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The paper is meant to discuss and propose appropriate architecture for interworking between IMS messaging and the Short Messaging Service (SMS)
1. Architecture options for SMS/IM interworking
The new SMS-IM -IW can be considered as a completion of the SMSIP work item. Hence, the architecture can be designed in two ways.  
Option1:

In this option; the SMI-AS is added to the current architecture for SMSIP. The Message transfer is forwarded to the IP-SM-GW, gets encapsulated to the SIP message. The encapsulated SIP message is forwarded to SMI-AS to be translated to an IMS message and then sent to IMS UE. This architecture considers that the SMSIP has already launched and therefore uses some of the functionality of the IP-SM-GW such as Domain Selection.
The Message transfer when having this architecture is shown in Figure A.
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Figure A: The figure shows one option for the architecture
Option 2:

In this option the functionality of the IP-SM-GW are included in the SMI-AS, hence, the Domain selection and other needed functionalities to translate and transport the SMS to IMS messaging are performed in the SMI-AS. In this scenario, the entire architecture will be the same as the architecture in SMSIP, however, the SMS-IP-GW will be replaced by the SMI-AS. Note that the SMI-AS may also have the encapsulation capability like SMS-IP-GW, hence, the SMI-AS is backward compatible to SMS-IP-GW.
This option is shown in Figure B.
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 Figure B: The figure shows another option for the architecture

2. Conclusion
Due to the simplicity of the second option, the conversion of IP-SM-GW to SMI-AS is recommended. By adding the capability of encapsulation of the SMS within a SIP message to SMI-AS, both service level and transport level interworking can be achieved through this WID.
3. Proposal
###   Start Proposed Text   ###
7.1
Architecture model and reference points

7.1.1
Reference architecture

Figure 7.1.1 below shows the overall architecture for providing SMS and IMS Messaging.
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Figure 7.1.1: Architecture for providing SMS and IMS Messaging interworking

7.1.2
Reference points

7.1.2.1
General

The sub-sections below describe the needed enhancements and specific considerations to existing interfaces in order to support interworking between SMS and IMS Messaging .

7.1.2.2
C interface

The C interface allows the SMS-GMSC, using MAP, to obtain the address of the SMI-AS via mechanisms described in clause x.3.

7.1.2.3
Interface between the SMI-AS and the HLR/HSS

The interface(s) between the SMI-AS and the HLR/HSS is used for:

-
Supporting the registration and de-registration from the SMI-AS to the HLR/HSS for SMS delivery.

-
Forwarding of the Send Routeing Information for Short Message requests from HLR/HSS to SMI-AS in order to return the address where the SM should be forwarded. 
-
Interrogating the HLR/HSS using Send Routeing Information for Short Message to retrieve the IMSI and the current MSC and/or SGSN addresses. 

-
Informing the HLR/HSS when a memory capacity exceeded condition ceases.

-
Retrieving SMS related data from the HLR/HSS: subscriber data of the short message service similar to the data for the current CS/PS domain and additional service data on the service authorisation of the encapsulated short message delivery via IMS, and authorization of IMS messaging.
Both the J and a Sh interface can be deployed between the SMI-AS and the HLR/HSS. During the functional allocation the change on existing MAP functions should be minimized. The deployment of the J interface is mandatory, since it is used for forwarding the SRIforSM MAP message. 

7.1.2.4
E/Gd interface
The E/Gd interface allows the SMI-AS to connect to the SMS‑GMSC using MAP, appearing to the SMS‑GMSC as an MSC or SGSN.
7.1.2.5
ISC interface
The ISC interface allows the SMI-AS to forward the receiving message to the SIP based UE via IMS core.
7.1.2.6
Void

7.1.3
     Functional entities

7.1.3.1
Short Message Interworking Application Server (SMI-AS)

The SMI-AS shall provide the protocol interworking for delivery of the short message between the IP-based UE and the SC. The message is routed to the SC for delivery to the SMS-based user or the message is received from the SC of an SMS-based UE for delivery to an IP-based UE.

The general functions of the IP-SM-GW are:

-
to determine the domain (CS/PS or IMS) for delivery of an SMS message;

-
to connect to the SMS‑GMSC using established MAP protocols, appearing to the SMS‑GMSC as an MSC or SGSN using the E or Gd interfaces;

-
to respond to Send Routeing Information for Short Message requests made by the SMS-GMSC, and forwarded from the HSS, with its own address; 

-
to connect to the SMS-IWMSC using established MAP protocols, appearing to the SMS-IWMSC as an MSC or SGSN using the E or Gd interfaces;

-
to connect to the HSS using established MAP protocols , to obtain the address of MSC/SGSN address(es) for MT delivery of SMS message in CS/PS;
NOTE 1:
The SMI-AS need not support all of the functionality defined in MAP in TS 29.002 [6].
-
to acquire and maintain knowledge of the association between the MSISDN, IMSI and the address of the S‑CSCF serving of the user;

-
to check that it has a valid address in SMS for the sender as well as the recipient when receiving an IMS message for an SMS user. The SMI-AS shall obtain a valid address for both from the SIP headers of the IMS message (e.g. the sender would be identified in the asserted id in form of TEL URI). 
- 
for terminating procedures, to map the recipient’s address from an MSISDN/IMSI to TEL URI format when receiving an SMS for an IP-based UE, and then it is the responsibility of the IMS core to perform any further mapping towards a SIP URI as required.

-
to act as an Application Server towards the IMS core.
-
to perform domain selection to choose the appropriate domain to deliver a message to a recipient and to obtain the MSC and/or SGSN addresses from the HSS.

-
to perform interworking/translation between SMS and IMS messaging.
The additional functions of the SMI-AS when interworking is done by translating between SMS messages and IMS messages:

-
to communicate with the UE using IMS messaging as transport while translating the format and functionality of the SMS message;-
to translate the SMS status messages to IMS messages;

-
to store the subscriber data of  the short message service similar to the data for the current CS/PS domain and to perform the short message authorization as performed by the MSC/SGSN, as well as to store additional service data on the service authorisation of interworking between SMS and IMS message and to perform the service authorization.

NOTE 2:
The short message subscriber data of the CS/PS domain and additional service data on the authorisation of interworking between SMS and IMS Message are retrieved from the HLR/HSS via third party registration procedure as specified in the clause x.x. The SMI-AS can request the HSS to send a notification whenever the subscriber data and/or additional service data is updated, which the SMI-AS can then retrieve.

Editor's note:
There is a need to write clause x.x specifying how to retrieve this information from HLR/HSS. 

NOTE 3:
The mechanism for prioritizing whether the short message is delivered via a GSM/UMTS or other IP‑CAN connection when the terminal is simultaneously connected to both access networks is outside the scope of this specification.

7.1.3.2
HSS
In order to support interworking between SMS and IMS Messaging, the HSS shall support the following functions:

-
storing the address of the SMI-AS;
-
an indication that the terminal is registered with an SMI-AS for delivery of SMS;

-
responding to the "send routing information for short message" query from SMI-AS with the address of the MSC/SGSN;

-
forwarding the Send Routeing Information for Short Message, from an SMS-GMSC, towards the SMI-AS and forwarding any responses to the originator of the Send Routeing Information for Short Message;

-
Returning the IMSI and the MSC and/or SGSN addresses as a response to Send Routeing Information for Short Message required from SMI-AS.
-
alerting the SCs stored in the message waiting data when the terminal is registered with an SMI-AS for delivery of short message.

###   End Proposed Text   ###
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