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Introduction:

There are currently 2 work items addressing the termination aspects of SMS. SMS over IP defined in TS 23.204 addresses the sending and receiving of SMs over an IP transport. MT SMSC described in TR 23.840 addresses the addition of an SMSC-like function (referred to in this document as the MT SMSC or the SMS Router) in the HPLMN of the terminating party. The aim of this document is to raise awareness of the MT SMSC function and how this could be linked into the SMS over IP work. This document also proposes changes to TS 23.204 to make SMS over IP more efficient.
The following diagram has been taken from 3GPP TR 23.840 (CT4 investigation in support for MT SMSC) showing the transparent mode of operation and slightly adapted to aid referencing. There are 2 possibilities for introducing the IP-SM-GW into the MT SMSC architecture.
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Option 1: IP-SM-GW functionality co-located within the SMS Router-

In this option, the registration procedures defined in TS 23.204 go directly to the SMS Router. As a result there is no need to involve the HLR/HSS within the registration procedures since the SMS Router is able by itself to determine that any MT SMs can be delivered over IP. As a result to deliver terminating SMs over IP, steps 4 to 5 and 8 to 15 may be skipped since the terminating procedures from TS 23.204 would be applicable in its place.  Since, the HLR/HSS need not be involved in the SMS over IP procedures, it implies that it is not necessary to modify MAP to support the delivery of the IP-SM-GW address.

Even if the home PLMN of the terminating SMS over IP user did not want to implement full SMS Router functionality (e.g. spam control), it remains possible for the HLR/HSS to selective route to the IP-SM-GW based on whether UE is IMS / SMS over IP registered. If the HLR/HSS does not route to the IP-SM-GW, it should return an acknowledgement to the SRI for SM as normal (i.e. as though SMS over IP and MT SMSC functionality were not implemented) containing the real MSC or SGSN addresses.
Option 2: IP-SM-GW as a standalone entity

In this option, the IP-SM-GW behaves as per current TS 23.204 in that the IP-SM-GW appears to SMS Router as an MSC or SGSN. There is no need for any new procedures between the IP-SM-GW and the SMS Router since the registration of the IP-SM-GW address occurs between the IP-SM-GW and the HLR/HSS. The registration to the HLR/HSS is critical as otherwise the SMS Router will not be able to determine the address of the IP-SM-GW to deliver the terminating SM.
However, when the IP-SM-GW is implemented as a standalone entity equivalent to an MSC / SGSN and without the SMS Router function, there may be impacts to originating network depending on the way the address of the IP-SM-GW is delivered in the response to the SRI for SM from the SMS-GMSC.
Conclusion:

The current mobile terminating SM procedures toward a UE over IP implies the need to update the MAP protocol. However, this may be avoided using the MT SMSC functionality described in TR 23.840. The routeing functionality for the location query (SRI for SM) described in TR 23.840 is more efficient than that already described in TS 23.204. Although, with the MT SMSC functionality being optional, it is necessary to ensure that there are no conflicts between HPLMNs that decide to implement routeing of MT SMs towards the HPLMN and those that don't. Therefore, it is necessary to ensure that the routeing query made by the SMS-GMSC is transparent to both MT SMSC procedures and also SMS over IP procedures. 

As such, it should be the responsibility of CT4 to ensure that all possibilities are interoperable. 
For information purposes only, the IP-SM-GW will not need to support the full MAP specification but only need to support two MAP application contexts:
1) shortMsgMT-RelayContext

2) shortMsgGatewayContext

Proposed Changes:

5.1
Reference architecture

Figure 5.1 below shows the overall architecture for providing SMS over a generic IP CAN.
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Figure 5.1: Architecture for providing SMS over a generic IP-CAN

5.2.2
C interface

The C interface allows the SMS-GMSC, using MAP, to obtain the address of the IP-Message-GW via mechanisms described in clause 5.3.



