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Reselection to cells when “Not allowed Cells” are within range

1. Introduction
For reselection from GERAN towards E-UTRAN CSG cells, it has been agreed that a criteria for reselection towards such cells is that they be the ‘best on frequency’.

However, it remains unclear whether the signal strength of ‘not allowed cells’ shall be taken into account when assessing whether to perform reselection to a candidate cell (which is not on the “Not allowed cells” list), whether or not that target cell is a CSG cell.

2. Problem

There are (at least) two use cases to consider:
A. Border scenarios: Here, the not allowed cells belong to a different operator. The ‘home’ operator may prefer that the mobile perform reselection towards E-UTRAN cells belonging to it, without regard for the proximity of not allowed cells belonging to the neighbouring operator.

B. Not allowed cells belong to the ‘home’ operator. In this scenario, the not allowed cells are blocked for all or some subscribers, for example due to subscription issues (recalling that the priority-based reselection applies on a per-frequency basis, and only applies in idle mode), or because a cell is restricted for other operational reasons.  In this case, the operator prefers that mobiles do not perform reselection towards any E-UTRAN cell on a frequency if the best cell on that frequency is a not allowed cell.
Note that these scenarios are as examples only, there may be many other reasons why it is preferable that ‘Not Allowed Cells’ list be treated in a particular way.

It is furthermore possible that both of these situations co-exist.

It is not clear whether one or other of these should be considered the more important, and therefore apply in all cases.

3. Proposed solution

It is proposed to add to the Not Allowed Cells structure a single bit indication to indicate whether or not the specified not allowed cells shall be taken into account when evaluating candidate cells for reselection to E-UTRAN. In other words (considering the case where only one case or the other exists), whether or not the mobile is restricted to performing reselection only to the best (strongest) cell on a frequency (and then, only if that cell is allowed).
From the mobile’s perspective, the implications are as follows:

Case 1 (mobile doesn't have to take account of not allowed cells): mobile measures cells *except* those on the Not Allowed list, and is allowed to perform reselection to the strongest of those measured.
Case 2 (mobile does have to take account of not allowed cells): mobile measures *all* cells (including those on the Not Allowed list), and is allowed to perform reselection to the strongest measured cell.
In the case where both of the described scenarios co-exist (and therefore the indication being different, depending on the not allowed cells in question), this can be indicated by repeating the Not Allowed Cells structure – once for those cells which shall be taken into account and once for those that need not be taken into account – indicating the same E-UTRAN frequency index for each instance.

In this case, the mobile would have to measure only those cells which do have to be taken into account, and can ignore (i.e. not perform measurements of) the other cells.

Example: 


Cells 1-20 (inclusive) are not allowed but must be taken into account


Cells 101-120 (inclusive) are not allowed but need not be taken into account.


All other cells are allowed

In this case, the mobile need not measure cells 101-120, but must take account of all other cells.

If the 3 strongest cells (in decreasing order) are 1, 101, 151, the mobile may not perform reselection (because cell 1 must be taken into account and is stronger than the strongest allowed cell).

If the 3 strongest cells (in decreasing order) are 101, 151, the mobile may perform reselection to cell 151, even though cell 101 is not allowed and is stronger.

If the 3 strongest cells (in decreasing order) are 101, 1, 51, then the mobile may not perform reselection, because the strongest allowed cell (51) is weaker than a cell which must be taken into account (1).

Proposed Change to 44.060:

< Repeated E-UTRAN Not Allowed Cells struct > ::=


{ 0 | 1 < NOT ALLOWED CELLS : < Not AllowedE-UTRAN Cells struct >> }


< BEST_CELL_ONLY_RESELECTION : bit (1) >

{ 1 < E-UTRAN_FREQUENCY_INDEX : bit(3) > } ** 0 ;
(see accompanying CR for proposed changes to 45.008)
4. Conclusion

It has not been clarified so far whether or not "not allowed" cells must be considered when selecting allowed cells for reselection. It is possible that both options could be desirable, depending on the circumstances, and a small modification is proposed to indicate which case applies.
