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Abstract of the contribution: This pCR provides the general clause input to the TR 33.929 for Messaging service ,
BACKGROUND
The TR 33.929 provides the implementation guidance for LI basically illustrating the stage 2 and stage 3 requirements specified in TS 33.127 and TS 33.128. 

The TR so far has focussed on the IMS-based voice services illustrating the default options described in TS 33.127 and TS 33.128. The TR also has illustrations for LI in the VPLMN with Home Routed Roaming. The TR also has illustrations on ID Association Caching. 
The next set of illustrations will be on the Messaging service which this pCR assumes to include SMS, MMS and RCS. The TS 33.127/TS 33.128 are still in a phase of defining the LI requirements for RCS. 

This particular pCR provides the general clause focussing the SMS message transfer topology permutations. 
The scope of  SMS over NAS illustrations are limited to the LI at the SMSF (i.e. SMS over 5GS NAS) and covers non-local ID target as well. The illustrations are shown on a side-basis (originating, terminating) since the method used to deliver the SMS at the two sides are mutually independent. In other words, on both originating and terminating end, it could be SMS over NAS, the originating end could be SMS over NAS and the terminating end could be SMS over IP and Vice Versa. 

In fact,  the other side could also be SMS over 4G NAS (either 5Gs or 5Gd)  and those illustrations are presumed to be outside the scope TR 33.929.  Since SMS over 4G NAS is not going to be illustrated, SMS over 5GS NAS is referenced within the pCR and the proposed text as SMS over NAS.
The following pCRs are submitted to this meeting as a part of LI for Messaging service: 

· Part I: Illustrations of LI for Messaging service – general. 

· Part II: SMS over NAS (UE not SMS over IP capable) – general. 

· Part III: SMS over NAS (UE SMS over IP capable) – general. 

· Part IV: SMS over IP  – general. 

· Part V: SMS message transfer in the originating network without a status report. 

· Part VI: SMS message transfer in the originating network with a status report.
· Part VII: SMS message transfer in the terminating network.  
· Part VIII: Interception of SMS-COMMAND. 

This pCR is Part I: Illustrations of LI for Messaging service – general.
The following illustrations will be done in a future set of pCRs: 

· Flow diagrams for SMS over NAS (UE SMS over IP capable)

· Flow diagrams for SMS over IP.

The pCR are split only with the hope that it would ease the on-line presentation + discussion. 

 PROPOSAL

Incorporate the following changes to TR 33.929:
4.X
Illustrations of LI for messaging service
4.X.1
General
This clause provides a few architecture and flow-diagrams to illustrate the LI for Messaging service.  Such Messaging service includes Short Messaging Service (SMS), Multi-media Messaging Service (MMS) and Rich Communication Suite (RCS).  Even though the Real Time Text (RTT) is a text-based communication, the scope of LI for RTT is presumed to be part of LI for voice services.   
MMS and RCS are session-based communications whereas SMS is a session independent communication which basically means from an LI perspective the interception and delivery of each SMS message transfer are handled independently without any attempt to correlate (at the LI-level) with the prior reporting. 

Redirection of incoming messages can happen with MMS and RCS, but not with SMS. 

The UE involved in the messaging service may be roaming, or non-roaming. In the case of roaming, the LI for MMS is supported only in the HPLMN, the LI for SMS over NAS is supported only in the serving PLMN and the LI for SMS over IP is supported in the VPLMN and HPLMN. For the SMS over IP case, either the home-routed roaming or the LBO based roaming is possible.  

4.X.2
Short messaging service (SMS)
4.X.2.1
General
This clause illustrates the LI for SMS over NAS and SMS over IP, depending on the UE capability. A UE capable of receiving SMS over IP may still receive the SMS over NAS depending on its connectivity at the time message transfer is attempted. 

In the illustrations, SMS over NAS refers to the SMS over 5GS NAS (where SMSF that serves the UE is involved). The other possible network topology considerations (e.g. SMS over 4G NAS) are outside the scope of these illustrations even though the principles of LI are the same as in SMS over 5GS NAS.   

For SMS over IP, in the HPLMN (or non-roaming case), the IRI-POI in S-CSCF provides the LI functions as a default method and IRI-POI in IBCF provides the LI functions as an alternate method (TS 33.127 [5]). In the VPLMN with LBO, the IRI-POI in the P-CSCF provides the LI functions and with home-routed, the LMISF-IRI provides the LI functions. 

4.X.2.2
Network topologies

4.X.2.2.1
UEs are not roaming
The figure 4.X.2-1 illustrates all the possible permutations of SMS message transfer scenarios when all of the UEs are not roaming. In the illustration, UE-A1, UE-A2 and UE-A3 are served by PLMN-A and UE-B1, UE-B2, and UE-B3 are served by PLMN-B.  
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Figure 4.X.2-1: SMS message transfer when the UEs are non-roaming

The UE-A1 sends an SMS message over NAS. In this case the SMSF (PLMN-A) that serves the UE-A1 provides the LI functions when UE-A1 is a target in PLMN-A. The SMSF (PLMN-A) that serves the UE-A1 also provides the LI functions when the destination party of the SMS message is a target non-local ID and in this case, UE-A1 may not be a target in PLMN-A. 
The UE-A2 sends the SMS message over IP. In this case, the IMS signalling function within the IMS domain (PLMN-A) provides the LI functions when UE-A2 is a target in PLMN-A. The IMS signalling function within the IMS domain (PLMN-A) also provides the LI functions when the destination party of the SMS message is a target non-local ID and in this case, UE-A2 may not be a target in PLMN-A. 

