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Abstract of the contribution: This contribution proposes a solution for SMS delivery between server and MSISDN-less client.
1. Introduction
In this proposal, a third-party registration is performed to the server which communicates with MSISDN-less client via SMS in order to inform the server of the identifier which will be used for SMS instead of MSISDN. Therefore, the server which communicates with MSISDN-less client via SMS is considered as an Application Server (AS) defined as SME AS and the service profile for the MSISDN-less client has initial filter criteria for SME AS.
Meanwhile, according to TS 24.341, the S-CSCF gets the MSISDN from the user information downloaded from the HSS during the IMS registration procedure. Initial filter criteria for IP-SM-GW includes a Service Information that contains the MSISDN belonging to the Public User Identity used by the UE for the registration.  Then, the S-CSCF informs the IP-SM-GW of the MSISDN during a third-party registration by including the MSISDN in the message body of the REGISTER request within the <service-info> XML element. This is because if a Service Information is available from the iFC the S-CSCF shall include it into the body of the SIP request which is sent from the S-CSCF to the AS to which the iFC is pointing to.  Anyway, when the clients have no MSISDN associated as part of their IMS subscription record in HSS, the iFC for IP-SM-GW does not have Service Information containing the MSISDN.
Therefore, in the proposed solution, when the MSISDN-less client performs initial registration in the IMS, the HSS allocates an identifier which will be used for SMS (i.e. SMS-ID) and includes the SMS-ID in the Service Information of the iFC for IP-SM-GW as well as for SME AS.
2. Proposal
It is proposed to add the following texts to TR 23.863.
Begin Change #1
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[z1]
3GPP TS 23.204: "Support of SMS over generic 3GPP IP access; Stage 2".
[z2]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
Begin Change #2
5.1
Server – MSISDN-less IMS client communication via SMS

5.1.1
Server to client
5.1.1.X
Alternative X: SMS delivery by using identifier allocated for SMS
5.1.1.X.1
Functional entities
5.1.1.X.1.1
HSS
The service profile for MSISDN-less IMS client includes the initial filter criteria for server (SME AS) which communicates with the client via SMS.
In order to support short message delivery from server to MSISDN-less IMS client, the following functions are supported by HSS:
-
When the MSISDN-less client performs initial registration in the IMS,

-
the HSS shall allocate an identifier which will be used for SMS (i.e. SMS-ID);
NOTE:
The existing identifier (e.g. IMSI) can be used for the SMS-ID without generating new identifier for SMS.
-
the HSS shall include the SMS-ID in the Service Information of the initial filter criteria for IP-SM-GW (AS);
-
the HSS shall include the SMS-ID in the Service Information of the initial filter criteria for server (SME AS).
-
The HSS shall de-allocate the SMS-ID which was allocated to the client when the MSISDN-less client is de-registered in the IMS.
5.1.1.X.2
Information flows
5.1.1.X.2.1
Registration for MSISDN-less IMS client
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Figure 5.1.1.X.2.1-1: Registration for MSISDN-less IMS client
1)
The UE establishes IP connection.

2)
At any time after the establishment of the IP connection, the UE sends a SIP REGISTER request to perform IMS registration.

NOTE 1:
For simplicity, I-CSCF and P-CSCF are not shown in this figure.
3) The S‑CSCF sends Cx-Put/Cx-Pull (Public User Identity, Private User Identity, S‑CSCF name) to the HSS.
4) The HSS allocates SMS-ID for the UE if the IMS subscription for the UE has no MSISDN. The HSS stores the mapping of the allocated SMS-ID and the Public User Identity (i.e., SIP URI) for the UE.
5) The HSS includes the SMS-ID allocated in step 4 in the Service Information of the initial filter criteria both for IP-SM-GW (AS) and for server (SME AS). The HSS returns Cx-Put Resp/Cx-Pull Resp (user information containing iFC) to the S‑CSCF.
6)
The S-CSCF returns OK to the UE.
7)
The S-CSCF evaluates the initial filter criteria retrieved from the HSS during the IMS registration procedure.
8)
Based on the retrieved initial filter criteria, the S-CSCF decides to send a third-party REGISTER request to the IP-SM-GW (AS). Therefore, the S-CSCF sends a SIP REGISTER request to the IP-SM-GW (AS). The SMS-ID is contained in place of MSISDN in the message body of the SIP REGISTER request sent to the IP-SM-GW (AS). The IP-SM-GW (AS) stores the mapping of the received SMS-ID and the Public User Identity (i.e., SIP URI) for the UE.
9)
The IP-SM-GW (AS) returns OK to the S-CSCF.

