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Discrepancy in CSG Reselection rules
1. Introduction
This paper highlights an inconsistency between GERAN and RAN2 specifications regarding the requirements for a candidate target CSG cell to be allowed for autonomous reselection.
2. Current GERAN specification
45.008 currently requires:

6.6.7
Cell selection and re-selection to CSG cells
6.6.7.1
Cell re-selection to CSG cells
If a mobile station is a member of at least one Closed Subscriber Group, i.e. at least one CSG ID is included in the MS’s "Allowed CSG list", then, in addition to normal cell reselection, the MS shall use an autonomous search function for UTRAN and/or E-UTRAN CSG cells.

…

If the strongest cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for the definition of the strongest cell
) which the MS has detected on a UTRAN or E-UTRAN frequency is a suitable CSG cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for suitability criteria for UTRAN and E-UTRAN CSG cells respectively), it should reselect to this cell irrespective of the cell reselection rules applicable for the cell on which the MS is currently camped.

3. Current RAN2 specification
Regarding reselection to E-UTRAN CSG cells, 36.304 states:

5.2.4.8

Cell reselection with CSG cells

5.2.4.8.1
Cell reselection from a non-CSG cell to a CSG cell

In addition to normal cell reselection, to detect suitable CSG cells the UE shall use an autonomous search function for CSG cells on non-serving frequencies when at least one CSG ID is included in the UE’s CSG whitelist. This UE autonomous search for CSG cells may also include CSG cells of RATs other than E-UTRAN. The UE may also use autonomous search on the serving frequency. The UE shall disable the autonomous search function for CSG cells if the UE’s CSG whitelist is empty.

NOTE:
The UE autonomous search function, per UE implementation, determines when and/or where to search for allowed CSG cells. The UE autonomous search function should find previously visited allowed CSG cells.

If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.
and also:

5.2.4.4

Cells with cell reservations, access restrictions or unsuitable for normal camping

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall 
not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300s. If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under E-UTRAN control to a frequency for which the timer is running, any limitation on that frequency shall be removed.

If the highest ranked cell or best cell according to absolute priority reselection rules is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall 
not consider this cell as a candidate for reselection for a maximum of 300s. In case of UTRA further requirements are defined in the [8]. If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under E-UTRAN control to a frequency for which the timer is running, any limitation on that frequency shall be removed.

If the highest ranked cell or best cell according to absolute priority reselection rules is a CSG cell which is not suitable due to the CSG ID not being present in the CSG whitelist of the UE, the UE shall not consider this cell as candidate for cell reselection but shall continue considering other cells on the same frequency for cell reselection.
The yellow highlighted text indicates that a mobile station may reselect to a CSG cell which is not the strongest on the frequency, if the other stronger cells are CSG cells whose CSG ID is not in the mobile station's whitelist.This is a weaker requirement than currently in 45.008, which requires the CSG to be strongest at L1, regardless of higher layer parameters.
(It is not clear whether the text in blue would also permit reselection to a CSG cell which is not the strongest on the frequency, if the stronger cell(s) were prohibited according to the corresponding restrictions e.g. if the strongest cell was not suitable due to being in a "forbidden TA", and the second strongest was an allowed CSG cell. This is particularly confusing as the yellow highlighted text includes "… but shall continue considering other cells on the same frequency for cell reselection"  which is not used for the other cases.)
It should be noted that 25.304 does not include text corresponding to the yellow-highlighted text above, but does include the remaining aspects of 5.2.4.4 in sub-clause 5.2.6.1.3; therefore questions relating to the blue highlighted text above are valid in respect of UTRAN CSG cells.
4. Conclusion and proposal

If the current specifications are followed, the possibility for a mobile station to reselect a particular CSG cell could depend on its current serving cell (GERAN or (E-)UTRAN).  It is not clear that there is any justification for this.
Therefore it is proposed to align the GERAN specifications with those for (E-)UTRAN, and at the same time simplify the GERAN specifications by means of a change similar to:

6.6.7
Cell selection and re-selection to CSG cells
6.6.7.1
Cell re-selection to CSG cells
If a mobile station is a member of at least one Closed Subscriber Group, i.e. at least one CSG ID is included in the MS’s "Allowed CSG list", then, in addition to normal cell reselection, the MS shall use an autonomous search function for UTRAN and/or E-UTRAN CSG cells.

NOTE 1:
The autonomous search function is implementation dependent and controls when and/or where to search for allowed CSG cells.

NOTE 2:
A cell is a CSG cell if the CSG Indicator in its system information is set to TRUE.
NOTE 3:
The "Allowed CSG list" is stored in the USIM (see 3GPP TS 31.102).

If the UE detects one or more suitable CSG cells on another RAT , the UE shall 
reselect to one of them, if allowed according to [25.304] (for UTRAN CSG cells) or [36.304] (for E-UTRAN CSG cells).


Alternatively, we could update 45.008 to be in line with 36.304 and 25.304. However, in this case, we should request guidance from RAN2 on the impact of the presence of stronger cells that cannot be reselected on the possibility to reselect to a weaker, but suitable, CSG cell.
�from 36.304: Strongest cell: The cell on a particular carrier that is considered strongest according to the layer 1 cell search procedure [6], [7].


�this "shall" is in practice a "may", since there is no minimum time for which this restriction must apply


�this is another "may" pretending to be a "shall" :)


�whether we want to use "should" or "shall" here is essentially academic, given the fact that the search function is implementation dependent.






