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January 29, 2001 

Ms. Cheryl Blum

Chair TR-45

Dear Ms. Blum:

Attached you will find an informative document developed by one of the IFAST study groups that is working on finding the best alternative to solve the conflict in the international call delivery process caused by ambiguity in the temporary local directory numbers (TLDN’s) exchanged between international mobile networks.

We are requesting the support from TIA and many other organizations to spread the information of this document in order to create awareness of the problem and get the collaboration of international carriers and vendors to implement the proposed solution in this document.

Thanking you in advance.

Sincerely yours,

Fred Gaechter

Chair IFAST

THE TLDN CONFLICT FOR INTERNATIONAL ROAMING
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THE TLDN CONFLICT FOR INTERNATIONAL ROAMING

I. Origins of the conflict

In January 1995 the Numbering Plan Administration (NANPA) implemented the “interchangeable” numbering plan areas (NPA’s), which allowed an important increase in the total numbering capacity of World Zone 1. Before 1995, the NPA format was:

NPA   (   N 0/1 X

Where: N = 2 - 9

  0/1 = 0, 1

  X = 0 - 9

Now, the format is:

NPA   (   N X X

Where: N = 2 - 9


  X = 0 - 9

Therefore, the 10-digit national number in World Zone 1 changed to:
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Where: N = 2 - 9


  X = 0 - 9

This national number is programmed in the mobile phones of World Zone 1 as a Mobile Identification Number (MIN) to locate the subscriber through the paging process specified in the North American Standards for cellular and PCS. 

Outside World Zone 1 the North American Standards are widely used in many countries, including the major part of Latin America, many countries in Asia and some others in Europe, Africa and Australia. Previously, these countries typically programmed the national or international number in the MIN field of their mobile phones and some countries are still doing so. With the advent of the new NPA in World Zone 1, many potential conflicts between these NPA’s and the first 3 digits of the MIN field of mobile phones outside World Zone 1 were identified.

To solve the previous problem an special number was created to avoid conflicts in the international roaming. This number is the International Roaming MIN (IRM) that is a common MIN with the same format of the National Number in World Zone 1 but with 0 or 1 as the first digit. All of these numbers with the last format are administered by the International Forum on ANSI-41 Technologies (IFAST) and assigned to international carriers to be implemented in their networks and the phones they give service to in order to avoid conflicts with MIN’s of World Zone 1.

However, the MIN is not the only cause of conflict for international roaming. The call delivery scenario can also fail because the Temporary Local Directory Number (TLDN) is related to a real directory number (DN). Therefore, if this TLDN is a number belonging to a very specific domestic numbering plan it is quite likely that this number will be incompatible with the numbering plan of the other international wireless network involved in the call delivery process.

II. Nature of the conflict

II.1 Current international call delivery process

To understand better the TLDN conflict let us consider the example of the current call delivery process of a mobile subscriber from Chicago that roams to Mexico City. The process follows the following steps (figure 1).

1.- Assume that a fixed line from Chicago calls to a mobile from Chicago too. Since the mobile of Chicago is a roamer in Mexico City, the home switch in Chicago establishes communication with the visited switch in Mexico City that gives service to this mobile through an IS-41 data link. 

2.- Among the messages interchanged between switches we find the ROUTREQ sent by the switch in Chicago containing the MIN of the Chicago mobile.

3.- Once received, the switch in Mexico City analyzes the ROUTREQ, identifies the MIN as a number of Chicago and allocates a TLDN for this roamer, say 525-101-5212

4.- The TLDN information is sent back in a return message “routreq” to Chicago.

5.- The switch in Chicago receives a TLDN beginning with 525 and because these 3 digits does not match up with any NPA assigned in World Zone 1 until now, the switch adds the international prefix 011 to call to the TLDN located in Mexico.

6.- The switch in Chicago sends the number 011-525-101-5212 to the PSTN that routes the long distance to Mexico.
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7.- The switch in Mexico City receives the international call and ends the call at the roamer subscriber.

Figure 1.- Current international call delivery process.

