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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

The least impact way to clarify above would be

Alt1) To clarify the condition as follows

or if:

-
there are no candidate cells for reselection on serving frequency, and there are no candidate cells for reselection on any 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 of a lower priority E-UTRAN frequency or inter-RAT frequency is fulfilled as defined in 5.2.3.2.
In Alt1, the UE behaviour if there are candidate cells on equal or higher priority frequency according to 5.2.4.4 or 5.3.1 is left to UE implementation. However, the UE would anyway select a suitable cell on higher or equal priority E-UTRAN or inter-RAT frequency if found.
During offline discussion, it was commented that, more generally, the UE behaviour if no cell meets the cell reselection criteria but the UE needs to move out from current cell due to serving cell being not candidate for cell reselection according to 5.2.4.4 or 5.3.1, is currently not clearly specified and left to UE implementation. If we intend to clarify general rule for above, several options can be considered depending on how much we specify.
Since the UE behaviour if the UE needs to move out from current cell due to serving cell S criterion not met anymore, is specified to perform cell selection after 10s persistence in TS 36.133 [3, 4.2.2.1], the baseline would be to perform cell selection.

Alt2-1) To add a paragraph in 5.2.4.4 as follows in 5.2.4.4:
If there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1, the UE shall perform cell selection to a suitable cell on other E-UTRAN frequency or inter-RAT frequency.
See Annex 1 for a complete TP.
From operation perspective, it may be better if the UE approaching to a barred cell with IFRI=“not allowed” still reselects to “candidate” for cell reselection i.e. reselection is prioritised to frequencies on system information and priorities provided. Another alternative is to clarify above in addition to Alt 2-1. 
Alt2-2) To add a paragraph in 5.2.4.4 as follows in 5.2.4.4:
If there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1, the UE shall perform cell selection to a suitable cell on other E-UTRAN frequency or inter-RAT frequency with prioritising to E-UTRAN frequency or inter-RAT frequencies given in system information and for which the UE has a priority provided.
See Annex 2 for a complete TP.

Among several options above, we prefer to simply clarify the condition added last RAN2 meeting i.e. Alt1)

Proposal: To clarify the condition to reselect to a cell on lower priority E-UTRAN or inter-RAT frequency

The corresponding CR is in [4]
Reference

[1] 36.304 v8.5.0, UE procedures in idle mode, RAN WG2

[2] R2-091927, Correction to cell reselection, Nokia
[3] 36.133 v8.5.0, Requirements for support of radio resource management, RAN WG4

[4] R2-092379, CR for correction on no candidate cells on serving frequency, Panasonic

Annex1: Text proposal for Alt 2-1
5.2.4.4

Highest ranked cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300s. If the UE has to perform an any cell selection procedure any limitation shall be removed.

If the highest ranked cell is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell as a candidate for reselection for a maximum of 300s. In case of UTRA further requirements are defined in the [8]. If the UE has to perform an any cell selection procedure any limitation shall be removed.

If the highest ranked cell is a CSG cell which is not suitable due to the CSG ID not being present in the allowed CSG list of the UE, the UE shall not consider this cell as candidate for cell reselection but shall continue considering other cells on the same frequency for cell reselection.

If there are no candidate cells for reselection on serving frequency, the UE shall perform cell selection to a suitable cell on other E-UTRAN frequency or inter-RAT frequency.
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. 

For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. 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.
Annex2: Text proposal for Alt 2-2
5.2.4.4

Highest ranked cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300s. If the UE has to perform an any cell selection procedure any limitation shall be removed.

If the highest ranked cell is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell as a candidate for reselection for a maximum of 300s. In case of UTRA further requirements are defined in the [8]. If the UE has to perform an any cell selection procedure any limitation shall be removed.

If the highest ranked cell is a CSG cell which is not suitable due to the CSG ID not being present in the allowed CSG list of the UE, the UE shall not consider this cell as candidate for cell reselection but shall continue considering other cells on the same frequency for cell reselection.

If there are no candidate cells for reselection on serving frequency according to 5.2.4.4 or 5.3.1, the UE shall perform cell selection to a suitable cell on other E-UTRAN frequency or inter-RAT frequency with prioritising to E-UTRAN frequency or inter-RAT frequencies given in system information and for which the UE has a priority provided.
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. 

For GERAN, UTRAN, and E-UTRAN, SnonServingCell,x is the Srxlev-value of an evaluated cell. 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.
The cell selection of another cell may also include a change of RAT.
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