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Abstract of the contribution: This contribution corrects the SIP response in the call flow of existing solution in TR 23.863.
1. Discussion

As per RFC 3428, UAC is specified as sender to initiate a SIP MESSAGE request while UAS is specified as receiver. It is mentioned in Chapter 4 for UAC processing as bellow:
“If the UAC receives a 202 Accepted response, the message has been delivered to a gateway, store and forward server, or some other service that may eventually deliver the message. In this case, the UAC MUST NOT assume the message has been delivered to the final destination.”
Such definitions imply that different from an intermediate node, the SMSMI final destination node, such as SMS server and MSISDN-less UE, should not return a 202 Accepted response. Otherwise, the UAC would be misled.
On the other hand, in Chapter 7 of RFC 3428, the UAS behaviour when relaying message is specified as below:
“A UAS which is, in fact, a message relay, storing the message and forwarding it later on, or forwarding it into a non-SIP domain, SHOULD return a 202 (Accepted) [5] response indicating that the message was accepted, but end to end delivery has not been guaranteed.”
Therefore, we propose that for the existing solutions in TR 23.863, the SIP response in the call flows shall be modified as follows:
1, If SMS Server and MSISDN-less UE act as UAC to initiate SIP MESSAGE request, an intermediate node such as IP-SM-GW should return 202 Accepted response since the message delivery to the final destination has not be guaranteed.
2, If IP-SM-GW acts as UAC to initiate SIP MESSAGE request, SMS Server or MSISDN-less UE should return 200 OK response since the message has been delivered to the final destination.
2. Proposed changes to TR23.863
*************** START OF CHANGES ***************

5.1.1.5
Alternative 5: Direct delivery with IP-SM-GW interworking

5.1.1.5.1
Procedure

Each IMS server/application has an assigned MSISDN.

The MSISDN-less terminating short code or other special address is a "code" that the IP-SM-GW recognizes as a MSISDN-less IMS UE terminated IM or SM during the process.

The MSISDN-less terminating code will indicate MSISDN-less UE address is embedded in the use data. This is a common code used by all MSISDN-less IMS UEs for MT procedures.

Figure 5.1.1.5-1 shows a solution when server sends a SIP MESSAGE to MSISDN-less IMS UE via IP-SM-GW.




Figure 5.1.1.5-1: IMS Server Delivery SM to MSISDN-less UE

0)
IMS server decides to send an IM or SM to the MSISDN-less IMS UE.

1)
IMS server sends an IM or SM to the MSISDN-less IMS UE via IP-SM-GW.


This request includes a vnd.3gpp.sms payload that includes the short message and routing information for the IP-SM-GW to forward the short message. SIP Request URI and To headers should be IM-SM-GW SIP URI, From header should be IMS server SIP URI.


IMS Server MSISDN should be included in RP-OA and TP-OA of RP-DATA (SMS-DELIVER) (see TS 24.011 [6] and TS 23.040 [2]).


MSISDN-less UE terminating code should be included. IMS server must embed MSISDN-less IMS UE address in use data body. IMS Server includes MSISDN-less UE terminating code so IP-SM-GW can retrieve UE address (e.g. SIP URI) from the use data body – embedding UE address is required since SIP headers do not include UE address. The MSISDN-less UE terminating code is included in RP-DA.

2)
IP-SM-GW returns 202 Accepted.

3-5) (optional)
IP-SM-GW receives SIP MESSAGE with SMS-DELIVER, and queries HSS for MSISDN-less IMS UE. HSS returns UE status and S-CSCF address.


IP-SM-GW will retrieve MSISDN-less UE address from the user data body per indication of MSISDN-less terminating code, and query HSS using MSISDN-less UE address.

6)
IP-SM-GW sends SIP MESSAGE to S-CSCF.


In this step, IP-SM-GW will fill the UE address in SIP Request URI and To headers as it is a pure MT scenario. From header should be IP-SM-GW. RP-OA and TP-OA will be IMS server MSISDN, IP-SM-GW may not parse or change RP-DATA.

7)
S-CSCF sends SIP MESSAGE to MSISDN-less IMS UE.


S-CSCF will not change SIP headers except Route header. S-CSCF will not parse or change RP-DATA encapsulated in SIP MESSAGE

8-9)
UE returns 200 OK.

