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1
Introduction

For mobility management in LTE_IDLE, some high level principles for cell selection were captured in the draft Stage 2 TS of E-UTRAN [3]. Some of these principles aimed at defining the criteria for a cell to be suitable. Unfortunately, as they are now written, a cell is not suitable whenever it belongs to a forbidden LA. Consequently, it is not possible for a mobile to camp on a cell but not have access in that Location Area (other than for emergency calls and possibly responding to IMSI paging). This is a major change compared to GERAN and UTRAN where a cell is not suitable whenever it belongs to a forbidden LA which is part of the list of forbidden LAs for roaming. 

This contribution proposes to correct the suitability criteria described in the Stage 2 to match what is defined in GERAN and UTRAN. First the suitability criteria of GERAN and UTRAN are given and then a correction to the stage 2 is proposed. 
2
Suitability Criteria

2.1
GERAN - 43.022 [1]
The choice of such a suitable cell for the purpose of receiving normal service is referred to as "normal camping". There are various requirements that a cell must satisfy before an MS can perform normal camping on it:

i)
It should be a cell of the selected PLMN or, if the selected PLMN is equal to the last registered PLMN, an equivalent PLMN;

ii)
It should not be "barred" (see subclause 3.5.1);

iii)
It should not be in an LA which is in the list of "forbidden LAs for roaming";

iv)
The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. This is estimated as shown in subclause 3.6;

v)
It should not be a SoLSA exclusive cell to which MS does not subscribe.  This requirement is only valid for MSs supporting SoLSA.
2.2
UTRAN - 25.304 [2]
A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

-
The cell shall be part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by the NAS.

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is part of at least one LA that is not part of the list of "forbidden LAs for roaming" [9], which belongs to a PLMN that fulfills the first bullet above;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.
3
Overlapping Tracking Areas Considerations

Possibly, RAN will adopt the overlapping tracking area concept i.e. one cell can belong to multiple tracking areas. In this case, is the cell unsuitable if any of the TAs is forbidden? Or, is it only unsuitable if ALL of the TAs are forbidden? Or is there a “primary TA” for the cell that governs “suitability.”
This “forbidden suitable cell” concept relates to geographical subscriptions / barring which might not be all that important - but an unambiguous specification is essential. 
NOTE:
the GSM / UMTS PS domain, where Routeing Areas are are a subset of LAs, the decision was made to keep the geographic restrictions on LA level and not RA level. 

Also, the current 24.008/RANAP/RRC design does not (yet) support overlapping registration areas, in that, the RA Update Reject does not carry any information on “which RA you are rejected from.” Additionally, the mobile does not indicate which registration area it is trying to update in - this information is derived from the Cell Id that the RNC puts into the first RANAP message sent to the core network.
4
Conclusions

The following change is proposed to the Stage 2 of E-UTRAN [3]:
~ Start of Changes ~
10.1.1.1
Cell selection

The principles of PLMN selection in E-UTRA are based on the 3GPP PLMN selection principles. Cell selection is required on transition from LTE_DETACHED to LTE_IDLE or LTE_ACTIVE.

Cell selection:

-
The UE NAS identifies a selected PLMN and equivalent PLMNs;

-
The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It reads cell system information broadcast to identify its PLMN(s):

-
Details for the cell search are FFS;

-
The UE may search each carrier in turn (“initial cell selection”) or make use of stored information to shorten the search (“stored information cell selection”).

-
The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and commence the cell reselection procedure:

-
A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not part of a tracking area which is in the list of “forbidden tracking areas for roaming”;
Editor’s note: the above text may need revision if a cell can be a member of more than one tracking area.
-
An acceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell is not barred;

-
The measurements made and the cell selection criteria to be applied are FFS.

Transition to RRC_IDLE:


On transition from RRC_CONNECTED to RRC_IDLE, a UE should camp on the last cell for which it was in RRC_CONNECTED or a cell/any cell of set of cells or frequency be assigned by RRC in the state transition message.

Recovery from out of coverage:


The UE should attempt to find a suitable cell in the manner described for stored information or initial cell selection above. If no suitable cell is found on any frequency or RAT the UE should attempt to find an acceptable cell.

~ End of Changes ~
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