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Abstract of the contribution: This contribution provides alternatives for sending SMS from the traditional UE to the MSISDN-less IMS UE.
Proposal

Add the following changes to TR 23.863.
* * * Start of Change * * *  
5.3.2
Traditional UE to MSISDN-less IMS UE

5.3.2.1
Alternative 1: SMS Delivery through IP-SM-GW

5.3.2.1.1
Procedure
Short message mobile originated procedure:
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Figure 5.3.2.1.1-1: SMS MO procedure – Traditional UE to SC

1)
Traditional UE performs Access Request to the VLR and possible authentication procedure as specified in TS 23.040 [5]. 

2) Traditional UE decides to send a message to the SMS capable MSISDN-less IMS UE. Traditional UE sends a short message via SMS-SUMBIT to the MSC/SGSN as specified in TS 23.040 [5], with the following changes:

-
An indication which indicates that the terminating UE is an MSISDN-less IMS UE is carried in the SMS-SUBMIT, e.g. by setting a specific value to the TP-Destination-Address or TP‑Protocol‑Identifier field, or to define a new indication field. This is up to stage 3 to decide;

-
The IMPU of the terminating UE in the form of SIP URI is carried in the TP-User-Data field (either in the header or in the short message), of the SMS-SUBMIT;

3)-7) The MSC/SGSN transfer the SMS Message to the SMS-SC via the SMS-IWMSC, and the SMS-SC sends back delivery report to the UE as specified in TS 23.040 [5]. 

Short message mobile terminated procedure:
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Figure 5.3.2.1.1-2: SMS MT procedure – SC to MSISDN-less IMS UE via IP-SM-GW

1) An MSISDN-less IMS UE performs IMS registration/Re-registration procedure as specified in TS 23.204 [4].

2) The SMS-SC sends the short message via SMS-DELIVER to the SMS-GMSC as specified in TS 23.204 [4], with the following changes:

-
An indication which indicates that the terminating UE is an MSISDN-less IMS UE is carried in the RP-Destination‑Address field (or a newly defined field) of the RP-MT-DATA which encapsulates the SMS-DELIVER;

-
The IMPU of the terminating UE in the form of SIP URI is carried in the TP-User-Data field (either header or short message) of the SMS-DELIVER message, which is copied by the SMS-SC from the TP-User-Data field of the received SMS-SUMBIT message.

3a)-3c) The routing info interrogation procedure is performed as specified in TS 23.204 [4], with the following differences:

· The indication which indicates that the terminating UE is an MSISDN-less IMS UE is included in the routing info request, e.g. in the MSISDN field; 
· Step 3b is not performed;

4) The SMS-GMSC forwards the short message to the IP-SM-GW as specified in TS 23.204 [4].

5) The IP-SM-GW, based on the indication which indicates that the terminating UE is an MSISDN-less IMS UE, retrieves the SIP URI of the terminating UE in the TP-User-Data, and encapsulates the short message in a SIP Message as specified in TS 23.204 [4] with the Request URI set to the SIP URI of the terminating UE.

6)-9) The IP-SM-GW sends the SIP Message which encapsulates the short message to the UE via the S-SCSF as specified in TS 23.204 [4]. The UE acknowledges the SIP request.

10)-16) The UE sends the delivery report to the S-CSCF and delivery report procedures are performed as specified in TS 23.204 [4].

If the SMS delivery to the IMS UE fails in IMS domain, the IP-SM-GW may send the SIP-URI of the UE to the HLR/HSS to interrogate the routing info for the SM. The HSS/HLR gets the IMSI of the UE based on the SIP-URI and returns the MSC/SGSN address to the IP-SM-GW if available. The IP-SM-GW can then try to deliver the SM to the terminating UE via CS/PS domain.

