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Abstract of the contribution: This paper provides an analysis of the interactions between ICS and MMSC and how they relate to each other. It recommends a way forward for specification of ICS and MMSC. 

Background

An application server known as ICCF or ICS AS has been identified as a core component for ICS. Another application server known as MMSC Application Server has been identified as a core component for MMSC. 

ICS has been identified as the default service model for MMSC; hence both ICS AS and MMSC AS are required in a network which deploys MMSC. The ICS AS and the MMSC AS could be specified as stand alone application servers with appropriate interworking and interfaces or a singular application. 

A high level analysis of key considerations is provided below to help identify the best way forward for specification of ICS and MMSC. 

Analysis

1. Session anchoring for service continuity
An MMSC UE which supports CS radio is expected to be an ICS UE as Service Continuity procedures being specified for ICS UE are required for MMSC. 

All sessions for an ICS UE capable of MMSC are anchored in the ICS AS to enable Service Continuity as well as in the MMSC AS to enable MMSC. 
Signalling inefficiencies could result due to invocation of B2BUA in the ICS AS and the MMSC AS if the two are implemented in two different application servers. Furthermore, mechanisms need to be devised to transfer any information (e.g. MST information) between the ICS AS and MMSC AS.

2. Considerations for T-ADS
T-ADS procedures being defined for ICS are expected to be reused for MMSC since all MMSC UEs which support CS radio are expected to be ICS UE. The ICS studies have concluded that the ICS AS executes the T-ADS for ICS UE; hence T-ADS for ICS UE capable of MMSC is also executed by the ICS AS.
Note: Requirements for T-ADS for MMSC UEs which do not support CS radio have not been identified, hence not considered in this analysis.

For non ICS UE, the ICS AS or some other AS may execute the T-ADS. For ICS users with an ICS UE and a non ICS UE, this application server is the ICS AS. For ICS users without an ICS UE, this application server could be some other AS, however, for networks which implement the ICS AS, ICS AS is recommended to avoid reconfiguration of iFCs when adding/removing ICS UE to the ICS user subscription. 

3. Considerations for Session Split Merger Function (SSMF)
The SSMF splits and merges the CS and PS components of a multimedia session. In the iFC chain, it’s expected to be the AS which is closest to the UE/access (first AS in originating iFC and last in terminating iFC) so that it can apply the access specific logic and/or routing required to perform the split/merger as necessary prior to (for originations) or after (for terminations) the invocation of other network functions such as the Session Transfer function expected to be performed by the eDTF.

The ICS AS has similar iFC configuration requirements, i.e. ICS AS is expected to be the AS which is closest to the UE/access (first AS in originating iFC and last in terminating iFC) as it represents the UE for SIP UA behaviour and is expected to be aware of all service state transitions related to UE session(s).
An SSMF which is not physically co-located with the ICS AS may cause iFC configuration issues.  

4. Identification of cs component of multimedia sessions
Mechanisms are required for identification of a CS component associated with multimedia session upon session establishment and session transfer so that the network is able to identify it as a component of a related MMSC session as opposed to an independent session established/transferred over CS access. This is an open issue as identified by several editor’s notes in TR 23.893, but since an MMSC UE which supports CS radio is expected to be an ICS UE, mechanisms being developed for ICS such as the use of I1-ps and/or I1-cs could be reused for communication and processing of the required MMSC information. 
Co-location of the ICS functions with the MMSC helps to avoid additional specification effort for interfaces and procedures required to enable such identification.

Conclusions

The following conclusions can be drawn from this analysis:

1. An MMSC AS and an ICS AS is required in a network which deploys MMSC.

2. An MMSC UE which supports CS radio is required to be an ICS UE for support of Service Continuity.

3. Implementation of MMSC AS and ICS in two different physical application servers results in signalling inefficiencies due to a B2BUA in the ICS AS and another B2BUA in the MMSC AS.
4. T-ADS for ICS UE is executed by the ICS AS, hence T-ADS for ICS UE capable of MMSC is also executed by the ICS AS.

5. Physical separation of SSMF and ICS AS could result in issues with iFC configuration as both of them contend for the same spot in the iFC chain.

Proposal/Recommendation:

Add the following text in TR 23.892 and TR 23.893.
*** begin new text ***
7.x
Conclusion on the relationship between ICS and MMSC
It is recommended that ICS and MMSC are specified as a singular IMS Application, Service Consistency and Continuity (SCC) Application, which is a collection of logical functions enabling IMS Service Consistency and Continuity. One or more SIP application servers may be used to implement the SCC Application; interfaces between the logical functions which are implemented in different SIP application servers need not be specified. 
*** end new text ***
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