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The enclosed TD describes some issues to be considered for full interconnection of FSMSC to SMSCSs/FSMSCs in other networks. 

AT-F proposes that a standard is defined for interconnection of FSMSC and SMSC belonging to different operators.

AT-F asks 3GPP to comment on the document.   

The received comments from 3GPP on the TD will be considered during the next TC-AT#7 meeting in April 2003.
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1 Background


This TD describes issues regarding the introduction of SMS in fixed networks. It is focused on network interconnection and routing. 


The ETSI standard ES 201 912 specifies the two protocols how to send and receive SMS for the fixed network User Based Solution (UBS) between the SMS terminals and the FSMSC. However for interconnection to other networks SMSC or FSMSC, today there exist no standards. 


A well-working interconnection for SMS requires agreements on routing principles at least on a national level. 


There are at least two different basic principles for the handling of SMS messages between operators: 


· IP 


· C7/MAP.


 C7/MAP is the established solution for mobile networks. This TD is based on C7/MAP.


2 ABBREVIATIONS


		Abbreviation / term

		Meaning / comment



		Chosen operator

		The operator that the subscriber has chosen for his fixed SMS service. 



		ENUM

		A protocol and a database structure for translation telephone numbers, e.g. E.164 numbers to internet domain names.



		FSMSC

		Fixed SMS Centre



		MAP

		Mobile Application Part.


A part of the CCITT #7 signalling system, used for mobile networks.



		SMS

		Short Message Service



		SMSC

		SMS Centre 



		Tier 1

		A Domain Name Server (DNS) at top level within a country code zone in ENUM. Tier1 has a pointer to the Tier2 server containing service data for each number in the country.



		Tier 2

		A Domain Name Server (DNS) in ENUM containing service data for customers.



		UBS

		User Based Solution





3 Proposal


3.1 General description


The figure 1 below describes the interconnection for the SMS service for the fixed network with the signalling system C7 MAP. The interconnection cases are as follows:                                                                                                              


· Fixed network to other fixed network 

· Fixed network to the mobile networks


· Mobile network to the fixed network


· Fixed network to international networks


· International networks to fixed network


The interconnection is using the C7 MAP backbone network that exists between mobile networks. Fixed SMS interconnection requires that FSMSCs be connected to the C7 MAP backbone network.


The figure 1 also includes the fixed network and data provisioning connections. 
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Figure 1: Overall structure


3.2 Detailed description


This section describes the solution of the interconnection of the SMS service and the figure 1 shows the structure.


3.2.1 Network aspects


Fixed network


The SMS service for the fixed network uses the SMS User Based Solution (UBS) 


To send and receive SMS/UBS a voice-band communication path is established in the fixed network between the SMS terminal and FSMSC, the SMS message is transferred with FSK according to ETSI standard ES 201 912. 

Option: It is possible to connect a SMS text to Speech to the FSMSC. This function is used when a subscriber sends SMS to a subscriber in the fixed network that doesn’t have a SMS terminal The FSMSC calls the normal telephone and converts the SMS to speech. 


Choice of fixed SMS operator


It should be possible for a fixed SMS customer to choose an SMS operator independently of the access operator. This means that additional information is required to identify the SMS operator. The information is similar in structure to number portability – operator and service provider identity is given for each number – but will differ in content since the access operator and the SMS operator can be different for the same customer.


The chosen SMS operator must be a registered choice for the subscriber, not a per-call choice. The main reasons for this is that the chosen SMS operator will handle incoming SMS messages as well as outgoing which means that the called party’s SMS operator must be identified in order to route the message.


Routing between operators


Routing to mobile operators


The routing of SMS between mobile operators is based on standard agreement and uses standard mobile protocol MAP. The owner of the number series is responsible for providing routing information over MAP to fixed or mobile operators for that series. 


Routing to fixed SMS operators


The method used for messages to mobile subscribers is not practicable for messages to fixed SMS where an end user can have one telephony access operator and another SMS operator. If the telephony access operator does not provide SMS service, that operator will consequently not have an FSMSC. This means that the telephony access operator cannot provide routing information via MAP. 


International interconnection

International sending of messages from fixed SMS operators should be done according to the same principles as from mobile operators i.e. messages are sent using MAP interconnection via an international gateway operator. 


Incoming international messages will enter the national network via an international gateway operator. This operator should act in the same way as a national mobile operator in all aspects regarding fixed SMS.


