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1 Introduction
As the definition of IP-Message-GW in TR 23.804, the IP-Message-GW provides the protocol interworking for delivery of the short message between the UE and the GSM/UMTS network. However when a short message is transported, using the existing SMS service in GSM/UMTS network and using messaging services across IP access has many differences, which should be handled by IP-Message-GW.
2 Discussions

For existing SMS service in GSM/UMTS network, the maximum length of the short message shall align with the definition in TS 23.040. For example, in the case of uncompressed 8 bit data, the maximum length of the short message within the TP-UD field is 134 (140-6) octets. However for the messaging services across IP access, the length of the message is not a problem. So if a message is sent from a UE across IP access, the length of this message may be longer than a standard MAP signaling can transport. The IP-Message-GW should split this longer message into several shorter ones which can be transported using MAP protocols over SS7. 

In existing SMS service, if a message is longer than a standard MAP signaling can transport, this longer message can be split into several shorter messages to be transported in several MAP signaling. However for messaging services using IP access, the length limit is much longer than the existing SMS service requires, so if a message is sent from a UE using MAP protocols over SS7, the IP-Message-GW can check whether it is one short message which is part of a longer one. If it is, the IP-Message-GW can wait until the whole parts of this longer message are received, then it composes one message and forwards it using existing IP-based messaging solutions. 
In this way, the IP-Message-GW handles the difference between the existing SMS service and messaging services over IP access. Both the existing SMS service in GSM/UMTS network and the IP-based messaging services can be used efficiently and correctly.
3 Proposal

Add the following descriptions to TR 23.804 to clarify what the IP-Message-GW can do when it receives a message from an IP-based UE or from existing SMS service in GSM/UMTS network.
*** Proposed changes in TR 23.804 ***

<Begin of the first change>
5.1.1  IP Short Message Gateway (IP-MESSAGE-GW)

The IP-MESSAGE-GW shall provide the protocol interworking for delivery of the short message between the UE and the GSM/UMTS network. The functions of this network element 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 reference points;

-
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 reference points;

-
To communicate with the UE using IP based protocols maintaining the format and functionality of the SMS message. It is intended that existing messaging protocols supported by the UE should be reused for this purpose;
-
To maintain the association between the MSISDN and the IP address of the terminal;
-
Support registration and authentication of the UE for SMS services;
-
Support of security associations between UE and IP-MESSAGE-GW.
-
The proper reliability of IP connection between IP-MESSAGE -GW and UE should be assured.
-
Provide interworking between SMS/MMS service in the CS/PS domain and the IP-MESSAGE-GW. The IP-MESSAGE-GW interconnects e.g. two PLMNs, where one PLMN provides SMS/MMS over IP and the other PLMN does not support or is not willing to transport SMS/MMS over IP.
-  Determine whether it needs to split the longer message received across IP access into several shorter messages which can be forwarded to the SMS-IWMSC using standard MAP signaling.
-  Determine whether it needs to concatenate several related messages received from existing SMS service in CS/PS domain to form a longer message which will be transferred across IP access at one time.
<End of the first change>

<Begin of the second change>
8.3  Successful SMS MO delivery procedure
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Figure 8.3: Successful SMS MO submit procedure over IP connection

1) The UE registers to the IP-Message-GW.  

2) The UE submits SMS message to the IP-Message-GW. It shall be studied how existing IP-based messaging solutions can be re-used.

3) The IP-Message-GW extracts the SMS message, retrieves the MSISDN from the IP address of the UE using the local database, and then forwards the extracted short message with MSISDN to the SMS-IWMSC using standard MAP signalling (as TS 23.040) exactly as if it was an MSC or SGSN. Before forwarding the extracted short message, the IP-Message-GW shall determine whether it needs to split this short message into several shorter messages which can be transferred using standard MAP signalling.
4) The SMS-IWMSC forwards the SMS message to the SM-SC (see TS 23.040).

5) The SM-SC sends submit report to SMS-IWMSC (see TS 23.040).

6) The SMS-IWMSC sends submit report to IP-Message-GW (see TS 23.040).

7) The IP-Message-GW sends submit report to UE.

