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1 Introduction

The UE performs cell reselections in CELL_FACH similar way as in idle mode, CELL_PCH state and URA_PCH state. Neighbour cell information and measurement control information for CELL_FACH state is the same as for CELL_PCH and URA_PCH states and sometimes it does not even differ from the one used in idle mode. In idle mode, CELL_PCH and URA_PCH states the UE may use DRX but in CELL_FACH state the usage of DRX is not allowed. This creates some problems in inter-frequency and inter-system cell reselection in CELL_FACH state. 
2 Discussion

When the UE is permitted to use DRX, it can perform inter-frequency measurements for cell reselection purposes if needed. In CELL_FACH state, network controlled measurement occasions are needed for inter-frequency and inter-RAT measurements. These measurement occasions are 1 frame (10 ms) long and their occurrence is controlled by network parameters. The range of Repetition period for measurement occasions is large, the longest interval between two successive measurement occasions is 40.96 seconds. This kind of long intervals between successive measurement occasions causes delay to the whole cell reselection process. 

Cell reselection even between intra-frequency cells is also delayed due to lack of measurement occasions unless measurement rules allow the UE to stop inter-frequency and inter-RAT measurements. The usage of measurement rules, however, is not a good way to solve the problem since these same measurement rules and thresholds are also used in CELL_PCH and URA_PCH state and possible even in idle mode. These measurement rules are used to optimise the idle time activity of the UE. Cell reselection is delayed due to lack of measurement occasions even if there is a better intra-frequency cell present since the UE should make cell reselection to a cell, which is the best according to the cell reselection criteria. However, if the UE is not capable of evaluating inter-frequency neighbour cells, it does not know whether the found intra-frequency neighbour cell is the best or not. The interval between successive measurement occasion can be defined to be so long that search results of one step of the 3-step cell search algorithm is no longer valid when the next step of the algorithm should be started in the next measurement occasion. This means that it is rather difficult if not even impossible for the UE to perform the whole cell search procedure for inter-frequency cells. 

Another problem related to inter-frequency cell reselection in CELL_FACH state is that prior to reselecting a new cell, the UE has to decode the BCH of the target cell. The decoding of relevant system information blocks is not possible within 10 ms long measurement occasion and the UE is not allowed to interrupt FACH reception.  This means that the UE has to be out of service before it can make inter-frequency cell reselection. Furthermore, it should imply that the UE is no longer in CELL_FACH state either. 

3 Conclusion

One solution is that the UE does not make any inter-frequency or inter-RAT cell reselection in CELL_FACH. This way inter-frequency or inter-RAT cell reselections do not delay intra-frequency cell reselections and it also avoids the UE to lose FACH messages. An option is that this can optionally be configured with a specific bit, which indicates whether or not inter-frequency and inter-system cell reselection is used in CELL_FACH state. It is also possible is to revisit the configuration ranges of measurement occasions and to evaluate, whether separate measurement rules are needed in CELL_FACH state in comparison to states, where DRX is used. In any case, the CELL_FACH reselection case needs further analysis to ensure that all necessary requirements are met. 
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