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1 INTRODUCTION

Currently the measurement criteria for high mobility UEs when HCS is used, is not clear with regards to the usage of H and ranking of cells with lower priority/higher ranking and vice-versa.

This document discusses these unclarities and analyses the different possibilities of interpretation of the current wording in specification. It also indicates the drawbacks of some of these interpretations.

2 PURPOSE OF THE H CRITERIA

The S criteria sets the minimum quality threshold and would seem to set a level where a cell could be deemed ‘OK’. The H criteria sets a higher threshold where a cell would be deemed to be ‘good’. The way H criteria is used to filter cells in the low mobility case, and that only cells on the highest priority level are then ranked, would suggest that the serving cell may not be included in the ranking. This could imply that a reselection would be acceptable even if the best ranked cell was weaker than the serving cell. Because the best ranked cell was ‘good’ then this would not degrade a performance and infact it should improve performance as the UE would move more frequently to higher priority cells. 

There is a requirement, however, in which the new cell needs to be better ranked than the serving cell , R1 below. The effect of this is that reselections can be effectively  blocked by a single cell. For example, consider cell A passes the H criteria and has the highest HCS priority but is weaker  than the home cell. Then if there was a stronger cell  B with an HCS priority greater than the serving cell but less than cell A this would not be considered for reselection and nor would cell B.

It seems that either the requirement R1 below, is misplaced in this case or, the purpose of H the criteria is unclear.

3 USAGE OF H DURING HIGH-MOBILITY

Currently, clause 5.2.6.1.4-25.304 states that “all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0. Note that this rule is not valid when UE high-mobility is detected (see subclause 5.2.6.1.2).“.

It is not clear whether just “the cells that have highest HCS_PRIO” part is not considered during high mobility, or if “among the cells that fulfill the criterion H >=0”  part is also not taken into account during high-mobility.

The former seems in accordance with general principle used in high mobility whereby only lower priority cells are considered for reselection. However, the latter would imply that any cell would be available for reselection that met the Scriteria. This would affect the number of cells considered in the next section. 

4 CELL RANKING Vs CELL PRIORITY

At the end of clause 5.2.6.1.4 – 25.304, the following sentence can be found: “In all cases, 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 Treselection”. In this document this requirement will be addressed as requirement 1 (R1)

 Furthermore, clause 5.2.6.1.2- 25.304 states that when in high mobility state, the UE shall “prioritise re-selection of intra-frequency and inter-frequency neighbouring cells on lower HCS priority level before neighbouring cells on same HCS priority level“ (addressed as requirement 2, R2). However, this can interpreted in two different ways:

a) “prioritise re-selection of intra-frequency and inter-frequency neighbouring cells on the lowest HCS priority level before neighbouring cells on same HCS priority level as the other neighbouring cells”.

b) “prioritise re-selection of intra-frequency and inter-frequency neighbouring cells on lower HCS priority levels before neighbouring cells on same HCS priority level as the serving cell”.

The different interpretations could cause UEs to react differently in certain scenarios.

Example: 

	Cell
	Priority
	Ranking

	Serving Cell
	3
	-90

	Cell 1
	2
	-70

	Cell 2
	1
	-80


According to interpretation R1 & R2a, UEa would reselect to Cell 2 since this is the cell with lowest priority. However, UEb that follows interpretation b) (i.e. R1, R2b) would reselect to Cell 1 since this is the best cell ranked out of all the cells with lower priority than the serving cell. Given R1, UEb would not further reselect to Cell 2 because it has worse ranking that the (now) serving cell.

The interpretation R2a can lead to quite a severe quality decrease if the H is not taken into account as discussed in section 2. This would mean that a single weak cell on the lowest HCS priority would prevent reselections even if there were stronger cells on other priority levels.

5 CONCLUSION

Based on the discussion above it is proposed that one of the two approaches is taken for the high mobility case :

· The H criterion is also considered in high mobility state, and interpretation R2a is considered the correct one. This would allow the UE to reselect to the cell with lowest priority above a minimum quality level, as set by the UTRAN, which would minimize the number of re-selections.

· If the H criterion is not taken into account in high mobility state, consider R2b as the correct interpretation. This would allow the UE to select the best cell within the group of neighbouring cells with lower priority and avoid a single weak cell on the lowest HCS priority blocking reselections

As reqards the use of the reselection timer, Treselection, then it is proposed to discuss if this requirement is not applicable in the cases where the H critierion is applicable and the new cell fulfils the H criterion.

It is proposed that RAN2 discusses this issue and decides on the approaches above indicated. Nokia volunteers to provide any necessary CRs to clarify these issues.