5.2.x
MAP interface

The MAP interface, shown in figure 5.1, between the IP-SM-GW and the HSS is used for the forwarding of the Send Routeing Information for Short Message requests from HSS to IP-SM-GW in order for the IP-SM-GW to return its address to the original sender of the Send Routeing Information for Short Message.
5.3.1
IP-Short-Message-Gateway (IP-SM-GW)

The IP-SM-GW shall provide the protocol interworking for delivery of the short message between the IP-based UE and the SMSC. The message is routed to the  SMSC for delivery to the SMS-based user or the message is received from the SMSC of an SMS-based UE for delivery to an IP-based UE. There are two possibilities for delivery of the SMS message: it can either be carried encapsulated in an IMS message, or it can be carried as a text body of an IMS Immediate Message.

Editor’s note: The criteria and means for the IP-SM-GW to make a decision on the means to deliver an SMS via IMS: encapsulate SMS service or IMS Immediate Messaging service is FFS.
The general functions of the IP-SM-GW are:

-
to connect to the GMSC using established MAP protocols over SS7, appearing to the 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 over SS7, 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 acquire and maintain knowledge of the association between the MSISDN, IMSI and the IP address of the terminal;

-
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 IP-SM-GW 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). 
- 
to map the recipient’s address from an SMS 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.
Note: The IP-SM-GW may not support all of the functionality defined in MAP in 3GPP TS 29.002 [6]. 
The additional functions of the IP-SM-GW when interworking is done by carrying encapsulated SMS messages in IMS messages are:

-
to communicate with the UE using IMS messaging as transport while maintaining the format and functionality of the SMS message;
-
to carry the SMS status messages as encapsulated bodies of IMS messages;

The additional functions of the IP-SM-GW when interworking is done by translating SMS messages into IMS messages with text bodies are:
-
to translate the SMS message to or from the IMS message using a text encoded format, and to ensure that the IMS message body is one of the allowed text-based content types defined in 3GPP TS 26.141 [26.141 ref];
-
to concatenate the content of several sequence SMS messages and assemble them into a IMS Immediate message as a text body, or to split the content of a IMS Immediate message text body and assemble it into several SMS messages with the sequence numbers;
-
to translate the SMS status messages to or from the IMS Messaging report messages (requires support of SIP Instant Message Disposition Notification I-D draft-ietf-simple-imdn-00.txt [new ref]);
5.3.2
HSS
In order to support SMS over generic IP access, the HSS shall support the following functions:

-
storing the address of the IP-SM-GW;
-
an indication that the terminal is registered with an IP-SM-GW for delivery of SMS;
-
forwarding the "send routing information for short message" when a terminal is registered for SM delivery over IP towards the IP-SM-GW and forwarding any responses to the originator of the "send routeing information for short message".
NOTE:
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.
Editor's Note:
If the IP-SM-GW address is preconfigured, then this optional forwarding to IP-SM-GW cannot be avoided. Or is the IP-SM-GW address always preconfigured? So that the IP-SM-GW always performs MT SMSC (SMS Router) like functions – if yes then need to modify registration / de-registration flows and make second SRI mandatory from the IP-SM-GW to obtain the MSC / SGSN address.


6.4
Successful SMS MT deliver procedure
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Figure 6.4: Successful SMS MT delivery procedure
1)
The UE registers to the S-CSCF according to the IMS registration procedure. Note, that I-CSCF and P-CSCF are not shown in this figure.

2)
The SMSC forwards the SMS message to the SMS-GMSC.

3)
The GMSC interrogates the HSS to retrieve routeing information. When a user is IMS registered, the HSS forwards the request to the IP-SM-GW. The IP-SM-GW returns the address of itself and optionally  the address of the MSC / SGSN. In order to obtain the address of the current MSC or SGSN, the IP-SM-GW may itself have to retrieve routeing information.
4)
SMS-GMSC delivers the short message to IP-SM-GW (AS), in the same manner that it delivers the short message to an MSC or SGSN, carrying the MSISDN of the target UE. 

5)
The IP-SM-GW (AS) uses the TEL-URI of the target UE to populate the SIP Request URI, and then sends the short message using the appropriate SIP method towards the S-CSCF.

6)
S-CSCF forwards the Message to the UE.

7)
The UE responds with an  OK to the S-CSCF

NOTE:
This is not yet the deliver report.

8)
S-CSCF responds with an OK to IP-SM-GW (AS).
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