The UE-B1 receives an SMS message over NAS. In this case the SMSF (PLMN-B) that serves the UE-B1 provides the LI functions when UE-B1 is a target in PLMN-B. The SMSF (PLMN-B) that serves the UE-B1 also provides the LI functions when the originating party of the SMS message is a target non-local ID and in this case, UE-B1 may not be a target in PLMN-B.  
The UE-B2 an SMS over IP capable UE receives the SMS message over NAS. In this case the SMSF (PLMN-B) that serves the UE-B2 provides the LI functions when UE-B2 is a target in PLMN-B. The SMSF (PLMN-B) that serves the UE-B2 also provides the LI functions when the originating party of the SMS message is a target non-local ID and in this case, UE-B2 may not be a target in PLMN-B. 

The UE-B3 receives the SMS message over IP. In this case, the IMS signalling function within the IMS domain (PLMN-B) provides the LI functions when UE-B3 is a target in PLMN-B. The IMS signalling function within the IMS domain (PLMN-B) also provides the LI functions when the origination party of the SMS message is a target non-local ID and in this case, UE-B3 may not be a target in PLMN-B. 

4.X.2.1.2
UEs are roaming
The figure 4.X.2-2 illustrates all the possible permutations of SMS message transfer scenarios when all of the UEs happen to be roaming.   In the illustration, UE-A1, UE-A2, UE-A3 belong to HPLMN-A and UE-B1, UE-B2, UE-B3, and UE-B4 belong to HPLMN-B.  The UE-A1 is roaming in VPLMN-A1, UE-A2 is roaming in VPLMN-A2 (home-routed), UE-A3 is roaming in VPLMN-A3 (LBO), UE-B1 is roaming in VPLMN-B1, UE-B2 is roaming in VPLMN-B2. UE-B3 is roaming in VPLMN-B3 (home-routed), and UE-B4 is roaming in VPLMN-B4 (LBO). 
The other possible network topology considerations (e.g. SMS over 4G NAS) are not in figure 4.X.2-2.   
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Figure 4.X.2-2: SMS message transfer when the UEs are non-roaming

The UE-A1 sends an SMS message over NAS. In this case the SMSF (VPLMN-A1) that serves the UE-A1 provides the LI functions when UE-A1 is a target in VPLMN-A1. The SMSF (VPLMN-A1) that serves the UE-A1 also provides the LI functions when the destination party of the SMS message is a target non-local ID and in this case, UE-A1 may not be a target in VPLMN-A1. 

The UE-A2 sends the SMS message over IP. In this case, the LMISF-IRI (VPLMN-A2) provides the LI functions for SMS when UE-A2 is a target in VPLMN-A2. The IMS signalling function within the IMS domain (HPLMN-A) provides the LI functions for SMS when UE-A2 is a target in HPLMN-A. The LMISF-IRI (VPLMN-A2) and the IMS signalling function within the IMS domain (HPLMN-A) also provide the LI functions for SMS when the destination party of the SMS message is a target non-local ID and in this case, UE-A2 may not be a target in VPLMN-A2 or HPLMN-A. 

The UE-A3 sends the SMS message over IP. In this case, the IMS signalling function within the IMS domain  (VPLMN-A3) provides the LI functions for SMS when UE-A3 is a target in VPLMN-A3. The IMS signalling function within the IMS domain (HPLMN-A) provides the LI functions for SMS when UE-A3 is a target in HPLMN-A. The IMS signalling function  within the IMS domain (VPLMN-A3) and the IMS signalling function within the IMS domain (HPLMN-A) also provide the LI functions for SMS when the destination party of the SMS message is a target non-local ID and in this case, UE-A3 may not be a target in VPLMN-A3 or HPLMN-A. 

The UE-B1 receives an SMS message over NAS. In this case the SMSF (VPLMN-B1) that serves the UE-B1 provides the LI functions for SMS when UE-B1 is a target in VPLMN-B1. The SMSF (VPLMN-B1) that serves the UE-B1 also provides the LI functions when the originating party of the SMS message is a target non-local ID and in this case, UE-B1 may not be a target in VPLMN-B1. As shown in figure 4.X.2-2, the SMS messages are transferred from SMS-GMSC to SMSF present in the VPLMN-B1.
The UE-B2 an SMS over IP capable UE receives the SMS message over NAS. In this case the SMSF (VPLMN-B2) that serves the UE-B2 provides the LI functions when UE-B2 is a target in VPLMN-B2. The SMSF (VPLMN-B2) that serves the UE-B2 also provides the LI functions when the originating party of the SMS message is a target non-local ID and in this case, UE-B2 may not be a target in VPLMN-B2. 

The UE-B3 receives the SMS message over IP. In this case, the LMISF-IRI (VPLMN-B3) provides the LI functions for SMS when UE-B3 is a target in VPLMN-B3. The IMS signalling function within the IMS domain (HPLMN-B)  provides the LI functions for SMS when UE-B3 is a target in HPLMN-B. The LMISF-IRI (VPLMN-B3) and the IMS signalling function within the IMS domain (HPLMN-B) also provide the LI functions when the origination party of the SMS message is a target non-local ID and in this case, UE-B3 may not be a target in VPLMN-B3 or HPLMN-B. 

The UE-B4 receives the SMS message over IP. In this case, the IMS signalling function within the IMS domain  (VPLMN-B4) provides the LI functions for SMS when UE-B4 is a target in VPLMN-B4. The IMS signalling function within the IMS domain (HPLMN-B)  provides the LI functions for SMS when UE-B4 is a target in HPLMN-B. The IMS signalling function within the IMS domain (VPLMN-B4) and the IMS signalling function within the IMS domain (HPLMN-B) also provide the LI functions when the origination party of the SMS message is a target non-local ID and in this case, UE-B3 may not be a target in VPLMN-B4 or HPLMN-B. 
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