II.2 Scenario in conflict with a new NPA assigned in the USA

Assume that a new NPA 525 is assigned to New York. Hence in the step 5 of the previous scenario the Chicago switch receives a TLDN beginning with 525 but now this switch can not  differentiate if the roamer is international from Mexico or national from New York and therefore the final routing can fail (figure 2). 
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Figure 2.- Call delivery in conflict with a new NPA assigned in USA.

II.3 Call delivery in conflict due to different numbering plans

Not only a new NPA in USA can cause conflict in the TLDN. Also the different structures of the international numbering plans can produce the conflict. Let us think for example in the numbering plan of Mexico that is now of 8 digits in its national number, but since November 11, 2001, this national number will grow to 10 digits. In this case, the TLDN’s range in the switch of Mexico will grow from 10 to 12 digits: 2 digits of country code (52) plus 10 digits of the new national number in Mexico. In step 3 of the current call delivery process shown in figure 1, the TLDN that is now restricted to 10 digits, would only allocate part of the 12 digits of the TLDN, without the country code that is necessary to properly route the call. In the specific example, the Chicago switch in step 5 would receive a TLDN beginning with 555 which corresponds to the firsts three digits of the new national number of Mexico and would not know how to route the call, perhaps to Brazil, which country code is 55 or a future 555 NPA in the USA.
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Figure 3.- Call delivery in conflict due to different numbering plans

III. Proposal of solution

Some of the call delivery conflicts that have appeared internationally have been solved through manipulation of digits that are very specific in each case. However, these solutions normally affect other scenarios and therefore introduce many other conflicts.

To overcome the problem completely it is better to use the updates made in the protocol IS-41 to deal correctly with international scenarios. Consequently, the proposal in this document uses those updates.

III.1 International call delivery without conflict through the use of IS-41D.

Let us take the same example of a roamer subscriber from Chicago that goes to Mexico City but assume that the NPA 525 has been already assigned in the USA and the national number of Mexico increased from 8 to 10 digits. The sequence of the call delivery would be (figure 4):

1.- A fixed line from Chicago calls to a local mobile. Because the mobile roamed to Mexico City, the home switch in Chicago validates the user in Mexico City through an IS-41D link. 

2.- The switch in Chicago sends a ROUTREQ with the MIN of the Chicago mobile.

3.- Once received, the switch in Mexico City analyzes the ROUTREQ, identifies the MIN as a number of Chicago and allocates the TLDN 52-55-5101-5212 that is composed of the country code of Mexico 52 and a new 10 digits national number.

4.- The TLDN information is now not restricted to 10 digits if we use the variable length of the parameter “Destination Digits” of the ROUTREQ message as specified in IS-41 Rev. C and Rev. D. Hence, the complete 12 digits TLDN from Mexico pass through without the need to strip off or modify the number. At the same time, we use the international bit 1 of the field “Nature of Number” contained in the same parameter “Digits Destination”. This bit is correctly specified in IS-41 Rev. D only and with this bit the switch in Chicago knows that this TLDN is international.

5.- Interpreting correctly these last features of IS-41D, the switch in Chicago can know that the TLDN comes from an international network and has to add the international prefix to the 12-digit TLDN. Besides, it receives the complete information of the TLDN and there is no possibility for the call to fail by a wrong routing.

6.- The switch in Chicago sends the number 011-52-55-5101-5212 to the PSTN that routes the long distance to Mexico.

7.- The switch in Mexico City receives the international call and ends the call at the roamer subscriber.
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Figure 4.- International call delivery without conflict through the use of IS-41D

III.2 Proposed implementation program

To implement the solution proposed to the TLDN conflict is necessary to load the refereed features of IS-41D. Studying the feasibility of the implementation, it has been checked with the main equipment vendors the availability of software, hardware and different features. From this review it has been determined that all the requirements for implementation will be ready by the second quarter of 2001. This date is good enough to solve the specific and imminent problem of Mexico with the increase of its national number from 8 to 10 digits.

It is important to say that the foreseen conflict of Mexico as many others is quite important because the international roaming represents a service widely used that can be in danger if no actions are taken between international carriers, international roaming providers, vendors and industry in general. The consequence would be a backward step in the services available for millions of subscribers that can delay the important objective of integration of the IS-41 technologies around the world. That is why we need the complete support of the TIA, CTIA, vendors and international carriers to begin implementing our proposed solution to resolve the TLDN’s conflict.
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