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1.
Introduction
There are two architecture alternatives in TR 23.811, architecture #1 specified in 7.1 and architecture #2 specified in 7.2. It is unnecessary and wasting of resource to route MESSAGE to SMI-AS through BGCF. Architecture #1 could re-use the functionality of S-CSCF to trigger the Service Level Interworking, and could perfectly handle the SMI-AS selection. This paper proposes to take architecture #1 as the architecture for MESSIW.
2. 
Discussion
2.1
SMI-AS Selection
In the real world, there would be several SMI-ASs in one IMS domain serving for the users. One SMI-AS might serve only part of the users. The problem of how to select a SMI-AS for one user arises. The architectures for the SMI-AS selection would be like the following:
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Figure #1: SMI-AS Selection for architecture #1
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Figure #2: SMI-AS Selection for architecture #2
For architecture #1: the architecture #1 could re-use the AS selection functionality of S-CSCF to select one SMI-AS for one user without any impact to the existing IMS.

For architecture #2: there are many solutions to handle the SMI-AS Selection situation. They are shown as follows: 
Assumption: User 1 is an IMS registered user.

For the Registration case:

1) User 1 registers to S-CSCF;
2) S-CSCF select SMI-AS 1 serving for the user 1.
For the Originating case:

1) The S-CSCF receives message from user 1;

2) The terminating user is not IMS routable;

3) The S-CSCF sends message to the BGCF;

4) Because the Service Level Interworking should be authorized based on subscription data of user 1, and the subscription data of user 1 is in SMI-AS 1, the BGCF should send message to SMI-AS 1 to authorize the service provision.
To select SMI-AS1, BGCF would have to retrieve the service profile of user 1 from HSS to get the same SMI-AS’s address as what S-CSCF would use, in which case a new ‘Myy’ interface between BGCF and HSS would have to be added into the IMS architecture.
2.2
Co-existence with SMSIP
In the real world, the Service Level Interworking would co-exist with SMSIP service. The architectures for the Service Level Interworking co-existing with SMSIP would be like the following:
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Figure #3: architecture #1 co-existing with SMSIP
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Figure #4: architecture #2 co-existing with SMSIP
For architecture #1: the signalling for SMSIP and Service Level Interworking of the Originating case are exactly the same. S-CSCF in architecture #1 could trigger the message to SMI-AS co-existing with IP-SM-GW by one iFC.
For architecture #2: let’s see the following case:
Assumption: 
User 1 is an IMS registered user. 

Because the address of IP-SM-GW needs to be pre-configured in HSS, only one per-configured IP-SM-GW could serve the user 1, naming as IP-SM-GW 1.
The SMSIP case:

1) User 1 sends message to S-CSCF;
2) S-CSCF triggers the message to SMI-AS 1 which co-exists with IP-SM-GW 1 by the user 1’s iFC.
The Service Level Interworking case:

1) The S-CSCF receives message from user 1;

2) The S-CSCF decides not to trigger the message to SMI-AS 1 which co-exists with IP-SM-GW 1by the user 1’s iFC;

3) The terminating user is not IMS routable;

4) The S-CSCF sends message to the BGCF;

5) Because only IP-SM-GW 1 could serve the user 1, BGCF would have to select SMI-AS 1 which co-exists with IP-SM-GW 1, and finally route the message to SMI-AS 1 not only as same as what S-CSCF could do in the step 2 shown in the SMSIP case, but also as same as what S-CSCF avoids to do in the step 2 shown in the Service Level Interworking case.

To select SMI-AS1 which co-exists with IP-SM-GW 1, BGCF would have to retrieve the service profile of user 1 from HSS to get SMI-AS 1’s address, in which case a new ‘Myy’ interface between BGCF and HSS would have to be added into the IMS architecture.

Besides, the message from the same user 1 going to the same IP-SM-GW 1 would have to take two routes: one route is from S-CSCF directly to IP-SM-GW 1; the other route, which avoids the functionality of S-CSCF on purpose, would have to take more steps to get the same IP-SM-GW 1 through BGCF. It is not only time wasting, but also unnecessary. It will bring unnecessary confusing understanding about why the message from the same terminal to the same IMS entity would have to take two actions.
2.3
Physical Deployment

In the real world, it would be much likely to implement IM-Server, IP-SM-GW, and SMI-AS into one physical entity. If it happens, the signalling in architecture 1 and architecture 2 would be as follows:
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Figure #5: Originating signalling in architecture #1 implementing IM-Server, IP-SM-GW, and SMI-AS into one physical entity
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Figure #6: Originating signalling in architecture #2 implementing IM-Server, IP-SM-GW, and SMI-AS into one physical entity
For architecture #1: the services checking of step 3 in figure #5 and step 7 in figure #6 could check IM Service, SMSIP Service, and Service-level Interworking Service at one time. And in this way, the signalling between the S-CSCF and the SMI-AS could be reduced.

