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6.7
Service-level Interworking: IM capable UE sends an Instant Message to an SMS user
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Figure 6.7: Successful IM origination to SMS procedure

1)
The UE registers to S-CSCF according the IMS registration procedure.

2)
UE submits the Instant Message to the S-CSCF using an appropriate SIP method. The UE may request to hide its Public User Identity from the recipient within the Instant Message, as described in OMA‑TS‑SIMPLE_IM‑V1_0‑20070816‑C [12].

3)
S-CSCF forwards the Instant Message to IP-SM-GW based on stored iFC.

NOTE 1:
Subscribers with no subscription for service level interworking will not be provided with the relevant iFCs.

4)
The IP-SM-GW shall decide whether to perform service-level interworking depending on SIP request header (e.g. Request-URI), operator policy, when the Instant Message is not routable in the IMS. If IP-SM-GW decided to perform service-level interworking, the IP-SM-GW performs service authorization based on the stored subscriber data retrieved from the HLR/HSS at the time of the registration procedure as specified in clause 6.1. The IP-SM-GW shall check whether the originating subscriber is authorised to use the interworking service. 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 shall use the SC Address in the subscriber data retrieved from the HSS at registration or provisioned by configuration and translates the Instant Message to a Short Message (SMS- SUBMIT) carrying SC Address, then forwards it towards SMS-SC (SC Address) via the SMS-IWMSC (as described in TS 23.040 [2]). If the size of the content of the Instant Message is larger than the size of the content that one Short Message could transfer, the IP-SM-GW shall split the content of the Instant Message into several parts, translate them to concatenated Short Messages, and forward the concatenated Short Messages to the SMS-SC as described in TS 23.040 [2]. If the sender of the Instant Message requests to hide its Public User Identity from the recipient and operator policy allows for this, the IP-SM-GW shall anonymise the identity of the user to the recipient. Otherwise, if operator policy prohibits this, the IP SM GW shall return an appropriate error to the user.

5)
If service authorization is successful, the IP-SM-GW acknowledges the Instant Message.

6)
Instant Message acknowledgement is forwarded by S-CSCF to UE.

NOTE 2:
Steps 5 and 6 can occur anytime after the subscriber authorization check has been performed by the IP‑SM‑GW.

7)
The SMS-IWMSC forwards the Short Message (SMS- SUBMIT) to the SMS-SC (see TS 23.040 [2]).

8)
The SMS-SC sends a Submit report (SMS-SUBMIT REPORT) to the SMS-IWMSC (see TS 23.040 [2]).

9)
SMS-IWMSC sends a Submit report to IP-SM-GW (see TS 23.040 [2]).

NOTE 3:
The procedure can end in step 9. Steps 10 to 13 occur only if the IM user requested a processing notification in the Instant Message sent in step 2, as described in IETF IMDN RFC 5438 [13].

10)
IP-SM-GW translates the received Submit report to an appropriate Instant Message, and forwards it to the S‑CSCF. If the IP‑SM‑GW sent concatenated Short Messages to SMS-SC in step 4, the IP‑SM‑GW should wait for the last Submit report, and translate the last Submit report to an appropriate Instant Message, and forward it to the S‑CSCF.

11)
S-CSCF sends the translated Instant Message to the UE.

12)
UE acknowledges the translated Instant Message.

13)
Acknowledgement of the translated Instant Message is forwarded by S-CSCF to IP-SM-GW.
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6.10
Service-level interworking: Status Report procedure for Instant Message to Short Message interworking
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Figure 6.10: Status report procedure for Instant Message to Short Message interworking

1)
An Instant Message from the UE is successfully delivered to the SMS user after service-level interworking. The original Instant Message requested a Disposition Notification.

NOTE 1:
A Disposition Notification can be requested in the message sent by the UE in step 1 as described in IETF IMDN RFC 5438 [13]. If the requested Disposition Notification by the IM user is a request for a read notification, the IP-SM-GW ignores the request.

