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1. Introduction

In the last SA2 #54 meeting in Sophia Antipolis, France, two decisions were made in the SMS-IP drafting group regarding the functionality of IP-SM-GW, per CR in [1].

1) It was decided to leverage MT SMSC functionality described in TR 23.840. Thus, the MAP interface was added between the HSS and IP-SM-GW that allows the HSS to forward the MAP query to the IP-SM-GW. 
2) The IP-SM-GW performs domain selection (determining whether the SMS should be delivered in CS or IMS domain). Based on the result, the IP-SM-GW either returns its own address, or optionally, the address of the MSC/SGSN as well.
The current specification [2] only shows the call flow for SMS delivery when IP-SM-GW determines the terminated domain for the incoming SMS is IMS. 

This contribution seeks clarification to the spec for MT SMS delivery, when the terminating domain for the incoming SMS is IMS or CS.

2. Call flow for Successful MT Delivery Procedure in CS
Currently [1] lists two possibilities in the architecture when using the MAP interface between HSS and IP-SM-GW.
Option 1: The HSS forwards the MAP SRI query to the IP-SM-GW, which responds its own address, or optionally the address of the MSC/SGSN.

Option 2: The address of the IP-SM-GW is preconfigured in the HSS

For both these options, since the IP-SM-GW performs SRI query to the HSS, the HSS needs to differentiate between the SRI request from GMSC (in response to which, either HSS forwards the request to IP-SM-GW OR returns the IP-SM-GW address) and from that of the IP-SM-GW (in response to which, the HSS returns the MSC/SGSN address).

It is not clear from either of these options where 1) SMS routing is performed and 2) domain selection is performed.
The call flows in this section seek to clarify these scenarios.

2.1. OPTION 1: HSS Forwards MAP SRI Query to IP-SM-GW

In this option, the HSS forwards the MAP SRI Query to the IP-SM-GW, which performs domain selection.
Successful SMS MT Delivery in CS Domain
If the selected domain for SMS delivery is CS, the IP-SM-GW performs another MAP SRI query to the HSS in order to obtain the MSC/SGSN address. 

The IP-SM-GW returns the MSC/SGSN address to the GMSC, which can then deliver the SMS message in CS domain.
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Figure 1 Option 1: Successful MT delivery in CS domain
As shown in the figure, the response to MAP request in 4 must wait for the IP-SM-GW to perform domain selection and, if the selected domain is CS, for the IP-SM-GW to obtain the MSC/SGSN address via a second MAP SRI query to the HSS.
Successful SMS MT Delivery in IMS Domain
If the selected domain for SMS delivery is IMS, the IP-SM-GW returns its own address in response to the MAP SRI query from GMSC forwarded via the HSS. 

On receipt of the SMS message, the IP-SM-GW performs transport level conversion of SMS message into SIP MESSAGE and delivers the SMS in the IMS domain.
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Figure 2 Option 1: Successful MT delivery in IMS domain 

2.2. OPTION 2: IP-SM-GW address is preconfigured in HSS

In this option, the HSS returns the preconfigured IP-SM-GW address in response to a MAP SRI query from the SMS-GMSC. The SMS-GMSC forwards the SMS message to the IP-SM-GW, which performs domain selection.

Successful SMS MT Delivery in CS Domain
If the selected domain is CS, the performs another MAP SRI query to the HSS in order to obtain the MSC/SGSN address, and then delivers the SMS in the CS domain.
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Figure 3 Option 2: Successful MT delivery in CS domain
The change in HSS is different from Option 1 – instead of forwarding the MAP SRI query from GMSC to IP-SM-GW, the HSS can always return the HSS address. Also, the HSS need not wait for a response from IP-SM-GW before responding to the GMSC query.
Successful SMS MT Delivery in IMS Domain
If the selected domain for SMS delivery is IMS, the IP-SM-GW performs transport level conversion of SMS message into SIP MESSAGE and delivers the SMS in IMS domain.
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Figure 4 Option 2: Successful MT delivery in IMS domain

3. Conclusion

It is proposed to deliver the SMS through IP-SM-GW (i.e., via Option 2). There are some advantages to this approach:

1. It enables domain selection based on content of SMS message

2. There is less delay compared to Option 1, in which HSS must wait to respond to the MAP query from SMS-GMSC, until receiving a response from IP-SM-GW, which perform domains selection and possibly a second MAP query.
3. It is an easier change for HSS to return default (IP-SM-GW) address to SMS-GMSC without forwarding MAP query to IP-SM-GW.

4. It allows for accounting done in IP-SM-GW in future.
It is proposed to include the proposed text in Section 4 in [2].
4. Proposed Text

*********************************** Begin Proposed Text ******************************************
4.1. 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

4.1.1. 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.

4.1.2. 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 the Send Routeing Information for Short Message requests from IP-SM-GW to HSS in order for the IP-SM-GW to obtain the addressof the SGSN/MSC for delivery of SMS message in CS.
4.1.3. 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 determine the domain (CS or IMS) to for delivery of an SMS message;
-     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 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 obtain the address of MSC/SGSN address for MT delivery of SMS message in CS;

-
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]);
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.

4.1.4. 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;
-     responding to the “send routing information for short message” query from IP-SM-GW with the address of the MSC/SGSN.



4.2. 6.4
Successful SMS MT delivery procedure in IMS 
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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. The HSS returns the preconfigured address of the IP-SM-GW to the GMSC. 
4)
SMS-GMSC delivers the short message to IP-SM-GW (AS), carrying the MSISDN of the target UE.  The IP-SM-GW determines the domain for SMS delivery to be IMS.
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).
4.4 Successful SMS MT delivery procedure in CS
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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. 