For architecture #2: the services checking of step 3 in figure #6 could only check IM Service, even though IP-SM-GW and SMI-AS are collocated in the same AS. After that, more steps shall be needed to route the MESSAGE to the same AS to execute the services interworking checking, and no services interworking checking would be executed for the MESSAGE in step 5b.

2.4
Compatibility Analyse
There are the sentences in 4.3.5 of TS 23.228:

“The S‑CSCF shall support the ability to translate the E.164 address contained in a Request-URI in the non-SIP URI Tel: URI format IETF RFC 3966 [15] to a SIP routable SIP URI using an ENUM DNS translation mechanism with the format as specified in IETF RFC 3761 [16]. If this translation succeeds, then the session shall be routed according to the returned SIP URI. If this translation fails, then the session may be routed to a BGCF for further routing as described in clause 5.19 or appropriate notification shall be sent to the originating session endpoint, depending on network operator configuration.”
Forwarding call related messages to BGCF is just an optional action for S-CSCF, not mandatory. S-CSCF could return notification also. 
Let’s suppose:

1) The existing IMS network does not deployment BGCFs;

2) The S-CSCF in the existing IMS network chooses to send an error back instead of forwarding call related messages to BGCF, when ENUM DNS translation is failed;
3) The existing network decides to support Service Level Interworking.

Architecture #2 would bring a lot of extra work to be compatible with the existing network, and also with the existing TS 23.228.The existing network would have to first employment a BGCF to fulfil architecture #2. And the S-CSCF in the existing IMS network would have to enhance himself to forward not only call relates messages but also Service Level Interworking related messages to BGCF using architecture #2. Besides, BGCF would have to enhance himself to route messages not only to MGCF, but also to AS.
Architecture #1 could be perfectly compatible with TS 23.228 without any impacts to the existing network.
2.5
Enhancements Analyse
Architecture #2 would bring the following enhancement to IMS:

1) Enhance S-CSCF with Service Level Interworking related message forwarding to BGCF functionality;

2) Enhance BGCF with Service Level Interworking related message forwarding to AS base on the originating user’s subscription data;

3) Enhance BGCF with Service Provision functionality which is already fulfilled by S-CSCF;
4) Enhance BGCF with AS Selection functionality which is already fulfilled by S-CSCF;
5) New ‘My’ interface between BGCF and AS;
6) New ‘Myy’ interface between BGCF and HSS.
Routing messages to AS based on the originating user’s subscription data would confuse the existing BGCF’s functionality. BGCF could only forward call related messages to MGCF based on the destination’s information, which is specified in the existing IMS specifications.

It is the responsibility and classic way of S-CSCF to decide whether an Application Server is required to receive MESSAGE or not, and to provide services residing in an AS by iFC triggering. Before routing procedure, all service related interactions are done by S-CSCF. No service related actions would be done after routing procedure in the existing IMS. 
It is unnecessary, inefficient, and inconsistent with the existing IMS to enhance so many functionalities to S-CSCF, BGCF, and IMS interfaces. All the enhancements in architecture #2 could be totally avoided.
Architecture #1 would bring no enhancements to IMS.

Beside no impacts to IMS, the architecture 1 could also provide more flexible Service Level Interworking on the originating side by executing Domain Selection function based on ENUM query, user’s subscription, operator’s policy, and so on.

3. Conclusion
All the above problems are caused by the different point for SMI-AS selection in architecture #2, S-CSCF and BGCF. Based on the above analyses, this paper proposes to take architecture #1 as the architecture for MESSIW.

4. Proposal

Start of modified section

8
Conclusion
This Technical Report describes the architecture and high-level stage-2 procedure alternatives for IM and SMS Service Level Interworking. To fully exploit and re-use mechanisms that are already standardized, and to minimize the impact to the existing IMS, it is concluded to take Architecture Alternative 1 specified in 7.1 as the architecture for IM and SMS Service Level Interworking.
End of modified section
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