10)
UE parses SMS payload successfully and returns RP-ACK encapsulated in a SIP MESSAGE to S-CSCF with the IP-SM-GW address in SIP Request URI and To headers, and MSISDN-less UE SIP URI in SIP From header. UE may optionally embed UE address in the user data of RP-ACK.


In the RP-ACK, RP-DA (optional) is IMS server MSISDN that the UE obtained from the TP-OA of RP-DATA; the MSISDN-less terminating code that the UE obtained from the received SM is included in RP-OA.

11)
S-CSCF forwards a SIP MESSAGE containing the RP-ACK to IP-SM-GW.


S-CSCF will not change SIP headers except Route header. S-CSCF will not parse or change RP-DATA encapsulated in SIP MESSAGE.

12-13)
IP-SM-GW returns 202 Accepted.

14) (optional)
IP-SM-GW sends a SIP MESSAGE encapsulating SMS-STATUS-REPORT in RP-DATA to IMS server.


IP-SM-GW will fill IMS server SIP URI in SIP Request URI and To headers, and IP-SM-GW URI in From header. It must fill TP-Recipient-Address (TP-RA) (mandatory field) so this is set to the MSISDN-less terminating code, and must include MSISDN-less UE address in the user data body. IP-SM-GW either obtains UE address from the user data body of RP-ACK or from previously saved data.

15) (optional)
IMS server returns 200 OK.

*************** SECOND CHANGES ***************

5.1.2.2
Alternative 2: SMS delivery through SMS proxy

5.1.2.2.1
Procedure

In the following two solutions an "SMS proxy" is assigned to the MSISDN-less IMS UE. The E.164 address of the SMS proxy can be stored as an addition to the subscriber data of the MSISDN-less IMS UE. The "SMS proxy" can be co-located with the IP-SM-GW.

The scenario in figure 5.1.2.2-1 assumes that the "SMS proxy" is co-located with IP-SM-GW.
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Figure 5.1.2.2-1: SMS proxy (co-located with IP-SM-GW)

1)
MSISDN-less IMS UE submits a short message as an SMSIP message.

2)
As no E.164  number (MSISDN) available for the originator of the request, the IP-SM-GW acts as an SMS proxy and adds its own E.164 address as the originator of the short message (RP-Originating-Address) and includes the MSISDN-less IMS UE's SIP URI into the actual message.

NOTE 1:
If based on configuration the IP-SM-GW can assume that an identifier of the MSISDN-less IMS UE (e.g. device id) is already included in the short message itself (the server will know the originator's identity), then it is not necessary to insert the MSISDN-less IMS UE's SIP URI into the actual message.

3)
The IP-SM-GW acknowledges the SMSIP message with a 202 (Accepted) response.

4)
The IP-SM-GW forwards the short message to the SC.

5)
The SC returns a submit report.

6)
The IP-SM-GW forwards the submit report to the MSISDN-less IMS UE as an SMSIP message.

7)
The MSISDN-less IMS UE returns a 200 (OK) response.

8)
Using standard SM delivery procedures the SC attempts to deliver the short message to the "Server/SMS receiver".

The scenario in figure 5.1.2.2-2 assumes that the "SMS proxy" is not co-located with IP-SM-GW.
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Figure 5.1.2.2-2: Standalone SMS proxy

1)
MSISDN-less IMS UE submits a short message as an SMSIP message.

2)
SMS proxy creates a new request to the IP-SM-GW as a B2BUA. It includes the MSISDN-less IMS UE's SIP URI into the actual message. The originator of the new SMSIP submit message is the SMS proxy.

NOTE 1:
If based on configuration the SMS proxy can assume that an identifier of the MSISDN-less IMS UE (e.g. device id) is already included in the short message itself (the server will know the originator's identity), then it is not necessary to insert the MSISDN-less IMS UE's SIP URI into the actual message.

3)
The SMS proxy acknowledges the SMSIP message with a 202 (Accepted) response.

4)
The SMS proxy sends the new SMSIP submit request to the IP-SM-GW.

5)
The IP-SM-GW acknowledges the SMSIP message with a 202 (Accepted) response.

6)
The IP-SM-GW forwards the short message to the SC.

7a)
The SC returns a submit report.

