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Abstract

This contribution discusses IMS –SMS interworking, how the IP-SM-GW is used for this service and the impact of this service on the IMS Core.
1. Background

New IMS Messaging Services are being developed in OMA and 3GPP as a part of a new IP based communication model. As part of the strategy of introducing new messaging services, backward compatibility must be provided with the existing legacy messaging services such as SMS. In fact in the beginning when introducing IMS Messaging services, interworking with existing messaging services will be one of the driving success factors.

One common standard model for achieving compatibility between IMS Messaging and SMS has to be set.

This document describes a proposal for how to use the concept of an Interworking GW to translate between IMS Messaging services as standardized in 3GPP and OMA and the existing SMS network.
2. Introduction

The Short Message Service (SMS) and Multimedia Message Service (MMS) have enjoyed great success in cellular networks. At the same time, specifications have been and are being developed for extending 3GPP services to non-cellular IP Connectivity Access Networks (IP-CANs). In this same spirit, this proposal describes the capabilities needed to support interworking between SMS and IMS Messaging users.

SMS is here only discussed in relation to person to person traffic. Other aspects are out of scope.

An important goal is to reduce complexity for the end user. A user should not need to know what service the recipient user has; instead, the network should facilitate communications between users with different messaging services.
SMS is a text-based service able to support a limited amount of text data while IMS Messaging Service described in 3GPP, OMA and TISPAN has the full capability of multimedia messaging communication.

Our proposal for standardization of an IP-SM-GW is to make it possible to send a SIP MESSAGE message from an IMS Messaging client without the user, or even the terminal, needing to be aware of whether the recipient has an IMS Messaging client or an SMS client. Multimedia messages are out of scope for this proposal since an SMS user is not able to receive multimedia messages.

With the extended usage of E.164 numbers for IMS services in the form of TEL URI, many users may not know whether the intended recipient is using an IMS terminal or an SMS terminal. Therefore it must be possible for a user to just enter a phone number without knowing beforehand the recipient’s terminal and application type.

Finally it should be possible to extend the communication model so that the IP-SM-GW itself will be able to handle interworking with MMS and other messaging standards in the future.

The proposal aims towards having the IP-SM-GW be used to handle all messaging related interworking thus putting no new requirements on existing clients and minimal requirements or changes on existing networks.

3. Overall Requirements

The following requirements are discussed in this document; the first two requirements are already approved:
- 
It shall be possible to deliver the content of IMS Messages (i.e. SIP MESSAGEs) initiated by IMS users to non-IMS users as SMS messages.

- 
It shall be possible to deliver the content of SMS messages to IMS users as IMS Messages (i.e. SIP MESSAGEs).
· It shall be possible to send messages between SMS and IMS users by making use of an interworking gateway.

· It shall be possible for a user to send a message to another user without having to know beforehand which messaging client the receiving user has.

· If it is not possible to deliver a message as a result of lack of capability (e.g. SMS user cannot receive multimedia), this should be communicated to the sender.

· An IP-SM-GW shall guarantee that the user experience is consistent with the SMS and IMS service expectations.
S2-061312 proposes changes to TS23.804 to incorporate the new requirements listed above.
4.  Impact on IMS architecture

General impacts on the IMS architecture can be limited to the addition of the IP-SM-GW, and the introduction of new routing rules in the BGCF.

No further changes are required to the HSS to support this interworking functionality.

However a clarification to the current HSS section is proposed in S2-061316.
5. Interworking Procedures

5.7 Interworking from IMS Messages with encapsulated SMS (SMS TPDU) body towards SMS
For interworking from IMS Messages with SMS TPDU body towards SMS, the procedures currently defined in TS 23.204 apply. The IP-SM-GW will recognize the SMS encoded body of the IMS message and send it on towards the SMS network.

5.8 Interworking from IMS Messages with text encoded body towards SMS

There are no changes to application procedures within SMS and within IMS Messaging for this interworking case. While most interworking would be between text encoded bodies and SMS, other text encoded body types could be supported (e.g., text/html, text/xml). Each service shall follow its own applicable procedures.

However, procedures are required in the IP-SM-GW. The IP-SM-GW will know that the recipient is not an IMS user and will map the IMS message from text encoded body to an SMS message.

Interworking for voice communication is already provided in IMS using BGCF procedures that specify routing towards an MGCF.

It is proposed here that the IMS core network provide similar procedures for IMS Messaging communication services as for an IMS Voice communication service. If the IMS Core determines the receiver is not an IMS user, then via new procedures in the BGCF, it will deliver the message to the IP-SM-GW. 

