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Clarification on the PLMN included in the PAGING
1 Introduction
The network sharing feature has been introduced in GERAN. In a shared network, the Location Area Identification (LAI) is constructed by the Common PLMN and Location area code (LAC) in SI3 and Additional PLMNs are broadcast in the SI22. 

A network supporting MS can reorganize the LAI with the LAC in SI3 and Additional PLMN in SI22 to build a new LAI and compare it with the LAI received from LOCATION UPDATING ACCEPT message to decide if a Location Updating procedure is needed or not.
But it’s not clear if a BSC can identify a LAI constructed by an Additional PLMN and LAC. 
2 Discussion
Currently PAGING messages for all MSs shall be sent via the BSSMAP as a connectionless message. The Cell Identifier List IE in this message shall be used by the BSC to identify the area in which the radio interface paging message shall be broadcast in case no signalling connection.

The Cell Identifier List IE could be constructed by the codes as follows. 

0100
Location Area Identification, LAI, is used to identify all cells within a Location Area.

0101
Location Area Code, LAC, is used to identify all cells within a location area.

0110
All cells on the BSS are identified.

The LAI can be used to identify all cells within a Location Area in the PAGING message.

However, it’s not quite clear if the MSC is allowed to include an Additional PLMN in the LAI when sending a PAGING message to the BSC. From the view of sourcing company, it’s very likely. 
For a network sharing supporting MS, the MSC is required in TS 24.008 to indicate in the LAI the PLMN identity of the CN operator that has accepted the location updating in the Location Updating Accept message. It can be the Common PLMN or an Additional PLMN.

Such a LAI (especially including Additional PLMN) is probably linked with the specific MS in the context stored in the CN. When paging is initiated, it’s very likely to be packed in to the PAGING message and sent to BSC.
To avoid any abnormal case when a LAI including Additional PLMNs cannot be identified by the BSC, it’s proposed to clarify it in TS 48.008.

Furthermore, the PAGING PS PDU and PAGING CS PDU also have the same problem where the LAI/RAI should be included in the PDU. It’s also proposed to make a clarification in TS 48.018.
3 Conclusion
It’s proposed to clarify in TS48.008 and TS 48.018 that the BSC shall recognize a LAI/RAI including an Additional PLMN broadcasted in the SI22.
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