7b)
Using standard SM delivery procedures the SC attempts to deliver the short message to the "Server/SMS receiver".

8)
The IP-SM-GW forwards the submit report to the SMS proxy as an SMSIP message.

9)
The SMS proxy returns a 202 (Accepted) response.

10)
The SMS proxy forwards the submit report to the MSISDN-less IMS UE as an SMSIP message.

NOTE 2:
No B2BUA needed for the submit report.

11)
The MSISDN-less IMS UE returns a 200 (OK) response.

In both of these variants, the SMSC needs to have an indication that the sender's address is embedded in the SMS payload. This indication can be based on a special E.164 number that the IP-SM-GW inserts into the TP-OA field which will allow the SMSC to perform this triggering.
*************** THIRD CHANGES ***************

5.1.2.3
Alternative 3: SMS submit with direct delivery from originating IP-SM-GW

5.1.2.3.1
Procedure

Figure 5.1.2.3-1 shows a solution in which the MSISDN-less IMS UE submits a SM, which triggers IP-SM-GW to deliver the short message directly to the "Server/SMS receiver". This solution uses the first and last hop of the "SMS path" by basically skipping the legacy SMS architecture including the intermediate storage functionality. For the SMS submit, SMS over IP is mandatory.
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Figure 5.1.2.3-1: Direct delivery from originating IP-SM-GW

1-2)
MSISDN-less IMS UE submits a short message as an SMSIP message. The IP-SM-GW acknowledges the request with a 202 (Accepted) response.

3)
As no E.164  number (MSISDN) available for the originator of the request, the IP-SM-GW creates a terminating short message as follows:

-
the short message includes the MSISDN-less IMS UE's SIP URI into the actual message;

Editor's note:
It is necessary to standardize how the MSISDN-less IMS UE's SIP URI is sent in the SMS to the server.

NOTE 1:
If based on configuration, the IP-SM-GW can assume that an identifier of the MSISDN-less IMS UE (e.g. device id) is already included in the short message itself (the server will know the originator's identity), then it is not necessary to insert the MSISDN-less IMS UE's SIP URI into the actual message.

-
both the sender of the request (RP-Originating-Address) and the originator of the request (TP-Originating-Address ) is set to the E.164 address of the IP-SM-GW.

4)
The SMSIP message is sent to the "Server/SMS receiver".

NOTE 2:
The termination of the SIP MESSAGE request to the "Server/SMS receiver" can include the routing of a request to an I-CSCF / S-CSCF in a terminating network that hosts the "SMS receiver", those hops are not shown in Figure 5.1-x.

5)
The "Server/SMS receiver" answers with a 200 (OK) response.

6)
The "Server/SMS receiver" sends back a delivery report in an SMSIP message.

7)
The IP-SM-GW returns a 202 (Accepted) response.

8-9)
The IP-SM-GW creates a submit report based on the delivery report and sends it back to the MSISDN-less IMS UE in an SMSIP request.

10)
The MSISDN-less IMS UE returns a 200 (OK) response.

NOTE 3:
If the MSISDN-less IMS UE has requested status report, the IP-SM-GW can send that to the MSISDN-less IMS UE after the 200 (OK) response for the submit report is received.
*************** FOURTH CHANGES ***************

5.2.1
Alternative 1: Direct delivery with IP-SM-GW interworking

5.2.1.1
Procedure

The MSISDN-less originating and terminating short codes or other special addresses are a "code" that the IP-SM-GW recognizes as a MSISDN-less IMS UE originated or terminated IM or SM during the process.

The MSISDN-less originating or terminating codes will indicate MSISDN-less UE address is embedded in the use data. Each is a common code used by all MSISDN-less IMS UEs for MT or MO procedures.

Figure 5.2.1-1 shows a solution when an MSISDN-less IMS UE sends a SIP MESSAGE to another MSISDN-less IMS UE via IP-SM-GW.
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Figure 5.2.1-1: MSISDN-less UE to MSISDN-less UE

1)
MSISDN-less UE 1 sends an IM or SM to the MSISDN-less IMS UE 2 via IP-SM-GW.