For interworking from IMS Messaging with text encoded body towards SMS, the new procedures defined in S2-061314 apply, as well as the proposed updates in S2-061315.
5.9 Interworking from SMS to IMS Messaging

From SMS to IMS Messaging, the IP-SM-GW will need to know whether the IMS recipient of the SMS wishes to receive IMS messages with a text encoded body or IMS messages with an encapsulated SMS (SMS TPDU) body. Note that the scope of this interworking is peer to peer SMS messages between users, not SMS messages sent for other reasons such as configuration. 
The IP-SM-GW checks the user profile. If the user has the “encapsulated SMS over IP service”, it sends the message as an encapsulated SMS, otherwise it translates the message to a text encoded body. 

In order to keep the same user experience for both SMS and IMS users, the IMS Messaging communication service should be able to support a deferred messaging concept: with SMS, the SMS network keeps the message and delivers it when the recipient next becomes available, therefore the same behaviour can be offered in the IMS network when an SMS message is received for an IMS user.

From SMS towards IMS Messaging, the new procedures defined in S2-061314 apply.
6. BGCF update to procedures

The main impact on the IMS architecture outside the IP-SM-GW, is in the Breakout Gateway Control Function (BGCF). In order to route SIP requests that are addressed to non-IMS users, the IMS specifications have defined a Breakout Gateway Control Function (BGCF). From 23.228v7.3.0, section 4.6.4:

“There may be multiple BGCFs within an operator's network. The functions performed by the BGCF are:

-
Determines the next hop for SIP routing.

-
For PSTN terminations, select the network in which the interworking with the PSTN/CS Domain is to occur. If the interworking is in another network, then the BGCF will forward the SIP signalling to the BGCF of that network.

-
For PSTN terminations, select the MGCF in the network in which the interworking with PSTN/CS Domain is to occur and forward the SIP signalling to that MGCF. This may not apply if the interworking is a different network.

-
Generation of CDRs

NOTE:
When requests are sent towards another domain they may, if required, be routed via a local network exit point (IBCF), which will then forward the request to the entry point of the other domain. More details on this can be found in Section 4.14 and Annex I.

The BGCF may make use of information received from other protocols, or may make use of administrative information, when making the choice of which network the interworking shall occur.”
The above definition needs to be expanded to allow for a breakout routing decision towards the IP-SM-GW instead of the PSTN, depending on SIP request method, on which communication service identifier is used, or on any other information that the BGCF may have that indicates where to route a particular TEL URI. The analysis may use public (e.g. DNS, ENUM) and/or private database lookups, and/or locally configured data.
Proposed updates to the BGCF procedures are defined in a S2-061317.
7. Charging and Impact on existing SMS Business

If agreed by the group, Ericsson would bring a CR to the next SA2 meeting to incorporate discussion on charging into TS 23.204.

7.1 Charging of IMS Message messages in the IMS environment

Adding an IP-SM-GW increases the number of possible users to communicate with. This, from an operator’s point of view, means an increased number of messages it would handle, which is advantageous from a charging point of view.
For IMS messages that are delivered as SMS messages, current CDR generation already in place for the sender of IMS messages and for the recipient of SMS messages can still be used.
The IP-SM-GW can be an additional charging point and could be the preferred charging point when IMS messages are sent as SMS messages, so that the charging of IMS Messages translated to SMS messages could be kept separate from charging for ordinary IMS Message messages. This is important since the charging of an IMS message sent to a SMS user might be different from the charging of the same message to an IMS Messaging user. 

However, the originating Messaging AS will not know whether a particular message will eventually be sent to an SMS user instead of to an IMS Messaging user. Thus, it is likely that both the Messaging AS and the IP-SM-GW will generate charging data records for messages that end up being translated to SMS messages. 
Of importance for the IP-SM-GW and its support of online charging is whether or not it has access to user profile information. If not, then its charging data records are more for statistics purposes and for interoperator settlements and not for online charging. 
For offline charging there can always be correlation between the IP-SM-GW charging information and other IMS nodes CDRs in the billing system. The IP-SM-GW would generate charging information for statistical purposes and for interoperator settlements, even if they were eventually not used for actual billing to the sender. As well, the SMS-C will also generate charging information.
For online charging the Messaging AS or any other node implementing online charging could decide to cancel any unit reservation it had made when 2xx response is received, if 2xx response is from the IP-SM-GW. This way, the IP-SM-GW, if it had enough information on the user, could be the node expected to implement online charging for the user.

7.2 Charging for SMS to IMS users in the Mobile environment

SMS to IMS communication increases the number of possible users an IMS Messaging user can communicate with, thus from an operator’s point of view it is worth offering as a service since there is increased traffic.

For SMS messages that are delivered as IMS messages, current CDR generation already in place for the sender of SMS messages and for the recipient of IMS messages can still be used. Interworking CDRs can be generated and possibly charged to the recipient, or used just for statistical purposes or for interoperator settlements and agreements.
Impact on SMS-C work ongoing in CT4  
The SMS-C work ongoing in CT4 is still in early stages. When the work is closer to completion, the TR 23.840 could be referred to as providing another way for messages to reach the IP-SM-GW.
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