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The following three methods are presented to illustrate the LI aspects for SMS over IP:

-
SMS over IP with MSISDN as the destination.

-
SMS over IP with SIP URI as the destination.

-
Instant messaging mapped to SMS.

In the first two cases, the UE sends the SIP MESSAGE that includes the "vnd.3gpp.sms" in the payload. In the third scenario, the UE sends a SIP MESSAGE that does not include the "vnd.3gpp.sms", however, since the instant messaging is mapped to a SMS, the terminating end of the message transfer includes the "vnd.3gpp.sms" into the payload before delivering the same to the destination.
7.2.5.1.2
SMS over IP with MSISDN as the destination
Figure 7.2.5-1 provides the generic architecture showing major NFs involved in the transfer of SMS messages from the originating end to the terminating end. Here on both side of the SMS message transfer, SMS over IP is presumed. The UEs are not roaming.
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Figure 7.2.5-1: Generic architecture for SMS over IP (non-roaming) with MSISDN as the destination

In the default deployment option (see TS 33.127 [3] and TS 33.128 [4]), the S-CSCF in the originating network (PLMN-A) provides the IRI-POI functions when Party_A is a target in PLMN-A or when Party_B is a target non-local ID in PLMN-A. Likewise, the S-CSCF in the terminating network (PLMN-B) provides the IRI-POI functions when Party_B is a target in PLMN-B or when Party_A is a target non-local ID in PLMN-B.

In the alternate deployment option (see TS 33.127 [3] and TS 33.128 [4]), the P-CSCF in the originating network (PLMN-A) provides the IRI-POI functions when Party_A is a target in PLMN-A or when Party_B is a target non-local ID in PLMN-A.. Likewise, the P-CSCF in the terminating network (PLMN-B) provides the IRI-POI functions when Party_B is a target in PLMN-B or when Party_A is a target non-local ID in PLMN-B.

Figure 7.2.5-2 provides the extreme case of a generic architecture showing the major NFs involved in the transfer of SMS messages from the originating end to the terminating end where both UEs (Party_A and Party_B) happen to be roaming using the home-routed architecture. Here on both side of the SMS message transfer, SMS over IP is presumed.
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Figure 7.2.5-2: Generic architecture for SMS over IP (roaming with home-routed) with MSISDN as the destination

The LMISF-IRI in the VPLMN-A provides the IRI-POI functions when Party_A is a target in the VPLMN-A or when Party_B is a target non-local ID in the VPLMN-A. Likewise, the LMISF-IRI in the VPLMN-B provides the IRI-POI functions when Party_B is a target in the VPLMN-B or when Party_A is a target non-local ID in the VPLMN-B.

In the default deployment option (see TS 33.127 [3] and TS 33.128 [4]), the S-CSCF in the HPLMN-A provides the IRI-POI functions when Party_A is a target in the HPLMN-A or when Party_B is a target non-local ID in the HPLMN-A. Likewise, the S-CSCF in the HPLMN-B provides the IRI-POI functions when Party_B is a target in the HPLMN-B or when Party_A is a target non-local ID in the HPLMN-B.

In the alternate deployment option (see TS 33.127 [3] and TS 33.128 [4]), the P-CSCF in the HPLMN-A provides the IRI-POI functions when Party_A is a target in the HPLMN-A or when Party_B is a target non-local ID in the HPLMN-A. Likewise, the P-CSCF in the HPLMN-B provides the IRI-POI functions when Party_B is a target in the HPLMN-B or when Party_A is a target non-local ID in the HPLMN-B.

Figure 7.2.5-3 provides the extreme case of generic architecture showing the major NFs involved in the transfer of SMS messages from the originating end to the terminating end where both UEs (Party_A and Party_B) happen to be roaming with LBO. Here on both sides of the SMS message transfer, SMS over IP is presumed.
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Figure 7.2.5-3: Generic architecture for SMS over IP (roaming with LBO) with MSISDN as the destination

The P-CSCF in VPLMN-A provides the IRI-POI functions when Party_A is a target in VPLMN-A or when Party_B is a target non-local ID in the VPLMN-A. Likewise, the P-CSCF in the VPLMN-B provides the IRI-POI functions when Party_B is a target in the VPLMN-B or when Party_A is a target non-local ID in the VPLMN-B.

In the default deployment option (see TS 33.127 [3] and TS 33.128 [4]), the S-CSCF in the HPLMN-A provides the IRI-POI functions when Party_A is a target in the HPLMN-A or when Party_B is a target non-local ID in the HPLMN-A. Likewise, the S-CSCF in the HPLMN-B provides the IRI-POI functions when Party_B is a target in the HPLMN-B or when Party_A is a target non-local ID in the HPLMN-B.

In the alternate deployment option (see TS 33.127 [3] and TS 33.128 [4]), the IBCF in the HPLMN-A provides the IRI-POI functions when Party_A is a target in the HPLMN-A or when Party_B is a target non-local ID in the HPLMN-A. Likewise, the IBCF in the HPLMN-B provides the IRI-POI functions when Party_B is a target in the HPLMN-B or when Party_A is a target non-local ID in the HPLMN-B.

