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1. Introduction

This contribution proposes Localized Roaming Service (LRS), a supplementary service to 3GPP automatic roaming, which helps to cut down international roaming expense, improve service quality at certain scenarios and results in increased voice traffic for operators.

This contribution describes the background of the proposal, scenarios that LRS is used for subscriber’s benefit, identifies the basic service features. 

2. Background

In most cases, international call leg will be involved in calls delivered to roaming subscriber, which not only increase subscriber’s expense but also degrade service quality,. 

A common scenario for an international roaming subscriber is a MT call when he is in a visiting PLMN. Even if the call originates from the same country, even the same city in which the roaming subscriber is staying, the voice path will be established through HPLMN as implemented by current automatic roaming service, though it is not necessary. However, the subscriber has to pay more for the international call leg. Moreover, the detour results in increased delay and bad voice quality, which sometimes makes the call intolerant.  

Optimal Routing (OR) is a good method to solve the problem. It can avoid the routing detour completely in any cases. Unfortunately, OR has not gained wide use for some reasons. Among these reasons are:

· Close coupling of numbering plan among countries

B-number analysis has to be made in depth in the call originating network, identifying not only its destination country, but also what kind of terminal the called party is: a mobile one or a fixed one. This makes numbering plans in different countries dependent to that of other countries, any change of numbering plan will lead to change in network in other countries.

· Security worries for external access to HLR

OR requires access to HLR from GMSC of other network. Most mobile operators have worries that opening access to HLR may cause unauthorized intruding and lead to leakage of commercial secret and subscriber’s privacy 

· impact upon existing infrastructure

OR has a global influence on the whole mobile network: it requires all exchanges capable to request and/or release the unnecessary call legs

This situation brings interests of operators to seek other ways for cutting down expensive charge for international roaming. They need a service that is easy to deploy and can be offered for subscribers’ option.

3. Localized Roaming based on multiple MSISDN

We notice the same phenomenon as is called  “20%-80%" rules in international roaming. To a specific country, 80% percent of roaming subscribers are from 20% other countries. International roaming has a distinctive regional characteristic. Most of travelers to a specific country are from those countries which has close relationship with this country, especially economic ties. Examples are EU, North America Free Trade Zone, China Mainland and Taiwan of China.
Localized roaming service is proposed against such background. The basic idea is to allocate a local number of the country into which the subscriber is roaming; thus the subscriber will be given the same or almost the same local subscriber treatment while roaming. This local number allocation is under control of his home operator, so it is not irrelevant to but associated with his home number. Thus, the subscriber can be reached through both numbers: his home number and this local number while roaming. 

At least one cooperating party is needed which provides necessary resources like MSISDN, signalling path, etc.
It is assumed the cooperation is setup between the country and its 20% other countries. The required numbers are donated by operators in each of those 20% countries, or cooperating party, to the subscriber’s home operator. These MSISDNs have dual attributes: logically they belong to LRS service provider and its country, while physically they are owned by their donaters and its country. The logic behind the cooperation is that the cooperating party (donator) can share subscriber with its home operator while the home operator provide a new choice to its subscriber to cut down roaming expense.

If numbers is dynamically allocated to roaming subscriber, subscribers can statistically share these numbers which reduce the quantity of number required. This is an analogy to statistic multiplexing in packet service. 

This service can be asymmetric or asymmetric on both parties. .

4. Service Feature required

· Multiple MSISDNs corresponding to one subscription profile controlled by home operator
· LRS is an optional service for both the operator and the subscriber. It can be activated/deactivated by either operator or subscriber (according to operator’s policy).
· Wherever the subscriber is, the same service quality if not better should be provided with LRS activated
· It is a network feature with no manual action needed to activate/deactivate the service. 

· Network will notify the subscriber when LRS is activated and the local number if necessary(when it is dynamically allocated)

· Numbering plan independence among countries

· security of subscribers’ data
5. Call Scenario of LRS 

Assumption:

· HPLMN provides RLS in country H cooperating with FPLMN in country Y

· Roaming subscriber is assigned a local number MSISDN’ in FPLMN

Abbreviation

IPLMN: An IPLMN is a PLMN which interrogates the HPLMN of a called party in order to determine the whereabouts of that party.
5.1. Subscriber in his Home country PLMN

1) Call to MSISDN

Omitted.

2) Call to MSISDN’
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scenario 1: Call to MSISDN’

In this case, IPLMN is FPLMN-B.

Note: subscriber can be charged a special rate depending on both parties’ agreement

5.2. Subscriber roaming into FPLMN
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scenario 2: Call to MSISDN

This is the same as normal roaming. 
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scenario 3: Call to MSISDN’  

In this case, the called party will always benefit since to him it is a local call. For the calling party, only if he is in the same country as that of the FPLMN, whether he is a fixed subscriber, a local mobile subscriber or a mobile subscriber from any other country/network, he will benefit. 

5.3. Subscriber roaming onto a VPLMN

1) Call to MSISDN

This is identical to normal roaming case. 
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scenario 4: Call to MSISDN

2) Call to MSISDN’
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scenario 5: Call to MSISDN’

6. Conclusion

LRS does not addresses all aspects of roaming, it is easy to be implemented, has almost no effect on other services, benefits subscriber and operator. It provides with the possibility for virtual operators to run international roaming service. 
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