2)
The SMS-SC sends a Status report to the SMS-GMSC.

NOTE 2: The Status report will, from the SMS-GMSC's point of view be treated as any SM termination.

NOTE 3:
The Status report is an optional message.

3a)
The SMS GMSC interrogates the HLR/HSS to retrieve routeing information. Based on the pre-configured IP-SM-GW address for the user, the HLR/HSS forwards the request to the corresponding IP-SM-GW.

3b)
The HLR/HSS returns the IMSI and the address(es) of the current MSC and/or SGSN to the IP-SM-GW for delivery of the Short Message in CS/PS domain.

3c)
The IP-SM-GW creates a MT Correlation ID as per TS 23.040 [2], which associates the Routing Info retrieval with the subsequent Forward Short Message messages(s), and stores this along with the IMSI of the receiving subscriber. The IP-SM-GW returns to the SMS-GMSC the address of itself, along with the MT Correlation ID in the IMSI field, as routeing information. Alternatively, the IP-SM-GW may return the address(es) of the current MSC and/or SGSN, in which case, the subsequent procedure to forward the message is the same as defined in TS 23.040 [2].

4)
The SMS-GMSC sends the status report in the Forward Short Message to the IP-SM-GW.

NOTE 4:
Steps 5 to 11 only occur if the original IM requested a delivery notification in the Disposition Notification.

5)
The IP-SM-GW translates and maps the Status report in the Forward Short Message into an Instant Message carrying a Delivery Notification as described in the IETF IMDN RFC 5438 [13]. The IP‑SM‑GW should keep the message id for a message for which IMDN was requested so it can send the message id to the UE in the IMDN.

6-7)
The IP-SM-GW sends a Delivery Notification within an Instant Message to the S-CSCF, which sends the Instant Message to the UE.

8-9)
The UE acknowledges receipt of the Instant Message containing the Delivery Notification to the S-CSCF. The S‑CSCF sends the acknowledgment to the IP-SM-GW.

10)
The IP-SM-GW sends a Delivery report (SMS-DELIVER-REPORT) to the SMS-GMSC.

11)
The SMS-GMSC sends an acknowledgement back to the SMS-SC.

6.11
IM user sends an Instant Message to an SMSIP UE

An IMS registered user with SIMPLE IM service sends an Instant Message via service-level interworking as an encapsulated Short Message to an SMSIP UE, which did not indicate support for SIMPLE IM when registering to IMS.

NOTE 1:
Based upon user subscription and depending on network deployment, other Application Servers could be processing the incoming Instant Message before the IP-SM-GW. The behaviour of the IM AS is described in OMA-TS-SIMPLE_IM-V1_0-20070816-C [12].
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Figure 6.11: Successful UE termination Instant Message to encapsulated Short Message procedure

1)
IM UE sends an Instant Message to the S-CSCF#1. The UE may request to hide its Public User Identity from the recipient within the Instant Message, as described in OMA‑TS‑SIMPLE_IM‑V1_0‑20070816‑C [12].

2)
The S-CSCF#1 forwards the Instant Message to the S-CSCF#2.

3)
The S-CSCF#2 forwards the Instant Message to the IP-SM-GW based on iFC.

4)
Based on user subscription and authorisation for service-level interworking, on operator policy and user preferences, and on UE capability indicated during IMS registration, the IP-SM-GW shall decide whether to perform service-level interworking. If the user is subscribed and authorised for transport-level interworking, and based on UE capability indicated during IMS registration, and on operator policy and user preferences, the message may be delivered as an encapsulated Short Message to the UE over IMS. Otherwise, the Short Message is delivered over CS/PS, as described in clause 6.13. If the sender of the Instant Message requests to hide its Public User Identity from the recipient and operator policy allows for this, the IP‑SM‑GW shall anonymise the identity of the user to the recipient. Otherwise, if operator policy prohibits this, the IP‑SM‑GW shall return an appropriate error to the user.

