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Introduction & Background
Internal studies conducted within Nortel suggest that significant standardization effort will be required to devise a solution for synchronizing service settings between CS and IMS. Section 6.12 in TR 23.892 presents a very high-level overview of the solutions available, but much more work is required to come up with a solution that discuss the messaging, processing and service validations impacts. 
For example, take the case of data validation; section 6.12.3 briefly discusses data validation, but this is marked FFS. The HLR currently contains the data validations framework for supplementary services. The model in GSM is that the HLR implements the service data interactions. The VLR does not perform inter-service validations. 

Some companies favour data validations on an AS, whereas the others would like to have the data validations centralized on the HSS. Either way, this seems to be a task of significant undertaking. One added complication is that operators may not want to replace their existing physical HLR with an HSS that does IMS and GSM as it is likely (from a deployment point of view) that most operators will deploy the IMS aspects of the HSS and integrate the physical box into their existing network.

To illustrate the underlying complexities, we provide here an analysis for Option 1 in the TR with respect to data validation (note: this analysis also applies to Option 2 in the TR). Please note that the assumption here is that the HSS is chosen to do the validations. This analysis is also done from a “reality” point of view (i.e. it assumes an existing CS HLR in an operator’s network).
Data Updates from IMS to CS
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1. Whenever an update to an MMTel service occurred via Ut or via a provisioning interface or web-portal, the service settings would first need to be sent to the HSS for validations. 
2. The TAS acts like a conduit. As a result of the validations, the Sh-Update Ack would be sent to the TAS. 

3. The HSS could potentially change the data or modify data related to other services. Therefore it would need to send a Sh-Notify with the data changes to the TAS.
4. The HSS sends the CS data to the HLR via MAP ATMod. The data would have to be marked in some way to avoid the HLR doing validations on the data.
5. The HSS stores any IMS related data for the service in its database.

Data Updates from CS to IMS
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1. Whenever an update to an MMTel service occurred via the CS network (e.g. CISS message from the UE) the HLR would have to skip validations/storage and send the data via an MAP NSDM message to the HSS. 
2. The HSS would be required to merge the data received in the NSDM with the current IMS Dataset, validate the merged set before writing it.
3. The HSS then sends a Sh-Notify to update the service-data at the TAS.
4. As the validations in the HSS could have potentially modified other service settings, send the data to the HLR in a MAP ATMod.
Data Reads from CS to IMS
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1. Whenever the TAS wishes to read the MMTel service set, it has to fetch the CS Service Set from the HLR.
2. The HSS has to then merge the CS data with the IMS data in the HSS before sending it back to the TAS. 

3. Whenever an new AS subscribes to be notified for a data change, the current data can be included in the SNA. The same process as above is required to get the data.

As can be seen, a READ operation using this architecture is quite intensive. Some savings may be made by going with Option 2, but these savings would be minimal in the grand scale of the overall problem.
2
Conclusion and Recommendation
We would like to ask SA2 if the effort needed for standardization of a solution for service data synchronization with such a complexity can be justified especially since the need for service data synchronization has been identified only for limited use cases, that being “Non ICS UE roams in a CS network not upgraded with ICS capability” and “ICS user puts SIM card into a Non-ICS UE”. Keeping in mind that other alternatives for this scenario may be available that do not require service data synchronization, would it be more feasible to offer an absolute minimum service set with non synchronized service data? 

If the decision is to press ahead with service data synchronization, we would also like to ask SA2 if they have the necessary expertise to look into such problems, or whether it should be handled by other groups in 3GPP or outside of 3GPP (e.g. OMA, MSF). Furthermore, considering the complexity of the solution and its potential impact to the standardization of ICS, Nortel recommends that this study be done in Phase 2 of ICS in 3GPP Release 9 if it’s deemed necessary.
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