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1
What are geo-local numbers
In trying to understand what geo-local numbers are, TS 24.229 gives the following definition

Geo-local number: Either a geo-local service number as specified in 3GPP TS 23.228 [7] or a number in non-international format according to an addressing plan used at the current physical location of the user.

This definition clearly clarifies that geo-local numbers may have different meaning depending on the physical location of the user, and when the user provides a geo-local number in one location e.g. when roaming to country A, the same geo-local number may correspond to a different address as when roaming to Country B.

However, the definition does not give any definite answer if the addressing plan for geo-local numbers is the same for all users that are at the same physical location. To explore this we examine how the user expresses that a local number is geo-local.

Section 5.1.2A.1.5 of TS 24.229 explains that

When the UE uses geo-local number, the UE shall:

-
if access technology information available to the UE (i.e., the UE can insert P-Access-Network-Info header field into the request), include the access technology information in the "phone-context" tel URI parameter according to RFC 3966 [22] as defined in subclause 7.2A.10; and

-
if access technology information is not available to the UE (i.e., the UE cannot insert P-Access-Network-Info header field into the request), include in the "phone-context" tel URI parameter the home domain name prefixed by the "geo-local." string according to RFC 3966 [22] as defined in subclause 7.2A.10.

In 7.2A.10 many different encodings of the Phone-context parameter are defined, depending on the IP-CAN that is used.

However they all have the phone-context encoded as a domain name, based on the user's home domain name.

I.e., even if several in-bound roaming users are visiting the same network and are at the same physical location, the phone-context values for expressing that a local number is geo-local is different for users of different home networks.
This makes us wonder if the addressing plan for a geo-local numbers is not only dependent on the user's physical location, but if it also may depend on the home network of that user.

So what does it mean that the phone-context parameter is based on the user home network domain name?
RFC 3966 specifies the following with respect to local numbers.

Local numbers MUST have a 'phone-context' parameter that identifies the scope of their validity.  The parameter MUST be chosen to identify the local context within which the number is unique unambiguously.  Thus, the combination of the descriptor in the 'phone-context' parameter and local number is again globally unique. The parameter value is defined by the assignee of the local number. It does NOT indicate a prefix that turns the local number into a global (E.164) number.

There are two ways to label the context:  via a global number or any number of its leading digits (e.g., "+33") and via a domain name, e.g., "houston.example.com".  The choice between the two is left to the "owner" of the local number and is governed by whether there is a global number or domain name that is a valid identifier for a particular local number.

The domain name does not have to resolve to any actual host but MUST be under the administrative control of the entity managing the local phone context.
From the text above we can draw the conclusion that the home network is responsible for what a geo-local number means.

However, it is not sufficient to know that it is the home network that is in control. The question is also if there are any rules regarding how to translate the geo-local numbers. RFC 3966 does not give any further guidance.
Turning again to TS 24.229 clause 5.7.1.7.2 gives us some guidance on the translation of geo-local numbers.

If the visited access network is determined the AS shall attempt to determine whether the geo-local number is used to access a service in the visited network or the local addressing plan of the visited network and translate the received geo-local number to a globally routeable SIP URI or an international tel URI:

So even if the home network is in control of the phone-context value, geo-local numbers adhere to the addressing plane of the visited network.

2
Using number in non-international format in the CS domain

2.1
Basic number handling for in bound roamers

When a user is served by CS technology and dials a number in non-international format, the UE will include this number in the Called Party BCD Number information element of the SETUP message and set the Type of number (TON) and Numbering plan identification (NPI) fields to "unknown".
At reception of the SETUP message in the MSC-S, the number will be analysed according to the local dialling plan for the Visited network, and the number will be translated to an international number and a national significant number. For certain numbers, e.g. when the dialled number does not include the international (e.g. "00") or national (e.g. "0") dialling prefixes, also the actual geographical location of user, e.g. the cell-ID, may be taken into account when doing this translation.
This number translation is the same for non-roaming users as well as for in-bound roaming users. 
2.2
Special number handling for in-bound roamers

Based on bi-lateral agreement between two networks, a visited network can for in-bound roamers from the other network translate certain numbers to an international number pertaining to the home network of the roaming user.

In case CAMEL is in use between the two networks, the home network of the roaming user may also by means of CAMEL operations replace selected dialled numbers with routing number to the home network. When the home network receives the home routed call the originally dialled number is retrieved, the home network can after considering dialling prefixes of the visited network analyse the numbers in accordance with its own addressing plan.

3
Discussion

Let us compare
-
a roaming CS-user dialling a number in non-international format, (i.e. both TON and NPI is "unknown"), and
-
a roaming IMS user dialling a number in local format and the Phone-context to a value indicating geo-local numbers

As long as the basic number handling in CS is used, the addressing plan of the visited network will be used for translating the dialled number in both cases.
However if the special number handling for in-bound roamers is applied for the CS user, then the translation of the special numbers will be different in the two cases.

The same user may depending on radio coverage sometimes be served using CS technology and sometimes be served as an IMS user when using PS access technology. Therefore, the user may not be aware of which access technology that will be used for setting up a call. Thus if he/she dials a number in local format, the call may, depending on the access technology used, sometimes be successfully established to the intended destination and sometimes fail, or a call may even be established to different destinations.
If the IMS translation procedures for geo-local numbers would allow the same flexibility as in the CS domain, then the same result could be achieved independent of the Radio access technology used for establishing the call. 

4  Proposal
The translation procedures for geo-local numbers specified in clause 5.7.1.7.2 of TS 24.229 should be amended to allow for the AS to recognise some geo-local numbers as pertaining to the Home network.