5.3.2.1.2
Affect / necessary changes in existing functionality

The IP-SM-GW needs to recognize the indication which indicates that the terminating UE is an MSISDN-less IMS UE, and to retrieve the SIP URI of the terminating UE. 
The SMS-SC may need enhancement to support the indication; however, if the indication is carried in TP-Destination-Address field of SMS-SUMBIT, then there is no change in SMS-SC’s function.
The traditional UE may need enhancement to include the indication and the SIP URI of the terminating UE in the SMS-SUBMIT; however, if the indication is carried in TP-Destination-Address field of SMS-SUMBIT (i.e. a specific number is input by the user as the destination address of the SM) and the SIP URI of the terminating UE is carried in TP-User-Data short message part, then there is no change in UE’s function.
Editor’s Note: It is FFS whether there is any impact on UE’s function.
The HSS/HLR will not send the MSC/SGSN address to the IP-SM-GW after receiving the routing info request from the SMS-GMSC (because there is no MSISDN of the terminating UE in the request), but may provide the MSC/SGSN address to the IP-SM-GW when receiving the SIP URI of the UE from the IP-SM-GW for routing info if the SMS delivery fails in IMS domain.
5.3.2.1.3
Applicability
Requirements for SMS addressing / routing: The SMS path is not changed. The SIP URI is carried in the SMS message to address the terminating UE, and only used for SMS routing in IMS domain after the IP-SM-GW retrieves the SIP URI of the terminating UE.
Roaming: If different values for the indication are used in the HPLMN and VPLMN, the SMS may fail to be delivered; however, this can be resolved based on roaming agreement or by choosing a global unique indication.
5.3.2.1.4
Advantages, drawbacks
Pro

-
No additional requirement for the MSC/SGSN, SMS-IWMSC and SMS-GMSC.
Con

-
Require enhancements in the IP-SM-GW and HSS/HLR. There may be some changes to the SMS-SC.
-
It reduces the maximum message length that can be sent in a single short message to include the SIP URI of the MSISDN-less IMS UE in the short message.
-
It may have some impact on user experience.
5.3.2.2
Alternative 2: SMS Delivery through specific Server

5.3.2.2.1
Procedure
The main difference between Alternative 2 and Alternative 1 is that a Server for the specific service(s) of SMS to MSISDN-less IMS UE is used in place of the IP-SM-GW and the Server has a MSISDN which is known by the user or the traditional UE for the specific services. Therefore, the MSISDN of the Server is carried in the SMS message for the SMS delivery.

Short message mobile originated procedure:
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Figure 5.3.2.2.1-1: SMS MO procedure – Traditional UE to SC with Server MSISDN

1)
Traditional UE performs Access Request to the VLR and possible authentication procedure as specified in TS 23.040 [5]. 

2) Traditional UE decides to send a message to the SMS capable MSISDN-less IMS UE. Traditional UE sends a short message via SMS-SUMBIT to the MSC/SGSN as specified in TS 23.040 [5], with the following changes:

-
The MSISDN of the Server is carried in the TP-Destination-Address field of the SMS-SUBMIT;

-
The IMPU of the terminating UE in the form of SIP URI is carried in the TP-User-Data field (either in the header or in the short message) of the SMS-SUBMIT;

3)-7) The MSC/SGSN transfer the SMS Message to the SMS-SC via the SMS-IWMSC, and the SMS-SC sends back delivery report to the UE as specified in TS 23.040 [5]. 

Short message mobile terminated procedure:
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Figure 5.3.2.2.1-2: SMS MT procedure – SC to MSISDN-less IMS UE with Server MSISDN

1) An MSISDN-less IMS UE performs IMS registration/Re-registration procedure as specified in TS 23.204 [4], with the difference that the Server is in place of the IP-SM-GW.

2) The SMS-SC sends the short message via SMS-DELIVER to the SMS-GMSC as specified in TS 23.204 [4], with the following changes:

-
The MSISDN of the Server is carried in the RP-Destination‑Address field of the RP-MT-DATA which encapsulates the SMS-DELIVER;

-
The IMPU of the terminating UE in the form of SIP URI is carried in the TP-User-Data field (either header or short message) of the SMS-DELIVER message, which is copied by the SMS-SC from the TP-User-Data field of the received SMS-SUMBIT message.

3a)-3c) The routing info interrogation procedure is performed as specified in TS 23.204 [4], with the following differences:

· HLR/HSS forward the routing info request to the Server based on the MSISDN of the Server;

· The Server performs the function of the IP-SM-GW in the routing info interrogation procedure, e.g. creating a MT Correlation ID which associates the routing info request with the subsequent Forward Short Message message(s);

· Step 3b is not performed;

4) The SMS-GMSC forwards the short message to the Server based on the MSISDN of the Server.

5) The Server retrieves the SIP URI of the terminating UE in the TP-User-Data, and encapsulates the short message in a SIP Message as specified in TS 23.204 [4] with the Request URI set to the SIP URI of the terminating UE.

6)-9) The Server sends the SIP Message which encapsulates the short message to the UE via the S-SCSF as specified in TS 23.204 [4]. The UE acknowledges the SIP request.

10)-16) The UE sends the delivery report to the S-CSCF and delivery report procedures are performed as specified in TS 23.204 [4] with the difference that the Server is in place of the IP-SM-GW.