8.4  Successful SMS MT deliver procedure
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Figure 8.4: Successful SMS MT deliver procedure over IP connection

1) The IP-based UE registers at the IP-Message-GW.  

2) The SM-SC forwards the SMS message to the SMS-GMSC.

3) The SMS-GMSC sends a request, including an indication that the SMS-GMSC supports IP messaging to the HLR/HSS to retrieve routeing information. If this indication is set, the SMS-GMSC is able to receive and process the three E.164 addresses of MSC, SGSN and IP-Message-GW. Thus, when a user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of the IP-Message-GW along with the addresses of the MSC and SGSN, if available.  If the indication of IP messaging support is not received from the SMS-GMSC and the HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR/HSS returns a list of the addresses in order of priority to the SMS-GMSC depending on the indicated capabilities (i.e. if the GPRS Support Indicator is received, two addresses, otherwise only one address, should be sent). The HLR/HSS should spoof one of the returned addresses with the IP–Message-GW address, if it is to be sent.
4) If and/or when the SMS-GMSC chooses to deliver the “SMS over IP”, the SMS-GMSC delivers the short message to IP-Message-GW, in the same manner that it delivers the short message to an MSC or SGSN, carrying the MSISDN of the destination UE.

5) The IP-Message-GW uses the MSISDN of the destination UE to retrieve its IP address from the local database, and then the IP-Message-GW delivers the SMS to the UE. Before delivering the SMS, the IP-Message-GW may determine whether it needs to wait for other SMS messages related to this one in order that these shorter messages can be concatenated to form a longer one which can be transferred across IP access at one time. It shall be studied how existing IP-based messaging solutions can be re-used.

6) The IP-Message-GW sends a deliver report back to the SMS-GMSC (see TS 23.040).

7) The SMS-GMSC sends a SM deliver report status to the HLR/HSS (see TS 23.040).

8) The SMS-GMSC sends a deliver report to the SM-SC (see TS 23.040).
8.5  Unsuccessful MT deliver procedure
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Figure 8.5: Unsuccessful SMS MT deliver procedure over IP connection
1) The UE registers at the IP-Message-GW.  

2) The SM-SC forwards the SMS message to the SMS-GMSC.

3) The SMS-GMSC sends a request, including an indication that the SMS-GMSC supports IP messaging to the HLR/HSS to retrieve routeing information. If this indication is set, the SMS-GMSC is able receive and process the three E.164 addresses of MSC, SGSN and IP-Message-GW. Thus, when an user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of the IP-Message-GW along with the addresses of the MSC and SGSN if available.  If the indication of IP messaging support is not received from the SMS-GMSC and the HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR/HSS returns a list of the addresses in order of priority to the SMS-GMSC depending on the indicated capabilities (i.e. if the GPRS Support Indicator is received, two addresses, otherwise only one address, should be sent). The HLR/HSS should spoof one of the returned addresses with the IP-Message-GW address, if it is to be sent.

4) If and/or when the SMS-GMSC chooses to deliver the “SMS over IP”, the SMS-GMSC delivers the short message to IP-Message-GW, in the same manner that it delivers the short message to an MSC or SGSN, carrying the MSISDN of the destination UE.

5) The IP-Message-GW uses the MSISDN of the destination UE to retrieve its IP address from the local database. The IP-Message-GW then delivers the SMS to the UE. Before delivering the SMS, the IP-Message-GW may determine whether it needs to wait for other SMS messages related to this one in order that these shorter messages can be concatenated to form a longer one which can be transferred across IP access at one time. However, the message cannot be delivered successfully. 

6) The IP-Message-GW returns a failure deliver report back to the SMS-GMSC (see TS 23.040).

7) In case the reason of failure delivery report is not Memory Capacity Exceeded, based on the addresses received from the HLR/HSS in step 3, the SMS-GMSC shall attempt to deliver the short message via SGSN and/or MSC, as described in TS 23.040. Otherwise, SMS-GMSC returns a failure delivery report back to the SM-SC, referring to the describing in TS 23.040.
8) If all delivery attempts fail, then the SMSC shall decide whether to set the message waiting flags. If it so decides, the SMSC sends MAP-REPORT-SM-DELIVERY-STATUS to the HLR/HSS with the address of the SM-SC having initiated the SMS MT delivery. 

