselect to lower priority frequency/RAT when the UE is in highest priority E-UTRAN frequency and when there is no candidate cells for reselection on serving frequency in [2]. However, the agreed text seems to mandate the UE to reselect to lower priority frequency/RAT regardless of its SnonServingCell,x when there are no candidate cells on serving frequency, which seems to be different from the original intention. Since the UE may still have neighbouring suitable cells on higher priority or equal priority frequency/RAT, the UE should be allowed to camp on such cell.
	5.2.4.5 E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

…
Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:
-
No cell on serving frequency or on an equal priority E-UTRAN frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and
-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low  during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

or if: 

· there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1.

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 


2. Discussion

During offline discussion after RAN2#65, it was found that the situation discussed in RAN2#65bis occurs not only when the UE camps on the highest priority layer. In general, it occurs when “if no cell meets the cell reselection criteria but the UE needs to move out from current cell according to 5.2.4.4 or 5.3.1” e.g. the best cell is barred and IFRI set to “not allowed”, or the serving cell becomes barred after system information modification.
To allow the UE to select a cell on higher or equal priority layer which is still candidate according to 5.2.4.4 or 5.3.1 in the case above, one alternative to address this situation is to add a condition for cell reselection to higher or equal priority layer so that the UE attempts to find a suitable cell in order of frequencies with higher priority, equal priority, lower priority, and frequencies without priority.
Alt1) To clarify conditions for cell reselection when there are no candidate cells on serving frequency according to 5.2.4.4 or 5.3.1, so that the UE reselects a cell in order of frequencies with higher, equal, lower priority and frequencies without priority
Corresponding Text proposal is provided in Annex 1.

In case “if no cell meets the cell reselection criteria but the UE needs to move out from current cell due to serving cell S criterion not met anymore”, TS36.133 [3, 4.2.2.1] specifies to perform cell selection after 10s persistence. So we can handle this case similarly. A smart UE implementation would attempt to select frequencies in order of frequencies with higher, equal, lower priority, and frequencies without priority, but it is left to implementation.

Alt2) To clarify to perform cell selection when there are no candidate cells on serving frequency according to 5.2.4.4 or 5.3.1. Prioritisation among higher, equal, lower priority and without priority is left to smart UE implementation
Corresponding Text proposal is provided in Annex 2.

In both the case if the UE needs to move out from current cell according to 5.2.4.4 or 5.3.1, and the case if the UE needs to more out from current cell due to serving cell S criterion not met, the most important thing is to find a suitable cell to camp on as soon as possible to avoid paging loss. Therefore, we slightly prefer to align the behaviour in both cases i.e. Alt2)
Proposal: To discuss how the spec clarifies the case “if no cell meets the cell reselection criteria but the UE needs to move out from current cell according to 5.2.4.4 or 5.3.1”.  We slightly prefer to adopt Alt2) to clarify to perform cell selection when ere are no candidate cells on serving frequency according to 5.2.4.4 or 5.3.1. Prioritisation among higher, equal, lower and without priority is left to UE implementation
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Annex1: Text proposal for Alt 1
5.2.4.5

E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;

Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

· more than 1 second has elapsed since the UE camped on the current serving cell.
or if:

· there are no candidate cells on the serving frequency, according to 5.2.4.4 or 5.3.1; and
· the cell selection criterion of a cell on a higher priority E-UTRAN or inter-RAT frequency is fulfilled as defined in 5.2.3.2.
Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:
-
No cell on serving frequency or on an equal priority E-UTRAN frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and
-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low  during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.

or if:

-
there are no candidate cells on serving frequency, and there are no candidate cells on higher or equal priority E-UTRAN or inter-RAT frequency according to 5.2.4.4 or 5.3.1; and
· the cell selection criterion of a cell on a lower priority E-UTRAN or inter-RAT frequency is fulfilled as defined in 5.2.3.2.
Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

The UE shall perform cell selection to select a suitable cell on other E-UTRAN frequency or inter-RAT frequency if there are no cell which meets cell reselection criteria, and if there are no candidate cells on serving frequency or on E-UTRAN or inter-RAT frequency of higher or equal or lower priority provided.
For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For UTRAN FDD, Squal is higher than 0, as defined in [8]. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RATif the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.

5.2.4.6

Intra-frequency and equal priority inter-frequency Cell Reselection criteria

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

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 a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on equal priority E-UTRAN frequency shall also be performed if:

-
there are no candidate cells on serving frequency, and there are no candidate cells on higher priority E-UTRAN or inter-RAT frequency according to 5.2.4.4 or 5.3.1; and
-
the cell selection criterion of a cell on an equal priority E-UTRAN frequency is fulfilled as defined in 5.2.3.2.
Annex1: Text proposal for Alt 2
5.2.4.5

E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;

Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and

· more than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:
-
No cell on serving frequency or on an equal priority E-UTRAN frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criteria 1; and
-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or inter-RAT frequency is greater than Threshx, low  during a time interval TreselectionRAT; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.



Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

The UE shall perform cell selection to a suitable cell on other E-UTRAN frequency or inter-RAT frequency if there are no cells which meet cell reselection criteria, and if there are no candidate cells on serving frequency according to 5.2.4.4 or 5.3.1. The UE may consider cell reselection priorities provided in cell selection so that the UE can attempt to find a suitable cell in order of E-UTRAN or inter-RAT frequencies with higher, equal, lower priority and with no priority.
For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. For UTRAN FDD, Squal is higher than 0, as defined in [8]. For cdma2000 RATs, SnonServingCell,x is equal to FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with Ec/Io referring to the value measured from the evaluated cell.

In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.3.1. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority frequencies or the highest priority RATif the highest priority RAT is E-UTRA according to criteria defined in 5.2.4.6.
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Rs = Qmeas,s + QHyst 







Rn = Qmeas,n - Qoffset � 




