If the SMS delivery to the IMS UE fails in IMS domain, the Server may send the SIP-URI of the UE to the HLR/HSS to interrogate the routing info for the SM. The HSS/HLR gets the IMSI of the UE based on the SIP-URI and returns the MSC/SGSN address to the Server if available. The Server can then try to deliver the SM to the terminating UE via CS/PS domain.

5.3.2.2.2
Affect / necessary changes in existing functionality
The traditional UE may need be configured with the MSISDN of the Server for the specific service(s) of SMS to MSISDN-less IMS UE, and include the MSISDN of the Server and the SIP URI of the terminating UE in the SMS-SUBMIT; however, if the MSISDN of the Server is input by the user as the destination address of the SM and the SIP URI of the terminating UE is carried in TP-User-Data short message part, then there is no change in UE’s function.
The HSS/HLR may provide the MSC/SGSN address to the Server when receiving the SIP URI of the UE from the Server for routing info if the SMS delivery fails in IMS domain.
5.3.2.2.3
Applicability
Requirements for SMS addressing / routing: The SMS path is not changed except the SMS being sent to the Server instead of the IP-SM-GW. The SIP URI is carried in the SMS message to address the terminating UE, and only used for SMS routing in IMS domain after the Server retrieves the SIP URI of the terminating UE.

5.3.2.2.4
Advantages, drawbacks

Pro

-
No additional requirement for the MSC/SGSN, SMS-IWMSC, SMS-GMSC, IP-SM-GW and SMS-SC.
Con

-
Need the Server for the specific service(s) of SMS to MSISDN-less IMS UE. However the function can be incorporated into the existing Server(s) for specific service(s) where the SMS is delivered to MSISDN-less UE.
-  The HSS/HLR needs to communicate with the Server during registration and routing info request procedures; however, it can be done in almost the same way as the HSS/HLR does with the IP-SM-GW/AS.
-
It reduces the maximum message length that can be sent in a single short message to include the SIP URI of the MSISDN-less IMS UE in the short message.
-
It may have some impact on user experience.
5.3.2.3
Alternative 3: SMS Delivery through enhanced MSC/SGSN
5.3.2.3.1
Procedure
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Figure 5.3.2.3.1-1: SMS from Traditional UE to MSISDN-less IMS UE via enhanced MSC/SGSN

Steps 1-2 are identical to Figure 5.3.2.1.1-1 Steps 1-2.
3) The MSC/SGSN, based on the indication which indicates that the terminating UE is an MSISDN-less IMS UE, retrieves the SIP URI of the terminating UE in the TP-User-Data, and encapsulates the short message in a SIP Message with the Request URI setting to the SIP URI of the terminating UE.

NOTE: Here the MSC/SGSN is enhanced MSC/SGSN which can perform CS/PS to SIP interworking (for SMS).
4)-8) The MSC/SGSN sends the SIP Message which encapsulates the short message to the UE2 via the S-SCSF1 and the S-CSCF2. 

9)-11) The UE acknowledges the SIP request.

12) The MSC/SGSN sends the delivery report to the UE1.
5.3.2.3.2
Affect / necessary changes in existing functionality
The MSC/SGSN needs to be enhanced to perform CS/PS to SIP interworking for SMS. 
The traditional UE may need enhancement to include the indication and the SIP URI of the terminating UE in the SMS-SUBMIT; however, if the indication is carried in TP-Destination-Address field of SMS-SUMBIT (i.e. a specific number is input by the user as the destination address of the SM) and the SIP URI of the terminating UE is carried in TP-User-Data short message part, then there is no change in UE’s function.
Editor’s Note: It is FFS whether there is any impact on UE’s function.
5.3.2.3.3
Applicability
Requirements for SMS addressing / routing: The SIP URI is used to address the terminating UE and for SMS routing in IMS domain.

Domain selection and Alter SC procedures are not supported.

5.3.2.3.4
Advantages, drawbacks

Pro

-
No additional requirement for the SMS-IWMSC, SMS-GMSC, IP-SM-GW, SMS-SC and HSS/HLR.
Con

-
Domain selection and Alter SC procedures are not supported.

-
Needs enhancement to the MSC/SGSN for supporting CS/PS to SIP interworking for SMS.
-
It reduces the maximum message length that can be sent in a single short message to include the SIP URI of the MSISDN-less IMS UE in the short message.
-
It may have some impact on user experience.
* * * End of Change * * *  
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