10)
The IP-SM-GW (AS) sends IP-SM-GW Register Req to the HSS by placing the SMS-ID in the Subscriber Identity IE.
11)
The HSS stores the received IP-SM-GW address and responses to the IP-SM-GW (AS) with IP‑SM‑GW Register Res.
NOTE 2:
IP-SM-GW Register Res can include the SC address to be used for this user in the subscriber data (see also clause 6.7 of TS 23.204 [z1]).

NOTE 3:
Steps 10 and 11 are independent of step 12.
12)
The S-CSCF checks the subsequent initial filter criteria retrieved from the HSS. Based on the initial filter criteria, the S-CSCF decides to send a third-party REGISTER request to the server (SME AS).
13)
The S-CSCF sends a SIP REGISTER request to the server (SME AS). The SMS-ID is contained in place of MSISDN in the message body of the SIP REGISTER request sent to the server (SME AS). The server (SME AS) stores the mapping of the received SMS-ID and the Public User Identity (i.e., SIP URI) for the UE.
14)
The server (SME AS) returns OK to the S-CSCF.
NOTE 4:
The third-party registration to the server (SME AS) can be performed prior to the third-party registration to the IP-SM-GW (AS).
NOTE 5:
If there is initial filter criteria for the other SME AS(s), steps 12, 13 and 14 are repeated for the remaining SME AS(s).
5.1.1.X.2.2
Short Message delivery from server to IMS client
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Figure 5.1.1.X.2.2-1: Short Message delivery from server to IMS client
1)
The UE registers to the S-CSCF according to the IMS registration procedure described in the subclause 5.1.1.X.2.1.
2)
The server (SMS sender) decides to send an SMS to the client. Therefore, the server sends a Short Message (SMS-SUBMIT, SC Address) to the SMS-SC. The server uses the SMS-ID of the UE that is SMS receiver to set the TP-DA element within SMS-SUBMIT.
NOTE 1:
It is assumed that the server (SME AS) can send and receive SMS by using IMS capabilities specified in TS 23.204 [z1] as well as not by using IMS capabilities specified in TS 23.040 [z2]. This figure shows the case that the server sends the short message not by using IMS capabilities.
3)
The SMS-SC sends a Submit report (SMS-SUBMIT‑REPORT) to the server.

4)
The SMS-SC forwards the Short Message (SMS‑DELIVER) to the SMS-GMSC.

5a)
The SMS‑GMSC interrogates the HSS to retrieve routeing information. Based on the pre-configured IP-SM-GW address for the user, the HSS forwards the request to the corresponding IP-SM-GW.

NOTE 2:
The Send Routeing Info for SM request is not forwarded if it has been sent originally from the IP‑SM‑GW.

NOTE 3:
If there is only a single IP‑SM‑GW address, the IP‑SM‑GW address does not need to be pre-configured in the HSS, the Send Routeing Info for SM request can be forwarded on the STP level.

5b)
The HLR/HSS returns the IMSI, for the IP‑SM‑GW to correlate the receipt of Short Message from the MT Correlation ID within the IMSI field of the Forward Short Message.

5c)
The IP-SM-GW creates a MT Correlation ID as per TS 23.040 [z2] which associates the Send Routeing Info for SM with the subsequent Forward Short Message messages(s), and stores this along with the IMSI of the receiving subscriber. The IP-SM-GW returns only one address, which is of itself, along with the MT Correlation ID as routeing information to the SMS-GMSC.

NOTE 4:
For the case where the IP‑SM‑GW address is not pre-configured in the HSS, the Send Routeing Info for SM request will be forwarded on the STP level, the IP-SM-GW returns the address of itself as routeing information to SMS-GMSC upon receipt of the forwarded Send Routeing info for SM request.

6)
SMS-GMSC delivers the Short Message (SMS‑DELIVER) to IP-SM-GW including the MT Correlation ID received from the IP‑SM‑GW, in the same manner that it delivers the Short Message to an MSC or SGSN.

7)
The IP‑SM‑GW performs service authorization based on the stored subscriber data described in the clause 6.1 of TS 23.204 [z1]. The IP‑SM‑GW shall check whether the subscriber is authorised to use the short message service (e.g. Operator Determined Barring settings), similar to the authorization performed by MSC/SGSN in case the Short Message is delivered via CS or PS domain. In addition, the IP‑SM‑GW shall also check whether the subscriber is authorised to use the encapsulated Short Message delivery via IMS. If the result of service authorization is negative, the IP‑SM‑GW shall not forward the message, and shall return the appropriate error information to the SMS-SC in a failure report. Otherwise, the IP-SM-GW uses the Public User Identity (i.e., SIP URI) associated with the IMSI of the message received for the target UE to send the Short Message (SMS‑DELIVER) encapsulated in the appropriate SIP method towards the S-CSCF.