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

3)
The GMSC interrogates the HSS to retrieve routeing information. The HSS returns the preconfigured address of the IP-SM-GW to the GMSC. 

4)
SMS-GMSC delivers the short message to IP-SM-GW (AS), carrying the MSISDN of the target UE. The IP-SM-GW determines the domain for SMS delivery to be IMS.
5) The IP-SM-GW performs MAP SRI query to the HSS to obtain the address of MSC/SGSN.
6-9)
The IP-SM-GW (AS) uses the usual CS procedures to deliver the SMS via MSC/SGSN in CS .

***************************************** End Proposed Text ************************************
5. References

[1] S2-063141: Linkage between SMS over IP and MT SMSC
[2] 3GPP TS 23.203: SMS over MMD and IMS; Stage 2
1
1

_1222538516.vsd
Text


SM-SC


HLR/HSS


IP-SM-GW


UE


SMS-GMSC


5. MAP_SRI_FOR_SM resp (Routing Info: IP-SM-GW address)


7. MAP_MT_Forward_Short_Message


2. Msg transfer


S-CSCF


1. SIP/IMS registration/re-registration procedure 


6. MAP_SRI_FOR_SM ack


4. IP-SM-GW IP address is preconfigured


MSC/SGSN


8. Perform domain selection. Deliver
SMS in CS; query HLR


12. MAP_MT_Forward_Short_Message


13. Page/Page Response 


14. Short Message
/Short Message ACK


15. MAP_MT_Forward_Short_Message_ACK


3. MAP_SRI_FOR_SM Req


9. MAP_SRI_FOR_SM Request


10. MAP_SRI_FOR_SM Resp


11. MAP_SRI_FOR_SM Ack


MAP query from IP-SM-GW to HSS to retrieve MSC/SGSN address



_1222538517.vsd
SM-SC


HLR/HSS


IP-SM-GW


UE


SMS-GMSC


3. MAP_SRI_FOR_SM Req


9. Forward Short Msg


2. Msg transfer


S-CSCF


7. MAP_SRI_FOR_SM resp (Routing Info: IP-SM-GW address)


1. SIP/IMS registration/re-registration procedure 


4. MAP SRI request


6. MAP SRI Response


5. Perform domain selection: deliver SMS in IMS


11. SIP MESSAGE


10. Perform domain selection. Delivery SMS in IMS


12. SIP MESSAGE


14. SIP 200 OK


13. SIP 200 OK


8. MAP_SRI_FOR_SM ack



_1222162944.vsd
SM-SC


HLR/HSS


IP-SM-GW


UE


SMS-GMSC


3. MAP_SRI_FOR_SM Req


7. MAP_MT_Forward_Short_Message


2. Msg transfer


S-CSCF


1. SIP/IMS registration/re-registration procedure 


6. MAP_SRI_FOR_SM ack


9. SIP MESSAGE


5. MAP_SRI_FOR_SM resp (Routing Info: IP-SM-GW address)


4. IP-SM-GW IP address is preconfigured


MSC/SGSN


8. Perform domain selection. Deliver
SMS in IMS


10. SIP MESSAGE


12. SIP 200 OK


11. SIP 200 OK



_1222538121.vsd
SM-SC


HLR/HSS


IP-SM-GW


UE


SMS-GMSC


3. Routing Info 


7. Forward Short Message


4. Forward Short Msg


2. Msg transfer


MSC/SGSN


6. Forward Short Message


8. Forward Short Message Ack


9. Forward Short Message Ack


1. SIP/IMS registration/re-registration procedure 


5. Routing Info 



_1222538363.vsd
Text


SM-SC


HLR/HSS


IP-SM-GW


UE


SMS-GMSC


5. Perform domain selection: Deliver SMS in CS


3. MAP_SRI_FOR_SM Request


13. Perform regular CS procedures to delivery the SMS


12. MAP_MT_Forward Short Msg


2. Msg transfer


S-CSCF


9. MAP Response:
IP-SM-GW + MSC/SGSN address


10. MAP_SRI_FOR_SM resp
IP-SM-GW + MSC/SGSN addr


MSC/SGSN


14. Page/Page Response 


15. Short Message
/Short Message ACK


1. SIP/IMS registration/re-registration procedure 


4. MAP Request


16. MAP_MT_Forward_Short_Message_ACK


11. MAP_SRI_FOR_SM ack


6. MAP_SRI_FOR_SM Request


7. MAP_SRI_FOR_SM Resp


8. MAP_SRI_FOR_SM Ack


MAP query from IP-SM-GW to HSS to retrieve MSC/SGSN address



_1222537801.vsd
SM-SC


HLR/HSS


IP-SM-GW


UE


SMS-GMSC


3. Routing Info 


6. Message


4. Forward Short Msg


2. Msg transfer


S-CSCF


5. Message


7. OK


8. OK


1. SIP/IMS registration/re-registration procedure 



_1215257332.vsd
GMSC / SMS-IWMSC


HSS


OCS


IP-SM-GW


SMSC


SME


UE


C'


E/Gd


CGF/CDF


Sh


ISC


Rf


Ro


IMS core


Gm


Cx


MAP



_1215498571.vsd
SM-SC


HLR/HSS


IP-SM-GW


3. Routing Info 


UE


6. Message


4. Forward Short Msg


SMS-GMSC


2. Msg transfer


1. SIP/IMS registration/re-registration procedure 


S-CSCF


5. Message


7. OK


8. OK