NOTE 2:
If a delivery notification was requested in the message sent by the UE in step 1 as described in IETF IMDN RFC 5438 [13], the procedure for delivery report described in clause 6.12 applies. Otherwise IP-SM-GW will just acknowledge, at the SIP level, the Delivery report received from the SMSIP UE.

5)
The IP-SM-GW forwards the encapsulated Short Message to the S-CSCF#2.

6)
The S-CSCF#2 forwards the encapsulated Short Message to the SMSIP UE.

7)
The SMSIP UE acknowledges the translated encapsulated Short Message.

8)
The S-CSCF forwards the acknowledgement of the translated encapsulated Short Message to the IP-SM-GW.

9-11)
The IP-SM-GW forwards the acknowledgement of the translated encapsulated Short Message to the originating IM UE.
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Annex A (informative):
Service-level interworking: IM user sends an Instant Message to a group list including SMS users
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Figure A.1: IM user sends an Instant Message to a group list via service-level interworking

1)
The UE registers to S-CSCF according the IMS registration procedure.

2)
UE generates Instant Message which includes group information, e.g. Group identifier in the Request-URI and/or recipient list in the body of the Instant Message. UE submits the Instant Message to the S-CSCF using an appropriate SIP method.

3)
Based on the stored iFC, S-CSCF forwards the Instant Message to an AS in charge of the group delivery, e.g., the controlling function server defined in OMA-TS-SIMPLE_IM-V1_0-20070816-C [12].

4)
The group delivery AS replicates per Instant Message for per recipient according to the group information it obtains acting as a B2BUA. See detail in OMA-TS-SIMPLE_IM-V1_0-20070816-C [12].

5)
The group delivery AS sends the generated multiple Instant Messages to S-CSCF (e.g., the Instant Messages can be delivered as what the list server does defined in the TS 24.247 [14]).

6)
The S-CSCF forwards the Instant Messages to the IP-SM-GW based on the stored iFC.

7)
The IP-SM-GW shall decide whether to perform service-level interworking depending on SIP request header (e.g. Request-URI), operator policy, when the Instant Message is not routeable in the IMS. If IP-SM-GW decided to perform service-level interworking, the IP-SM-GW performs service authorization based on the stored subscriber data retrieved from the HLR/HSS at the time of the third party registration procedure as described in the clause 6.1. The IP-SM-GW shall check whether the originating subscriber is authorised to use the interworking service .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 shall translate the IMS message to a Short Message (SMS- SUBMIT) and forwards it towards the SMS-SC (SC Address) via the SMS-IWMSC (as described in TS 23.040 [2]).

8)
If service authorization is successful, the IP-SM-GW acknowledges the Instant Messages.

9-11)
Instant Message acknowledgement is forwarded by S-CSCF to UE.

12)
The SMS-IWMSC forwards the Short Messages (SMS- SUBMIT) to the SMS-SC (see TS 23.040 [2]).

13)
The SMS-SC sends multiple Submit reports (SMS-SUBMIT REPORT) to SMS-IWMSC (see TS 23.040 [2]).

14)
SMS-IWMSC sends the Submit reports to IP-SM-GW (see TS 23.040 [2]).

15)
IP-SM-GW translates the received Submit reports to appropriate IMS delivery notifications defined in IETF IMDN RFC 5438 [13], and forwards the IMS delivery notifications to the S-CSCF.

16)
The S-CSCF forwards the IMS delivery notifications to the group delivery AS.

17)
The group delivery AS aggregates the delivery notifications of the same type from different recipients into a single delivery notification.

18)
The group delivery AS sends the delivery notification to the S‑CSCF.

19)
The S-CSCF forwards the delivery notification to the UE.

20-23)
Acknowledgement of the delivery notification is forwarded by S-CSCF to IP-SM-GW.
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