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Discussion and decision
1. Introduction
In RAN2#60bis meeting, it was decided that the same reselection criteria as for intra-frequency, i.e., the R-criteria, should apply to an equal priority E-UTRAN frequency. This paper focuses on measurement rules and cell reselection criteria for an equal priority E-UTRAN frequency. 
2. Discussion
Measurement rules for an equal priority E-UTRAN frequency:

Followings state the measurement rules for searching equal or lower priority layer in TS 36.304[1].
· For an E-UTRAN inter-frequency with a equal or lower reselection priority than the reselection priority of the current E-UTRAN frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:
· If SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies of equal or lower priority.
· If SServingCell <= Snonintrasearch the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequencies cells of equal or lower priority according to [10].

When SServingCell <= Snonintrasearch, the UE shall measure E-UTRAN inter-frequencies or inter-RAT frequencies cells of equal or lower priority layer. That is to say the UE may measure equal and lower priority layers together or measure equal priority layer first before in the lower priority layer according to current specification. Mesuring all equal and lower priority layers together can result in larger battery consumption in the UE. One of the biggest advantages of priority is simple and saving UE battery consumption. From this aspect, the UE should mesure the cells in the equal priority layer first before cells in the lower priority layer. Therefore, it makes sense to define a separate threshold to measure equal priority layer. Furthermore, it is more flexible for an operator to control the UE’s cell reselection behaviour on different priority layers.

Proposal 1: Define a separated measurement parameter (i.e. Snonintrasearch_equal) for E-UTRAN inter-frequency with an equal reselection priority.
Cell reselection criteria for an equal priority E-UTRAN frequency:
Followings state cell reselection criteria for an equal priority E-UTRAN frequency in TS 36.304[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. 

When the cell reselection criteria are fulfilled, the UE shall perform cell reselection to the best cell in all equal priority layers. Sometimes the best cell may be the current serving cell. In this case, the UE may stay in the current seving cell until the cell becomes unsuitable according to current specification. Sometimes the best cell may have low signal quality (e.g. the Srxlev-value of the best cell is similar to Snonintrasearch) and the UE is likely to encounter out of coverage as soon as moves to the cell. In this case, after reselection to the best cell, the UE may perform measurements again, which will cause ping-pong. To avoid this, additional cell reselection criteria should be defined, so that UE can decide to select the equal priority layer or else continues to lower priority layer.
Proposal 2: Set a threshold (i.e. Threshx, equal) for cell reselection towards the best cell of the equal priority E-UTRAN frequency. 
3. Conclusion
 This paper we discuss the measurement rules and cell reselection criteria for an equal priority E-UTRAN frequency and attach a CR below.
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5.2.4.2 Measurement rules for cell re-selection 
Following rules are used by the UE to limit needed measurements by the UE:
· If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

· If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.
· The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority as defined in 5.2.4.1:
· For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRAN frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].
· 
· 
· 
· For an E-UTRAN inter-frequency with an equal reselection priority as the reselection priority of the current E-UTRA frequency:

· If SServingCell > Snonintrasearch_equal, UE may choose not to perform measurements of inter-frequencies of equal priority. 

· If SServingCell <= Snonintrasearch_equal, UE shall perform measurements of inter-frequencies cells of equal priority according to [10].
· For an E-UTRAN inter-frequency or inter-RAT frequency with a lower reselection priority than the reselection priority of the current E-UTRA frequency:

· If SServingCell >Snonintrasearch_lower, UE may choose not to perform measurements of inter-RAT frequencies or E-UTRAN inter-frequencies cells of lower priority. 
· If SServingCell <=Snonintrasearch_lower, UE shall perform measurements of inter-RAT frequencies or E-UTRAN inter-frequencies cells of lower priority according to [10].
Where SServingCell is the Srxlev-value of the serving cell.
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;
Criteria 2: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, equal during a time interval TreselectionRAT;
Cell reselection to a cell on a higher priority E-UTRAN frequency or RAT than camped frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or RAT fulfills criteria 1; 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 frequency shall be based on ranking for Intra-frequency Cell Reselection as defined in subclause 5.2.4.6 and cell relection to a cell which is ranked as best cell on equal priority frequency shall be performed if:

· No cell on camped frequency or on a higher priority E-UTRAN frequency or RAT than camped frequency fulfills the criteria 1; and
· the best ranked cell on an equal priority frequency fulfils criteria 2; 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 RAT than camped frequency shall be performed if:
-
No cell on camped frequency or on a higher priority E-UTRAN frequency or RAT than camped frequency fulfills the criteria 1; and
· No cell on camped frequency or on an equal priority E-UTRAN frequency fulfills creitria 2; and
-
SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority E-UTRAN frequency or RAT 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.

SnonServingCell,x is the Srxlev-value of a 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 5.2.4.6. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell on the highest priority RAT among the cells meeting the criteria.
Note:
It is FFS what the definition is for SnonServingCell,x for cdma2000 RATs.

