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Mobility Aspects and Full MOCN
1. Introduction

Access Network sharing allows multiple PLMNs to share the same access network. In Release 10 a solution for “non-supporting” mobiles exists that relies on the BSC routing the information to/from a mobile station from/to the adequate core network, transparently to the mobile station. This solution is based on the use of a common PLMN ID broadcast by the shared cells.

In Release 11 a solution for “supporting” mobiles is being developed to allow manual PLMN selection by means of broadcasting in a shared cell the PLMN IDs of the PLMNs that have access to this cell. As a result, it can only apply to mobile stations that are able to decode this list of PLMNs i.e. mobile stations that support Full MOCN. While this multiple PLMN list is an enabler of Full MOCN, other aspects also need to be taken into account, in particular mobility aspects and their impact on GERAN signalling.
As a background it is important to note the following requirement (see 3GPP TS 23.251):

“The available core network operators shall be the same for all cells of a Location Area in a shared UTRAN or GERAN network. The available core network operators shall be the same for all cells of a Tracking Area in a shared E UTRAN network.”

2. Discussion
2.1 Primary PLMN and Multiple PLMN list
For the purpose of this paper we assume that the primary PLMN of a cell is the PLMN that operates the cell. I.e. a cell belongs to its primary PLMN, and may be shared with other (non-primary) PLMNs. In Full MOCN, the PLMN IDs of the primary PLMN and of the non-primary PLMNs sharing a cell are broadcast in the cell and constitute the Multiple PLMN list.
2.2 Scenario
The figure below illustrates a scenario arising from Full MOCN that need to be discussed where on the left hand side of the picture, Full MOCN is not in use, and on the right hand side, Full MOCN is in use. The illustrated scenario, though just an example, is considered to be representative of real deployments. The coloured arrows indicate the support of mobility procedures, and are discussed below. PLMNA and PLMNB are the primary PLMNs of the blue and grey areas respectively.
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As shown above we consider the case where Full MOCN is not in use and mobility procedures between the non-shared cells of PLMNA and PLMNB are not supported. From this point, cells from LAC3 of PLMNA are shared with PLMNB by means of Full MOCN thus allowing e.g. coverage extension for PLMNB. As a result, mobility procedures between the (appropriate) shared cells of PLMNA and the (appropriate) non-shared cells of PLMNB should be possible, while mobility procedures between non-shared cells of PLMNA and PLMNB would remain not supported. Also mobility procedures between the (appropriate) shared cells of PLMNA and the (appropriate) non-shared cells of PLMNA should not be supported for supporting mobile stations registered to PLMNB.
The support of mobility procedures between shared cells of PLMNA and non-shared cells of PLMNB requires that:

a) The neighbour cell information of non-shared cells of PLMNB should cover, whenever necessary, (appropriate) shared cells to allow monitoring and reporting of these cells for supporting mobiles.
b) The neighbour cell information of shared cells should cover, whenever necessary, the (appropriate) non-shared cells of PLMNB to allow monitoring and reporting of these cells by supporting mobiles only. The neighbour cell information of these cells should prevent monitoring and reporting of non-shared cells of PLMNA by supporting mobiles.
a) is a given from the perspective of PLMNB in order to allow mobility towards the shared cells.
If b) were not applied, a supporting mobile station moving “south-east” from the shared area would simply not find any non-shared suitable cell of PLMNB. After 10 seconds (45.008), this would trigger cell selection upon which the mobile station could camp on a non-shared cell of PLMNB. While such behaviour is covered by the existing specification, it is not deemed to be a reasonable approach i.e. improvements are needed. Besides it is necessary to avoid reporting of cells to which handover is not possible. As a result b) is seen as being necessary.
Note that in idle mode, a supporting mobile station registered to PLMNB moving “north-east” from the shared area or a legacy mobile station registered to PLMNA and moving “south-east” from the shared area would end up in limited service state under PLMNA and PLMNB, respectively, as per legacy procedures.
3. Conclusions
Full MOCN in GERAN relies on signalling in a cell shared between several PLMNs the PLMN IDs of these PLMNs i.e. the multiple PLMN list. 
However as described in this contribution, additional signalling may also be required in order to support mobility procedures between this cell and all appropriate neighbouring cells of the PLMNs part of the multiple PLMN list such that:

· Mobility to a shared cell is possible from all appropriate neighbouring cells of all PLMNs sharing the cell.

· Mobility from a shared cell is possible to all appropriate neighbouring cells of all PLMNs sharing the cell. Appropriate restrictions also ought to be in place to:

· avoid mobility of mobile stations not registered to the primary PLMN of a shared cell towards the non-shared cells of that PLMN
· avoid mobility of mobile stations registered to the primary PLMN of a shared cell towards the (non-shared) cells of the other PLMNs sharing the cell

Consequently it is recommended to define efficient means to enable signalling in a given cell of the information pertaining to neighbouring cells of other PLMNs that would not otherwise be signalled if Full MOCN was not used. It should be ensured that these means provide the best compromise between:
· the impact on the operation of legacy mobiles; and

· the behaviour of Full MOCN supporting mobiles.[image: image2.png]
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