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1.
Introduction
In RAN2 #60 it has been agreed to adopt the priority concept into the criterion of inter-frequency cell reselection. In addition the agreed methods of priorities handling were shown below.
· UE specific priorities are signalled as an optional IEs in the RRC connection release

· UE specific priorities are deleted on entry into RRC_CONNECTED
· Expiry timer can optionally be sent with UE specific priorities

· On expiry of validity timer the UE deletes priorities provided by dedicated signalling and reverts to defaults on system information of serving cell 
Based on current agreements, this paper analyzes limitations of priority based scheme, and further discusses additional parameters to be able to achieve enhanced mobility control for inter-frequency cell reselection.
2.
Discussion
The characteristics of priority based scheme are summarized and some considerations were commented below
· Simplicity (benefit): relying on absolute priority, simple measurement/cell reselection rules can be achieved.
· Saving power (benefit): if UE camped on the highest priority frequency satisfying a threshold (e.g. Snonintrasearch), UE does not measure other priority frequencies.
· Power consumption (limitation): when UE camped on low priority frequency, it has to periodically measure higher priority frequencies.
· Granularity (limitation): 
· UE specific priorities: through RRC connection release in conjunction with NAS (e.g. TAU) signalling, UE specific priorities are signalled to UE by network. Therefore, it could be difficult to reflect active loads of a cell owing to large granularity. 
· Default priorities in system information: it would be likely that the default priorities of frequencies in system information reflect on the operator preference according to the bandwidth (or other policies) of frequencies. It would also be expected that the cell specific load information is not reflected on the priorities of frequencies in system information, illustrated in figure 1.
As shown in figure 1, an overloaded cell could be selected by UEs. In this case, to receive a high data rate service the UEs in overloaded cell may be redirected to a lightly loaded cell, which would cause setup delay. This situation could happen more frequently in co-located cells.
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Fig. 1: UE re-selects cell A with the highest priority frequency 1

2.1 Cell specific priorities
According to the limitations of priority based scheme, it is expected that above situation in fig. 1 could be solved by introducing cell specific priority with Neighbour Cell List. It is suggested that RAN2 adopts the cell specific priorities to be able to reflect actual load of neighbour cells because serving eNB could know the cell load of neighbour eNBs[1] (e.g. maybe, the priority can be derived from the acceptable capacity relative to total capacity in eNB or the priority could be decided from other mobility drivers[1] by operator policy). It is expected that if the cell reselection rule considers a cell load, the load balancing for idle mode UEs could be achieved naturally because cell load could contain the load information of paging and tracking area update.
Proposal 1: To support the cell reselection control per cell granularity, the cell specific priorities with NCL should be supported as an optional cell reselection criterion.
2.2 The minimum priority
In this subsection, it is proposed to introduce the minimum frequency priority, with which UE should be satisfied, for power saving, better channel condition, and restriction purpose. Following scenarios describe the motivation of introducing the minimum priority.
· Scenario 1: It would be likely that several cells of neighbouring frequencies can be met with some requirements (e.g. lightly loaded cells). In our view, the primary purpose of cell reselection function should rely on the best cell in accordance with measured signal condition. As such, in this case 1, it would be desirable that an UE selects the best cell based on R-criterion irrespective of frequency priorities.
· Scenario 2: It could also be expected that all neighbouring cells of a specific frequency are difficult to serve UEs from some reasons (e.g. all cells are overloaded or services like as MBMS are not available). In this case, it may be expected that the eNB wants the UEs are restricted to the frequencies including available cells, if needed.
From above scenarios, thanks to the minimum priority, it could be expected that UEs can only measure the frequencies not less than the minimum priority, resulting power consumption. In addition, due to the best radio principle relying on R-criterion, it could be possible that UEs can reselect a more reliable cell to be able to communicate with eNB because UE could have the number of candidate cells on several frequencies more than that of the highest priority frequency. (Note that: In our assumption, from service continuity perspective, it is preferable that UEs can measure and reselect a cell on frequencies lower than the minimum priority, exceptionally, if UEs had not found a suitable cell on frequencies not less than the minimum priority)
Proposal 2: Optionally, the minimum frequency priority of frequencies should be supported (for reliable communications, power saving, restriction purpose).
3.
Conclusion
Followings were proposed to be included in inter-frequency cell reselection parameters.
Proposal 1: To support the cell reselection control per cell granularity, the cell specific priorities with NCL should be supported as an optional cell reselection criterion. 
Proposal 2: The minimum frequency priority of frequencies should be supported (for reliable communications, power saving, restriction purpose).
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