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Abstract: The paper describes the functional alias handling in GSM-R and discusses options for the handling in FRMCS (outside or as part of the user profile data).
1.
Discussion
1.1
Functional addresses in GSM-R

Today railways are using functional addressing (aliases) to address the rolling stock e.g. engine number or train staff e.g. the driver of a train. The train number plus the functional code (e.g. driver1) is used to call the driver of the train instead of using an associated E.164 number. 

A functional number consist of an International Code (IC), Functional Address (FA) and the Functional Code (FC):

IC
International Code of the functional number that is used to address the appropriate network to which the subscriber is currently associated.
FA
Functional Address consists of a Call Type (CT) + User Number (UN).


The Call Type (CT) prefix is used to distinguish between the different types of User Numbers (UN) and is an indication for the network how to interpret the number dialled, e.g. train number, responsible controller, engine number etc.

FC
Functional Code indicates the role associated to the functional address.
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Figure 1.1-1: Functional Code (EIRENE SRS)
Functional addressing is used by all GSM-R communication services except when using PS-mode in the context with ETCS (ATC).

Example: functional number = IC + FA (CT + UN) + FC (e.g. 0492027901)
· IC = 049 (Germany)
· CT = 2 (train)
· UN = 0279 (train number)

· FC = 01 (leading driver)
1.2
Numbering plan association

Functional Addresses (FA) are treated in a private numbering plan and can be used in association with an E.164 number. UIC has never received specific guidance for the association between the “EIRENE” private numbering plan and the E.164 number from ITU. Nevertheless, the “EIRENE numbering” plan uses the Numbering Plan Indicator (NPI) / Type Of Number (TON) “unknown” to differentiate among EIRENE and E.164 numbering plan. Only the E.164 number is part of the subscriber subscription data in GSM-R. Functional Addresses are unique, but its association to an E.164 number is temporary.

For example:

-
A train number association is valid up to the final destination of the train.
-
An engine number association is valid up to the end of the engine's life cycle.
1.3
Functional address association

Today's GSM-R networks are using the Follow Me feature (3GPP TS 23.094) to maintain the association between the Functional Address (FA) and the E.164 number. Activation and deactivation of the functional number in association with the E.164 number can be initiated manually (user – network interaction) or automatically (bulk activation on a day by day basis without context to the subscription). USSD (Unstructured Supplementary Service Data) is used as protocol for manual activation/deactivation between the GSM-R user and the Follow Me service node in the network. Automatic bulk registration is an option that enables the train numbers scheduled to a physical train during operation of a day. The Follow Me service node is responsible for keeping the association between the functional number and the E.164 number on national level (i.e. per GSM-R network).

1.4
Border Crossing

Train numbers may have a nationwide or even an international meaning. An international meaning allows the train to continue using the same train number when crossing borders. The Functional Address (FA) which contains the train number allows to keep the association when changing the International Code (IC) part of the functional number also when crossing borders. After crossing a border the train performs registration with the new network (visited or home) and the association between the train specific functional number and E.164 number is released by the user with the previous network (visited or home) and a new association with the train specific functional number and the subscriber identity is created in the new network again by the user. The new functional number uses the international code (IC) of the new network.

2.
Conclusion
Basically, there are two possible options to realise functional aliases for FRMCS:

1.
FRMCS service user profile coupled functional alias handling:
Functional aliases may be pre-configured as part of the FRMCS service user profile. The pre-configuration may already contain all possible combinations of functional aliases inside a region (e.g. continent). Functional aliases may be replicated among different FRMCS service user profiles to minimize the configuration effort.

The FRMCS service user can activate and deactivate functional aliases which were pre-configured. The FRMCS service user may also create or delete functional aliases which are/were not pre-configured under the control of the network by using network and user specify policies.
2.
FRMCS service user identity coupled functional alias handling:
Functional aliases are not part of the FRMCS service user profile, i.e. there exist no per FRMCS service user specific functional aliases pre-configuration. Pre-configuration may be network specific or dependent on other criteria's (e.g. time, location). The handling of functional aliases is independent from the user's profile data handling.
Functional alias can be created and deleted by the FRMCS service user on demand, are linked with the FRMCS service user identity and stored somewhere in the network outside the FRMCS service user profile data. The creation and deletion of functional aliases is controlled by the network by using network specify policies. The FRMCS service user can activate and deactivate available functional aliases.

The use of functional identity handling in FRMCS requires at least the same flexibility level as it is provided by GSM-R using the Follow Me feature. Please note that the number of trains during a day within a country can be up to 1000. Functional aliases need to be supported to all FRMCS communication services in general regardless if functional aliases are used for a specific MC service (e.g. MCData).
