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1 Introduction

The way in which the 'out of service area' condition is defined in 25.331 section 8.5.5.1 is unclear and could lead to different interpretations of the exact instant when this condition is entered. This paper describes the different interpretations and the potential implications.

2 Current definition in 25.331

The current definition of 'out of service area' in 25.331 is given below:

When a suitable cell is not found based on the description in [25.304], the UE considers it as having detected "out of service area". 

This sentence implies that when the UE's current serving cell becomes no longer suitable because the cell selection criteria S<0, the UE should attempt to find another suitable cell and if one is not found then "out of service" is declared. However, the sentence is does not state how long the UE should attempt to find another suitable cell before it concludes that there is no suitable cell available.

2 Current UE behaviour in 25.133

According to 25.133, for a UE in CELL_PCH or URA_PCH state (and idle mode) when the serving cell becomes S<0 it continues its normal reselection process for a period of 12s (with the exception that the UE should ignore the measurement rules defined in 25.304 and measure on all cells listed in system information). If, after this 12s period, the current serving cell has not recovered to S>0 and the UE has not reselected to another cell then the UE must perform a cell selection to look for any potential suitable cells that were not listed in system information. There are no performance requirements for the cell selection process and so this may take an indeterminate length of time.

For a UE in CELL_FACH state, 25.133 does not specify any behaviour when the serving cell becomes S<0. Therefore it is undefined whether the UE should perform cell selection immediately, or continue normal cell reselection for some period before performing a cell selection. 

4 Summary of discussion at RAN2#28

Given the comments in the previous section, the point in time when a UE declares out of service and starts timers T316/T317 is not well defined. This can cause various impacts on RRC behaviour which were discussed in detail in [1] at RAN2#28.

The conclusion of the discussion in RAN2#28 was the following:

-
In CELL/URA_PCH, the UE should declare 'out of service' after expiry 12s timer that is specified in 25.133.

-
In CELL_FACH, the UE should continue its normal reselection process for a certain period of time (similar to the 12s defined for CELL/URA_PCH) before triggering cell selection. Out of service should be declared at the end of this period of time. It was felt that the length of time should be less than 12s.

The advantages of the above approach are:

-
After the current serving cell has become S<0, the UE has a chance to find another suitable cell through the normal reselection process before it declares 'out of service'.

-
The length of time before the UE declares 'out of service' is well defined. This would not be the case if 'out of service' was only declared at the end of an unsuccessful cell selection process.

4 Proposal

The following change is proposed to the definition in 25.331

The UE considers "out of service area" to be detected if:

-

the current serving cell becomes not suitable; and 

-
a suitable cell is not found amongst the cells listed in system information within the time period specified in [25.133]

For CELL_FACH state, a timer of 4s is considered sufficient for the UE to perform measurements to find a suitable cell amongst the neighbour cells listed in system information, before resorting to cell selection. This aspect obviously requires discussion with RAN4.

References

[1] R2-020787, Definition of 'out-of-service' condition, Motorola




3GPP