8)
The S-CSCF forwards the encapsulated Short Message (SMS-DELIVER) to the UE.

9)
The UE acknowledges the SIP request.

NOTE 5:
This is not yet the Delivery report.

10)
The S-CSCF forwards the acknowledgement of the SIP request to the IP-SM-GW.
5.1.1.X.3
Pros and Cons
Pros:

-
Extremely simple.
-
No additional function is needed except in HSS.
-
The server (SME AS) is allowed to send SMS without IMS capabilities.
Cons:

-
The server (SME AS) is required to have IMS capabilities related to the third-party registration.
Begin Change #3
5.1.2
Client to server
5.1.2.X
Alternative X: SMS delivery by using identifier allocated for SMS
5.1.2.X.1
Functional entities
5.1.2.X.1.1
HSS
The service profile for MSISDN-less IMS client includes the initial filter criteria for server (SME AS) which communicates with the client via SMS.

In order to support short message delivery from MSISDN-less IMS client to server, the HSS shall support the functions described in the subclause 5.1.1.X.1.1.
5.1.2.X.2
Information flows
5.1.2.X.2.1
Registration for MSISDN-less IMS client
The registration procedure is executed as specified in the subclause 5.1.1.X.2.1.
5.1.2.X.2.2
Short Message delivery from IMS client to server
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Figure 5.1.2.X.2.2-1: Short Message delivery from IMS client to server
1)
The UE registers to the S-CSCF according the IMS registration procedure described in the subclause 5.1.1.X.2.1.
2)
The UE (SMS sender) decides to send an SMS to the server. Therefore, the UE sends a SIP MESSAGE request which contains the encapsulated Short Message (SMS-SUBMIT, SC Address) to the S-CSCF.

3)
The S-CSCF forwards the encapsulated Short Message (SMS-SUBMIT, SC Address) to IP-SM-GW based on stored iFC.
4)
The IP-SM-GW acknowledges the SIP message.

5)
SIP message acknowledge is forwarded by S-CSCF to UE.

6)
The IP-SM-GW performs service authorization based on the stored subscriber data as described in the clause 6.1 of TS 23.204 [z1]. The IP‑SM‑GW shall check whether the subscriber is authorised to use the short message service (e.g. Operator Determined Barring settings), similar to the authorization performed by MSC/SGSN in case the Short Message is delivered via CS or PS domain. In addition, the IP-SM-GW shall also check whether the user is authorised to use the encapsulated Short Message delivery via IMS. If the result of service authorization is negative, the IP-SM-GW shall not forward the message, and shall return the appropriate error information to the UE in a failure report. Otherwise, the IP-SM-GW extracts the Short Message (SMS-SUBMIT, SC Address) and forwards it towards the SMS-SC via the SMS-IWMSC using standard MAP signalling as described in TS 23.040 [z2]. The IP-SM-GW uses the SMS-ID to set the RP-Originating-Address within RP-MO-DATA forwarded to the SMS-SC.
7)
The SMS-IWMSC forwards the Short Message (SMS-SUBMIT) to the SMS-SC (see TS 23.040 [z2]).

8)
The SMS-SC sends a Submit report (SMS-SUBMIT‑REPORT) to SMS-IWMSC (see TS 23.040 [z2]).

9)
The SMS-IWMSC sends the Submit report to IP-SM-GW (see TS 23.040 [z2]).

10)The IP-SM-GW sends the Submit report to S-CSCF, encapsulated in an appropriate SIP request.

11)
The S-CSCF sends the Submit report to the UE.

12)
The UE acknowledges the SIP request.

13)
The S-CSCF forwards the acknowledgement of the SIP request to IP-SM-GW.
NOTE 1:
Steps 9 ~ 13 are independent of step 14.
14) The SMS-SC forwards the Short Message (SMS‑DELIVER) to the server by including the SMS-ID of the UE as the address of the originating SME (i.e. TP-OA element within SMS-DELIVER).
NOTE 2:
It is assumed that the server (SME AS) can send and receive SMS by using IMS capabilities specified in TS 23.204 [z1] as well as not by using IMS capabilities specified in TS 23.040 [z2]. This figure shows the case that the server receives the short message which is not encapsulated in a SIP request.
5.1.2.X.3
Pros and Cons

Pros:

-
Extremely simple.
-
No additional function is needed except in HSS.
-
The server (SME AS) is allowed to receive SMS without IMS capabilities.

Cons:

-
The server (SME AS) is required to have IMS capabilities related to the third-party registration.
End Change
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