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1
Introduction
For inter-frequency and inter-RAT cell reselection in E-UTRAN, a priority algorithm has been agreed [1][2]. The priority algorithm has been agreed also for inter-frequency and inter-RAT cell reselection from UTRAN and for inter-RAT cell reselection from GERAN.
In this document we illustrate a problem with the way that the current algorithm operates. A solution for this issue is described.
In the paper, the phrase “priority layer” is used as a generic way to indicate either a frequency layer of a RAT (e.g for UTRAN or E-UTRAN) or a group of frequencies of a RAT (e.g. for GERAN).
2
Summary of the priorities reselection algorithm
In Figure 1 a summary of the operation of the priority algorithm for cell reselection in TS 36.304 is provided
.
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Figure 1 – Summary of the current version of the priority-based reselection algorithm
This can be summarised by the following rules:

1. Reselect to a cell of a higher priority layer if the level of the target cell is above a threshold Threshx,high, regardless of the level of the serving cell;
2. Reselect to a cell of a lower priority layer if the level of the serving cell is below a threshold Threshserving,low and the level of the target cell is above a threshold Threshx,low.

One of the problems with the algorithm above is how to choose the level for the thresholds; if they are set too high, there is a risk that none of the neighbour cells could be seen as a suitable candidate; if they are set too low, there is the risk that the UE could reselect to another priority layer even if the level of the target cell is not very good, or frequent reselections (ping-pong) will occur.
In the rest of the paper, the term “reselection threshold” will be used to indicate either Threshx,low or Threshx,high, and the symbol Threshx will be used.

One possible issue arises when the serving cell goes below the low threshold AND no other cell in another priority layer exists with a level above the reselection threshold (otherwise the mobile would have reselected it). In this case, according to the existing rules, the UE will not perform a reselection and will continue to camp on the serving cell; even if the level of the serving cell were to get to the point were coverage is lost, none of the rules allow the UE to reselect to a cell of another frequency or RAT.
3
Changes to the priorities reselection algorithm
In order to resolve the issue presented in section 2, it is proposed to introduce a new rule to the algorithm. According to this rule, when the level of the serving cell drops below its low threshold, if no priority layer is available according to the priority-based reselection rules, the UE is allowed to reselect another priority laver even if the level of that layer is below the reselection threshold, provided that the level of the target layer exceeds the level of the serving cell by a specific hysteresis HP.
The new rule is illustrated in Figure 2.
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Figure 2 – Illustration of the proposed additional rule
The rule above would be some sort of “emergency rule” and is intended for the case where all available frequency layers or RATs are poor (below the reselection threshold, but above the suitability level). This rule tries to avoid approaching levels where service is lost (even if suitability is fulfilled), but still it needs to try to avoid frequent inter-RAT reselections, by providing hysteresis between cells of different priority layers.
It is proposed that the hysteresis HP be set to a fixed value; a possible figure could be 4 dB. As a possible alternative, it could be defined as a network controlled parameter.

4
Conclusions
In this document, we presented an issue with the current algorithm and propose a possible solution. In order to address the issues highlighted, a corresponding CR to TS 36.304 has been provided in [4]. It is requested that these proposals are discussed by RAN2 and, if found acceptable, the change request to TS 36.304 is agreed.
It is worth noting that the issues affect also the introduction of the priorities algorithm in UTRAN, which was originally proposed in [3]. A revised CR to TS 25.304 to reflect the proposals in the present document can be found in [5]. Changes to the algorithm have also been proposed for GERAN [6].
References

[1] R2-074880, “E-UTRA Inter-Frequency Cell Reselection Aspects”, RAN2#60, Jeju, South Korea, 5-9 November 2007
[2] R2-075063, “Prioritisation in UTRAN-LTE interworking”, RAN2#60, Jeju, South Korea, 5-9 November 2007
[3] R2-081560, “Draft CR 25.304 LTE Introduction/Priority reselection method”, RAN2#61bis, Shenzhen, China, 31 March - 4 April 2008
[4] R2-083213, “CR 36.304 Reselection bias avoidance, and hysteresis”, Nokia Corporation, Nokia Siemens Networks, RAN2#62bis, Warsaw (Poland), 30 June - 4 July 2008
[5] R2-083209, “CR 25.304 Introduction of absolute priorities reselection (UTRA-LTE)”, Nokia Corporation, Nokia Siemens Networks, RAN2#62bis, Warsaw (Poland), 30 June - 4 July 2008
[6] GP-080576, “Corrections and enhancements to the priority reselection algorithm”, Nokia Corporation, Nokia Siemens Networks, GERAN#38, Malaga (Spain), 12-16 May 2008


















































































































































































































� Note that while the proposal in � REF _Ref193259513 \w \h ��[2]� foresaw the definition of two thresholds per priority layer, the current description of the algorithm in TS 36.304 makes use of only one threshold per priority layer.
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