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1. Introduction
With the increase of user data entities and the resulting data types, user data convergence is required to ensure the consistency of storage and data models. User data convergence will simplify overall network topology and interfaces, overcome the data capacity bottleneck of a single entry point, avoid data duplication and inconsistency and reduce CAPEX and OPEX. Also it will simplify the creation of new services and facilitate service development and deployment though a common set of user data.  Finally it will promote service and network convergence to support the increasing number of new services including Internet services and UE applications. In this regard, a new facility User Data Center (UDC) should be considered for user data convergence.
As follows are some brief on User Data Convergence and User Data Center.

User Data Convergence
The oposite of User Data Convergence is “User Data Silo”, which is the major paradigm of user data deployment for the time being, as illustrated by Fig.1.
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Figure 1 User Data Silo

With the user data silos, user data are independently accessed, stored and managed independently. That brings many challenges to network deployment and evolution. Different user data access interfaces impose complexity on network topology as well as on application development, especially for booming Internet services and incoming IP-based UE applications; access performance and storage capacity are confronted with bottleneck at a single physical point; separated user data increases management workload. Moreover, new networks and services such as IMS are expected, so that the introduction of their user data only makes things worse, not to mention network and service convergence even if those user data have a lot in common and are correlated to each other. Separation also undermines the value of user data mining.
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Figure 2 User Data Convergence

As illustrated by Fig. 2, User Data Convergence, as opposed to User Data Silo, is simply to move the user data from where it belonged, to a facility here called User Data Center (UDC) where it can be accessed, stored and managed in a common way. Despite of the diversity of user data structures for different services, user data can be decomposed and reformed by a common data model framework (e.g. tree-like data model, rational data model) provided by UDC. In that case, user data categorised by services can be regrouped and identified by user ID, leaving no data redundancy. Also, convergence in data model will unify the user data access interface and its protocol, which will promote new service application development. Thereby, the capability of user data convergence can be open to creation of data-less applications. 
CPS could be an important reference when it comes to common data model framework.

Finally, User Data Convergence might also consider some non-user data if necessary.

2. Use Cases
UDC might work in the following scenarios among others,

IMS-Based Network and Service Convergence
If IMS is use for FMC purpose, data convergence is accomplished on HLR data, HSS data, fixed data, group data, and so on regardless of their respective access networks.

Open Access to Converged User Data
With user data converged in access, storage and data model framework, applications including those in the Internet can utilize the user data as a whole via a unified open interface.

Subscription and Notification
Application logic doesn’t only initiate access to the user data but also likes to be informed when the data status is updated or some events occur. For example, location-based services can subscribe on the status of specific users, and get notified when the users’ locations change.

Unified Provisioning

With user data converged in access, storage and data model framework, provisioning can be delivered within a single UDC for all the services involved. 

UE-based Services


Novel applications created based on the capability of UDC can provide IP-based access to UE. In that case, UE can store users’ personal information in UDC, so that UE has a more secure and bigger storage for personal information.

Data Mining
The more user data is mined, the more information of value can be attained. With data convergence, commercial analysis of users’ behaviors and preferences can be more efficient and more productive than when the user data is isolated. 
3. Future Work
The standardization of UDC should be carried on in three steps.
In stage 1, the following issues will be addressed, 
1) Categorise the user data of services which would be converged in UDC.

2) Identify the requirements on the common data model framework with focus on extensibility.
3) Identify the requirements on the UDC for the support of new services including their provisioning.

In stage 2, the following issues will be addressed, 

1) Common data model framework and its architectural aspects.

2) Interactions between UDC and applications and its architectural aspects.
In stage 3, the open interface protocol will be specified.
4. Proposal
According the discussion above, we propose to approve the WID on User Data Convergence.































