3.2.2 Routing data handling


Routing data look-up


The fixed or mobile operator that sends a SMS message to the fixed network is responsible for routing it to the correct network. For this, the SMSC or FSMSC must get routing information for each handled message. There are three possible ways to solve this as follows:


1. Own database
The operator makes a query to an own database. There are different ways to implement the database as follows:

a. Fixed operators


i. Integrated database in the FSMSC
In this case the operator’s database is implemented in the FSMSC.

ii. Separate database
In this case the operator’s database is implemented in a separate database within the operator’s domain, but outside the FSMSC. The interconnection between the FSMSC and the supporting database is an internal interconnection, and a standardization of this interface is therefore not necessary from a network point of view. There must however be interoperability between the equipments e.g. over SMPP.

b. Mobile operators
Mobile operators have information on mobile numbers in their HLR, and it might be possible to include information on chosen operator for fixed SMS customers in the HLR. However, this requires that the data provisioning can be solved. If it is not possible or not suitable to include the information in the HLR, a mobile operator may use a database in the same manner as described above in sub alternative 1a for fixed operators. 


2. Contracted operator with a database
The operator makes a MAP query to a contracted operator with a database.
This requires commercial agreements between the concerned parties.

This solution requires that one or more operators in the country have their own databases according to alternative 1.


3. National database
The operator makes a MAP query to a centralized national database. The national database will only handling routing support. However each operator still needs to have their own list of registered SMS customer in their FSMSC.

Alternative 3 requires a designated operator, other company or authority that is responsible for the database in the country, which in many countries seems unlikely with regard to the regulatory bodies’ wish to stimulate competition.


All databases for any of the alternative above must contain – or otherwise have access to – data on chosen operator for all fixed SMS subscribers in the country.


Infrastructure aspects


Database structure for “chosen operator” information


The database referred to under section 3.2.2, Routing data handling /Routing data lookup, alternative 1 (Own database) can be implemented in different ways with regard to which operator has which data.                    


There is a choice between two principles for database structure: “Multiple complete databases” or “Databases with partial information” which are described below. The choice has to be made on a national level and has impact on data provisioning.


1. Multiple complete databases
Each operator has a complete database containing data for all fixed SMS numbers in the country. The database does not have to do any external queries to other databases.  See figure 2 below.
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Figure 2: Multiple complete databases


2. Databases with partial information
Each operator has only information for some of the fixed SMS numbers in a country. For other numbers there are mechanisms for querying other databases. It should be noted that this is done over Internet or similar networks, NOT over MAP. An example of this structure is ENUM. This principle would probably work well in sub alternative 1.a.ii but could be difficult to implement in sub alternatives 1.a.i and 1.b.


ENUM structure:


The ENUM structure is designed to contain data for several services. Tier 1 is a pointer database  (basically a DNS in Internet terms) containing data regarding which Tier 2 to query for each number. Tier1 points to a Tier 2 instead of directly providing the searched information about the number. See Figure 3 below.
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Figure 3: Databases with partial information


Note to the figure: The “Update” arrows indicate that each update should be directed to one of the ENUM Tier 2:s. Details on the update mechanism shall be decided on a national level.  See sub clause “Data provisioning” below.


Coordination with other supporting functions


Many operators will probably use some kind of support system for assisting the FSMSC in the handling of incoming messages e.g. to enable SMS-to-speech, SMS-to-e-mail or similar services. These assisting systems can probably provide a framework than can be re-used for handling of “chosen operator” information.


Data provisioning


Information on “chosen operator” for all fixed SMS customers in the country has to be distributed to all concerned databases. When a customer chooses an operator, the customer, the operator or possibly some other party, must report this. This report triggers an update of concerned databases; the details of this procedure must be decided on a national level. The structure for data provisioning will differ depending on 


· Database structures 


and


· Principles for routing data handling



as described in the table below.


		Case

		Illustrated in figure

		Data provisioning consequences

		Relation to alternatives refers to section 3.2.2 “Routing data look-up”



		Multiple databases. Each operator has a complete database containing all fixed SMS numbers.

		Figure 2

		A system must be established on a national level for distribution of “Chosen operator” to all databases. The need is similar to that of number portability.

		Relevant for Alternative 1 “Own database” under the clause “Routing data look-up” above



		A distributed database solution, where different operators have information for different numbers

		Figure 3

		A system must be established on a national level for reporting  “Chosen operator” changes to the appropriate database. In an ENUM solution, mechanisms for finding the right database are inherent in the structure.

		Relevant for Alternative 1 “Own database” under the clause “Routing data look-up” above



		A common national database containing information of “Chosen operator” for all fixed SMS customers in the country

		Not illustrated

		A system must be established on a national level for reporting “Chosen operator” updates to the common database.




		Relevant for Alternative 3, “National database” under the clause “Routing data look-up” above





3.2.3 Need for agreements 


The interconnections require agreements between fixed/mobile operators. Routing data handling will also require agreements. The exact need for agreements depends on which solutions are chosen.


4 Conclusion


· We recommend a C7/MAP solution for all SMS interconnection since this allows use of existing structures in the C7/MAP backbone network.


· Interconnection on an open market requires registration of “Chosen operator”. 


· Structures for handling of “Chosen operator” data should be decided on a national level.


· We propose that a document is created by WG AT-F which specifies the interconnection between a FSMSC and SMSCs/FSMSCs in other networks and describes options and issues for the handling of “Chosen operator” data.
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