This request includes a vnd.3gpp.sms payload that includes the short message and routing information for the IP-SM-GW to forward the short message. Addresses are included in RP-DATA (SMS-SUBMIT) (see TS 24.011 [6] and TS 23.040 [2]). MSISDN-less originating code, and MSISDN-less terminating code are included.  MSISDN-less IMS UE 1 (originator) and MSISDN-less IMS UE 2 (recipient) addresses must be embedded in use data body. Note: SIP header does not contain MSISDN-less IMS UE 2 (recipient) addresses. So, it is critical to include MSISDN-less IMS UE 2 (recipient) addresses in use data body. The MSISDN-less originating code is included in RP-OA, and MSISDN-less terminating code in RP-DA and TP-DA.

2)
S-CSCF runs iFC.
3)
S-CSCF routes SIP MESSAGE to IP-SM-GW.

4-5)
IP-SM-GW returns 202 Accepted.

6-7)
IP-SM-GW sends a SIP MESSAGE to MSISDN-less UE 1. In RP-ACK, RP-OA is IP-SM-GW MSISDN, MSISDN-less originating code is included in RP-DA. MSISDN-less UE 1 address can be optionally embedded in use data body.


IP-SM-GW use UE 1 SIP URI in SIP Request URI and To header and SC URI in From header. UE 1 address is in SIP header, so it is optional to embed UE 1 address in the user data body.

8-9)
MSISDN-less UE 1 returns 200 OK.

10-12) (optional)
IP-SM-GW queries HSS for MSISDN-less IMS UE 2. HSS returns UE 2 status and terminating S‑CSCF address.


IP-SM-GW retrieves UE 2 address from the user data body per MSISDN-less originating code, and uses UE 2 address to query the HSS.

13)
IP-SM-GW sends SIP MESSAGE to S-CSCF.


This request includes a vnd.3gpp.sms payload that includes the short message and routing information to forward the short message. Addresses is included in RP-DATA (SMS-DELIVER) (see TS 24.011 [6] and TS 23.040 [2]) with IP-SM-GW address in RP-OA and TP-OA, MSISDN-less UE terminating code is included in RP-DA. MSISDN-less IMS UE 1 (originator) and MSISDN-less IMS UE 2 (recipient) addresses must be embedded in use data body. Note: SIP header does not contain MSISDN-less IMS UE 1 (originator) addresses. So, it is critical to include MSISDN-less IMS UE 1 (originator) addresses in use data body.


It is a MT scenario, IP-SM-GW uses UE 2 SIP URI in SIP Request URI and To headers, and SC SIP URI in From header.

14)
Terminating S-CSCF sends SIP MESSAGE to MSISDN-less IMS UE 2.

15-16)
MSISDN-less IMS UE 2 returns 200 OK.

17)
MSISDN-less IMS UE 2 parses SMS payload successfully and returns RP-ACK encapsulated in a SIP MESSAGE to S-CSCF. In RP-ACK, RP-DA is IP-SM-GW address, MSISDN-less terminating code is included in the RP- OA. MSISDN-less IMS UE 1 (originator) and MSISDN-less IMS UE 2 (recipient) addresses must be embedded in use data body. Note: SIP header does not contain MSISDN-less IMS UE 1 (originator) addresses.


Similar to the SIP MO scenario, UE 2 uses SC SIP URI in SIP Request URI and To headers and UE 2 SIP URI in From header.

18)
Terminating S-CSCF forwards a SIP MESSAGE with RP-ACK to IP-SM-GW.

19-20)
IP-SM-GW returns 202 Accepted.

21-23) (optional)
IP-SM-GW queries HSS for MSISDN-less IMS UE 1. HSS returns UE 1 status and originating S-CSCF address.


IP-SM-GW retrieves UE 1 address from the user data body per MSISDN-less terminating code, and uses UE 1 address to query the HSS.

24-25) (optional)
IP-SM-GW sends SIP MESSAGE encapsulating SMS-STATUS-REPORT in RP-DATA to MSISDN-less IMS UE 1.


IP-SM-GW will fill UE 1 SIP URI in SIP Request URI and To headers, and SC URI in From header. It must fill TP-Recipient-Address (TP-RA) (mandatory field) and with the MSISDN-less originating code, and must include MSISDN-less UE address in the user data body.

26-27) (optional)
MSISDN-less IMS UE 1 returns 200 OK.

*************** END of CHANGE ***************
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