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1. Introduction

A priority-based algorithm for inter-RAT cell reselection from GERAN to E-UTRAN/UTRAN was introduced and has been specified in [5]. And some corrections and enhancements were also proposed in [2].
This document proposes an enhanced inter-RAT reselection algorithm with reselection time interval (T_reselection) divided into two phases in order to perform reselection to the highest priority cell among the available neighboring cells.
2. Priority-based Inter-RAT Cell Reselection

2.1 Limitation on Current Method
According to [5], a mobile station shall consider the first cell for inter-RAT reselection in decreasing order of priority and in decreasing order of S_non-serving_XXX when the S_non-serving_XXX of one or more cells of an inter-RAT frequency is greater than THRESH_XXX during a time interval T_reselection. 

In Figure 1, current inter-RAT cell reselection procedure is depicted with 2 cells of different priorities. Assume that priority 1 is higher than priority 2. Although the timer of priority 1 cell is running, the mobile station shall reselect to the priority 2 cell at t1 because the priority 2 cell satisfies the reselection criteria of [5] before the expiry of priority 1 timer.
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Figure 1 Current Priority-based Cell Reselection
To solve the above situation, it was suggested in [4] to cancel a timer of priority 2 cell and start a timer for priority 1 cell. However, there still remains a problem. Figure 2 shows the case when this problem happens. The reselection timer of priority 2 cell starting at t0 is cancelled when S_non-serving_XXX of the priority 1 cell is higher than THRESH_XXX at T0. If the cell of priority 1 does not satisfy the cell reselection criteria during the time interval, T_reselection, the mobile station shall restart reselection timer to the cell of priority 2 and wait for the duration again. In this way, the inter-RAT cell reselection would be delayed, and finally can not occur.
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Figure 2 Problem with Priority-based Cell Reselection
2.2 Proposed Method
An additional time interval, delay period Td is introduced with evaluation period Te. Delay period Td follows the evaluation period Te taking a higher priority into consideration before the reselection. An evaluation period of Te guarantees the stability of the inter-RAT reselection and the mobile station has to check whether higher priority cell(s) is running or not during that period. If there is any higher priority cell meets the condition, the reselection is postponed until delay time interval Td in order to wait for the evaluation result of the higher priority cell.
Figure 3 shows the proposed reselection process in case of 2 cells with different priorities. Instead of reselecting to priority 2 at t1, the mobile station waits for the evaluation result of priority 1 started at T0. After the priority 1 meets the reselection criteria during the evaluation period Te, the mobile station shall try reselection to the priority 1 cell because there is no cell of higher priority than that of the cell.
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Figure 3 Enhanced Priority-based Cell Reselection
While it guarantees the priority of inter-RAT frequency layers, the proposed Inter-RAT reselection method also has the following merits:
· When a cell’s evaluation period is expired, the reselection is deferred until the delay period only if there is another higher priority cell of which S_non-serving_XXX is higher than THRESH_XXX. Otherwise, the mobile station shall reselect the cell immediately. Inter-RAT cell reselection time requirement in [1] is not affected.

· If the reselection has been postponed until the delay time, the mobile station need not to wait anymore and shall perform reselection immediately to the cell. Therefore, there is no possibility that the reselection can not occur or is delayed in case the highest priority cell fluctuates around the S_non-serving_XXX as mentioned in Figure 2.
3. Conclusions

The delay time Td on the proposed method controls the trade-off between the priorities of frequency layers and reselection delay time. If the priorities of frequency layers need to be considered on reselection process, the proposed method will be a good solution. 
The value of evaluation period Te and delay period Td can be fixed or signaled on broadcast channel/dedicated channel. In addition, it needs to be considered whether the proposed method should be limited to the case that S_serving is higher than THRESH_serving_low or not.
If this enhanced inter-RAT cell reselection algorithm is agreeable, CRs will be provided to GERAN#41.
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Annex A (informative):

Enhanced Priority-based Cell Reselection Algorithm
Cell reselection to a cell of another inter-RAT frequency shall be performed as the followings:
a) If the S_non-serving_XXX of an inter-RAT frequency cell is greater than THRESH_XXX, evaluate the cell during the evaluation period Te for the reselection.
b) If there’s no on-going evaluation for the higher priority after the evaluation period Te, reselect the cell immediately.
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Figure 4 Enhanced Priority-based Cell Reselection Algorithm (1)
c) Otherwise reselection to the cell is postponed until the delay period Td in order to wait for the evaluation result of the higher priority cell.
d) Resume the pending reselection right away if:
A. Delay period Td is expired although the evaluation of higher priority cell is not completed.
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Figure 5 Enhanced Priority-based Cell Reselection Algorithm (2)
B. S_non-serving_XXX of the higher priority cell gets lower than THRESH_XXX during the evaluation period.
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Figure 6 Enhanced Priority-based Cell Reselection Algorithm (3)
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Figure 7 Enhanced Priority-based Cell Reselection Algorithm (4)
e) Repeat b) ~ e) again if the reselection criteria of the higher priority cell are met during the evaluation period Te.
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