The scenario of Party_A is roaming, but Party_B is not roaming is possible. Likewise, the scenario of Party_B is roaming, but Party_A is not roaming is also possible. One may visualize the architectures for such scenarios easily using figures 7.2.5-1, 7.2.5-2, 7.2.5-3.

7.2.5.1.3
SMS over IP with SIP URI as the destination
Figure 7.2.5-4 provides the generic architecture showing the major NFs involved in the transfer of SMS messages from the originating end to the terminating end when the SIP IRI is used to address the destination. Here on both sides of the SMS message transfer, SMS over IP is presumed. The UEs are not roaming.

Unlike the normal SMS over IP (where the destination is addressed via MSISDN), when the SIP URI is the destination, both originating end and terminating end will have the SMS over IP. With the SMS over IP (MSISDN as the destination), mixed permutations (e.g. originating side with SMS over IP, terminating side with SMS over NAS) are possible. 
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Figure 7.2.5-4: Generic architecture for SMS over IP (not roaming) with SIP URI as the destination

As shown in figure 7.2.5-4, the SM-SC is not involved in the message transfer path because the destination is addressed using a SIP URI.

For the LI, in the default deployment option (see TS 33.127 [3] and TS 33.128 [4]), the S-CSCF in the originating network (PLMN-A) provides the IRI-POI functions when Party_A is a target in the PLMN-A or when Party_B is a target non-local ID in the PLMN-A. Likewise, the S-CSCF in the terminating network (PLMN-B) provides the IRI-POI functions when Party_B is a target in the PLMN-B or when Party_A is a target non-local ID in the PLMN-B.

In the alternate deployment option (see TS 33.127 [3] and TS 33.128 [4]), the P-CSCF in the originating network (PLMN-A) provides the IRI-POI functions when Party_A is a target in the PLMN-A or when Party_B is a target non-local ID in the PLMN-A. Likewise, the P-CSCF in the terminating network (PLMN-B) provides the IRI-POI functions when Party_B is a target in the PLMN-B or when Party_A is a target non-local ID in the PLMN-B.

As can be observed in figures 7.2.5-1 and 7.2.5-4, the NFs involved in the message transfer from the originating UE to the IP-SM-GW and from the terminating IP-SM-GW to the termination UE are the same for the two cases. Therefore, no separate diagrams are used to illustrate the roaming scenarios of SMS over IP with SIP URI as the destination. The illustrations shown in figures 7.2.5-2, and 7.2.5-3 may be used to understand the topology views when the UEs are roaming (Home-Routed or LBO).

7.2.5.1.4
Instant messaging mapped to SMS
Figure 7.2.5-5 provides the generic architecture showing the major NFs involved in the transfer of SMS messages from the originating end to the terminating end. In this case, the originating end initiates an instant message which the IP_SM-GW (originating end) would route to the SM-SC (basically, the mapping the instant messaging to SMS).
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Figure 7.2.5-5: Generic architecture for instant messaging mapped to SMS

In the default deployment option (see TS 33.127 [3] and TS 33.128 [4]), the S-CSCF in the originating network (PLMN-A) provides the IRI-POI functions when Party_A is a target in the PLMN-A or when Party_B is a target non-local ID in the PLMN-A. Likewise, the S-CSCF in the terminating network (PLMN-B) provides the IRI-POI functions when Party_B is a target in the PLMN-B or when Party_A is a target non-local ID in the PLMN-B.

In the alternate deployment option (see TS 33.127 [3] and TS 33.128 [4]), the P-CSCF in the originating network (PLMN-A) provides the IRI-POI functions when Party_A is a target in the PLMN-A or when Party_B is a target non-local ID in the PLMN-A. Likewise, the P-CSCF in the terminating network (PLMN-B) provides the IRI-POI functions when Party_B is a target in the PLMN-B or when Party_A is a target non-local ID in the PLMN-B.

As can be observed from the figures from 7.2.5-1 and 7.2.5-5, the NFs involved in the message transfer from the originating UE to the IP-SM-GW and from the IP-SM-GW to the terminating UE are the same for the two cases. Therefore, no separate diagrams are used to illustrate the roaming scenarios of SMS over IP with SIP URI as the destination. The illustrations shown in figures 7.2.5-2, and 7.2.5-3 may be used to understand the topology views when the UEs are roaming (Home-Routed or LBO).
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As illustrated in the clauses 7.2.5.1.3.2 to 7.2.5.1.3.2.4 the SMS message transfer does not involve the SM-SC when the destination is addressed using a SIP URI. When the SMS-SC is not involved, the SMS is not stored for a later delivery. Accordingly, SMS-COMMAND procedures do not apply to this case. 
The TS 24.341 [9] allows the IP-SM-GW at the originating end to transfer the SMS over SM-SC in the event direct delivery to the destination fails. In that case, the SMS-COMMAND procedures do apply. The procedures in that case are same as illustrated in clause 7.2.5.2.2.5 
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