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Barred cells and neighbour cell lists
1 Introduction

This document analyses the 3GPP specifications with respect to inter-rat cell reselection and cell reservations and access restrictions. Some aspects have been found to be incomplete in the specifications and a number of improvements could be proposed to reduce the service interruption time for change of RAT. 

2 Discussion

The 3GPP specifications allow a dual-mode mobile phone to repeatedly attempt to camp on a cell using another RAT, which is known to be unavailable, just because it happens to be the strongest available. This leads to more occasions when the mobile is out of service and so unresponsive to incoming calls and wastes battery power by pointlessly changing the operational mode of the hardware every few seconds.

For a dual-mode UE operating in GSM idle mode, the suitability of a UMTS cell for reselection is covered by the standards in [1] and section 8.1.15 of [3]. It is stated in [1] that if the cell is barred it is removed from the neighbouring cell list for a period of time. Hence the cell should not be considered a candidate for cell reselection until this time period has elapsed. 

It is noted that the requirement to temporarily exclude barred cells from the 3G cell reselection and 3G neighbouring lists is not included in the core GERAN specifications 44.018 and 44.060.  

For a dual-mode UE operating in UMTS idle mode and a GSM cell is found to be the best cell, there is no mechanism specified in the standards [2] to remove the GSM cell as a reselection candidate if it cannot be reselected. Therefore, the above problem will be an issue in this case. 

The GSM cell may be unavailable because synchronisation cannot be achieved or system information cannot be decoded. The time period for the comparison between GSM cells and UMTS cells is configurable, for further details see section 5.2.6 of [1]. The next time the cell signal strengths are compared, the GSM cell may be again be the best cell and a reselection will be attempted.

Each unsuccessful attempt to reselect to a GSM cell may result in a short loss of service.

With reference to 25.133 5.5.2.2.3, the minimum interruption time when attempting to move from a UMTS cell to a GSM cell is 40ms, and is likely to be considerable longer (>100ms).

In order to prevent repeated attempts to select a cell which is known to be barred, the cell in question can be explicitly removed from the GSM neighbouring cell list (in UMTS Idle, Cell PCH, Cell FACH or Ura PCH modes) for a defined period of time, as soon as it is determined that it is unsuitable or barred. During this time period, the cell will not be considered as a candidate for cell reselection. 

The GSM neighbouring cell list is configured by the network operator. This is a static list for each UMTS cell and does not take into account the status of the GSM cells, i.e. a cell may be temporarily barred but will still be listed in the GSM neighbouring cell list.

However [2] does not specify a period for which GSM cells can be considered barred. A period of say, 300 seconds seems a reasonable period to bar the cell. Other values may also be used however.

At the end of barred time period, the cell can be added to the GSM neighbouring cell list and again considered as a candidate for reselection.

The notion of cell reservation and access restrictions for GSM cells is specified in [2], which is referred in [1]. However as indicated above, it may not fully cover the dual- and multi-mode cases in this respect as the UTRA case in [1]. It may be reasonable to add a similar requirement to permanently or temporarily exclude barred cells from the cell reselection and neighbouring lists. It could be considered to apply this for the inter-RAT and the intra-RAT case. 

3 Conclusion

This document analysed the 3GPP specifications with respect to inter-rat cell reselection and cell reservations and access restrictions. The following observations have been made:

1. The requirement to temporarily exclude barred cells from the 3G cell reselection and 3G neighbouring lists as specified in [1] is not included in the core GERAN specifications 44.018 and 44.060.  

2. A time period for which a GSM cell can be considered as barred is not specified.

3. The removal of barred cells could be removed from cell reselection and neighbouring lists could be considered

Proposals addressing the above observation could be made to reduce the time spent attempting to reselect a cell for which reselection attempts have previously failed. Therefore, service interruption is reduced when this situation occurs and thrashing between radio technologies is avoided. 

It is proposed that GERAN discusses these issues and decides on a way forward. 

Based upon the results of the discussion, RIM can volunteer to draft any resulting CR proposals.
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