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1.
Introduction
When we deal with the message transferring, we have two main problems to deal with: using what kind of network to transfer, and using what kind of format to transfer. Though Message service level interworking is introduced into IMS to solve the interworking between different messaging services, using what kind of network to transfer and using what kind of format to transfer are still the main problems existing in this field. To make the study of service level interworking focusing on the main technical points, this paper proposes to clarify the service level interworking functions.
2. 
Discussion
2.1
Clarification for the service level interworking functions
Route selection: determines to route the Message whether though IMS or through CS. Route selection could make the decision based on the destination’s identity, user’s registration, user’s preference, and operator’s preference. When determined, Route selection shall transfer the message through the determined IMS or CS. Route Selection could be in the originating IMS network, or in the terminating IMS network, or both. 
Example for Route selection: If UE’s preference is IMS, or if operator’s preference is IMS, or if the Terminating UE can only be reachable through IMS, Route selection shall determine to route the message through IMS. Otherwise, Route selection would determine to route the message through CS.
Transformation determination: determines to transform the Message’s format or not. Transformation determination could get the Originating format from the Message, and could get the Terminating format from the capability supported by destination UE, or from user’s, or from operator’s preference, or from the network type determined by Route selection. If the Originating format is different from the Terminating format, Transformation determination would decide to do the transformation. Transformation determination could be in the originating IMS network, or in the terminating IMS network, or both.
Example for Transformation determination: If the Originating UE sends an IM, and Route selection determines to route the message through CS, Transformation determination would determine that the Originating format which is IM is different from the Terminating format which is SMS, and transform the format between IM and SMS.
2.2
The example of the logical flow showing how the service level interworking functions work
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3. Proposal

Start of modified section

6
Architectural Requirements
The SMS-IM service level interworking architecture shall allow for the following:
-
The service level interworking is a value added service which requires service subscription, In addition, it shall also be able to take the operator’s policy into account, e.g. checking on the barring setting of the subscriber to determine whether to provide this interworking or not, so the service authorisation shall be supported before the interworking is executed.
-
The service level interworking applies as a fallback only in case the users cannot communicate with each other using their chosen messaging service. The location of the interworking service, i.e. in the originating IMS network and/or the terminating IMS network is FFS.
-
The service level interworking shall support interworking between OMA SIMPLE IM service as defined in OMA-TS-IM_SIMPLE-V1_0_0-20061129-D [8] and Short Message Service, which includes not only the Short message over CS/PS as defined in the TS 23.040 [6] but also the short message over IP as defined in the TS 23.204 [5].
-
The service level interworking shall not break existing functionality.
-
The service level interworking is a subscription based service, in addition, it shall also be able to take the operator’s policy into account, e.g., checking on the barring setting of the subscriber to determine whether to provide this interworking or not, so the service authorisation shall be supported before the interworking is executed.
-
The service level interworking shall be able to take the capability of the terminating UE into account when possible.

-
The service level interworking shall be transparent to the end user.

-
The service level interworking shall minimize the impact on the IMS architecture.

-
The service level interworking shall not impact existing functionality of the SMS service as described in TS 23.040[6] or of the SIMPLE IM service enabler as described in OMA-TS-IM_SIMPLE-V1_0_0-20061129-D[8]. Existing security mechanisms for both the SIMPLE IM service and the SMS service shall be reused;
-
The service level interworking shall minimize the impact on existing functionality of the SIP based messaging service as described in 3GPP TS 23.204 [5]. Existing security mechanisms for SIP based messaging service shall be reused
-
Delivery to offline subscribers shall be supported in the receiving system.
-
The interworking function shall be aware if the message should be interworked or not, e.g., specific types of SMS messages such as an over the air configuration message, shall not be interworked, but shall be instead transported as an SMS message via IMS, CS or PS;
-
If an SMS user requests an SMS delivery report that the message was delivered to the recipient, then an SMS delivery report shall be generated when the message is delivered using SIMPLE IM;
-
If an IMS user requests a notification that the message was delivered to the recipient, an SMS status report shall be generated when the message is delivered to the SMS user’s client;
-
The interworking function shall generate the appropriate charging-related information and provide the appropriate online charging mechanism (if it is applied for the SMS and/or SIMPLE IM services) for the interworking services.
-
Functionality is required to be able to select the domain for message delivery between IMS and CS/PS, and to have the message delivered to the selected domain.
-
Functionality is required to determine whether to transform the message format or not, and to performed the transformation of the message format when determined. 
-
The interworking functionality shall be executed in the following cases:

-
The sender is an IM user and the recipient is an SMS user, e.g., the recipient is not routeable in IMS, 
-
The user preferences and/or the operator policy of the recipient have been set to receive the incoming IM messages via SMS

-
The sender is an SMS user and the recipient is an IM user 
Next modified section

7.1.1.3    Functional entities for Short Message Interworking Application Server (SMI-AS)

The IP-SM-GW function shall perform all the functions as described in 3GPP TS 23.204 [5].

The SMI AS function shall select the domain for message delivery between IMS and CS/PS, and shall have the message delivered to the selected domain.
The SMI AS function shall determine whether to transform the message format or not, and shall perform the transformation of the message format when determined.

In addition, the SMI-AS function shall perform the authorization for service level interworking.
End of modified section
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