The indication to the HLR/HSS is extended to indicate the type of SMSC (e.g. normal/voice mail/video mail server).

9) The SMS-GMSC sends a SM deliver report status to the SM-SC (see TS 23.040).

<End of the second change>
<Begin of the third change>
8.9  Successful SMS MO delivery procedure using SIP/IMS
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Figure 8.9: Successful SMS MO submit procedure over SIP/IMS

1) The UE registers to S-CSCF according the IMS registration procedure. Note, that I-CSCF and P-CSCF are not shown in this figure.  
2) UE submits the SMS message to the S-CSCF using the SIP MESSAGE method. 

3) S-CSCF forwards the MESSAGE to IP-Message-GW (AS) based on filter information.

4) IP-Message-GW (AS) indicates that the message is sent by using SIP 202 Accepted

5) Message sent information is forwarded by S-CSCF to UE using SIP 202 Accepted.

6) IP-Message-GW (AS) extracts the SMS message and forwards it towards SM-SC via the SMS-IWMSC using standard MAP signalling (as described in TS 23.040). The address of SM-SC is extracted either from R-URI of the MESSAGE or in the SM content. It is FFS whether the SIP MESSAGE method contains an SMS indication provided by the UE or whether the IP-Message-GW (AS) uses e.g. the SMS service to transport text messages. Before forwarding the extracted short message, the IP-Message-GW shall determine whether it needs to split this short message into several shorter messages which can be transferred using standard MAP signalling.
7) The SMS-IWMSC forwards the SMS message to the SM-SC (see TS 23.040).

8) SM-SC sends submit report to SMS-IWMSC (see TS 23.040).

9) SMS-IWMSC sends submit report to IP-Message-GW (AS) (see TS 23.040).

10) IP-Message-GW (AS) sends Submit report to S-CSCF using SIP MESSAGE. 

11) S-CSCF sends the submit report to the UE using SIP MESSAGE. It is FFS how the UE recognizes the SIP MESSAGE as a submit report message.

12) UE acknowledges the submit report using 200 OK.

13) Acknowledgement of the submit report is forwarded by S-CSCF to IP-Messaging-GW (AS) by using 200 OK.

8.10  Successful SMS MT deliver procedure using SIP/IMS
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Figure 8.10: Successful SMS MT delivery procedure over SIP/IMS

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 SM-SC forwards the SMS message to the SMS-GMSC.

3) The GMSC interrogates the HLR/HSS to retrieve routeing information. When a user is IMS registered, the HLR/HSS returns the address of IP-Message-GW (AS) along with the address of the MSC.  The logic for selecting the preferred route for message delivery is FFS.

4) SMS-GMSC delivers the short message to IP-Message-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-Message-GW (AS) uses the TEL-URL of the target UE to populate the SIP Request URI, and then sends the short message using SIP MESSAGE towards the S-CSCF. Before sending the SIP MESSAGE, the IP-Message-GW may determine whether it needs to wait for other short messages related to this one in order that these shorter messages can be concatenated to form a longer one which can be transferred across IP access at one time.
6) S-CSCF forwards the SIP MESSAGE to the UE.

7) The UE responds with a 200 OK to the S-CSCF (Note: This is not yet the deliver report, because 200 OK may not carry such information.)

8) S-CSCF responds with a 200 OK to IP-Message-GW (AS).

9) The UE sends a deliver report using SIP MESSAGE to the S-CSCF.

10) Based on filter information S-CSCF forwards the SIP MESSAGE to the IP-Message-GW (AS).

11) The IP-Message-GW (AS) sends a deliver report to the SMS-GMSC. It is FFS how the IP-Message-GW (AS) recognizes the SIP MESSAGE as a deliver report message from the UE.

12) The SMS-GMSC sends a SM deliver report status to the HLR/HSS.

13) The SMS-GMSC sends a deliver report to the SM-SC.

14) IP-Message-GW (AS) acknowledges the deliver report to S-CSCF using 200 OK.

15) S-CSCF acknowledges the deliver report to the UE using 200 OK.
<End of the third change>
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