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Scope
This contribution describes the GUP synchronization model to be included in TS 22.240.

Discussion

This contribution raises some issues (see content of the contribution later on) that are not currently addressed by the current contribution and require further studies. We document them as further work to be done.

· Who decides what instance is the master instance?

· How do we create copies and who creates copies?

· How do we change the role of “master instance”?

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

3GPP Generic User Profile (GUP): The 3GPP Generic User Profile is the collection of user related  data which affects the way in which an individual user experiences services  and which may be accessed in a standardised manner as described in this specification. 


GUP Component (logical): A GUP component is logically an individual part of the Generic User Profile.
GUP Component instance (physical) : a GUP component instance is a

physical representation of a GUP component. To one GUP component (logical) correspond one or more component instances, i.e. physical copies .
Component instances may be located in the Home Network, in the Value Added Service Provider Environment and/or the User Equipment.

Master component instance (aka master instance): Among the component instances (physical) associated with a GUP component (logical), one of them is tagged with the role of "master instance". The master component instance is responsible for the correct value of the corresponding GUP component.

GUP Data Element: the indivisible unit of Generic User Profile information.

GUP Data Model: The data model describing the data structure, the way the data elements are defined and the relationship to each other. 

Data Description Framework: Defines how to create the data description.  Data description describes the data contained, for example, in the Generic User Profile.

Public User Identity: Identity which is used to communicate with other users.
User: for definition see 3GPP TR 21.905 [1]. In addition the present document assumes, that the user has a unique identity in the 3GPP system (IMSI or IMS Private ID) and is associated with one 3GPP subscriber. (Note, that a user may have many addresses though! E.g. the user can have several Public User IDs). The user is not necessarily identical to the 3GPP subscriber.
Further 3GPP system related definitions are given in 3GPP TR 21.905 [1].

4.2
Conceptual view of the GUP

For each user (characterised by an IMSI or IMS PID) one User Profile exists, which may consist of several ‘components’. These components may be distributed in the home network, the User’s Equipment and value added service provider’s environment, however it may be possible to store all the components within the home network. Within the home network, the components may be distributed in various network nodes. Figure 1 below provides a conceptual overview of GUP and is as such for informative purposes only. Only one master of the component may exist, but one or more copies of the master component may exist. Within the home network, functionality exists that is able to locate GUP components, thereby making applications unaware of the actual location of the components. The administration and management of the data associated with this functionality is under the control of the home network. Although GUP does not attempt to provide an actual classification of the data it may contain, one may consider categorisations such as general user information, terminal related information, service specific information, etc. as indicated in subclause 4.4.
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Figure 1: Conceptual view of GUP

4.4
Synchronisation model













GUP components instances may be distributed in the home network, the User’s Equipment and value added service provider’s environment. The distribution model is shown in Figure 1. 

Need for replication: In the distributed context of GUP, a GUP component (logical) cannot be mapped to a single component instance because of requirements such as performance, scalability, reliability, load balancing, etc.

GUP components need to be replicated.

Need for consistency: For a given GUP component, multiple component instances will represent the GUP component. However, these copies need to be consistent with each other in order to guarantee a proper behavior of GUP.

Need for synchronization: In order to guarantee consistency among component instances (aka copies), we define a synchronization model.

Master instance: To a given GUP component (logical) correspond one or more component instances (physical). Among these instances, one of them is tagged with the role of "master instance”.

The master instance will be used as the reference, in the case there is inconsistency among the component instances (aka copies) of a given GUP component.

Note:  During the lifetime of a component, the role of master instance may be played by different component instances (e.g. in the case of failure). But at any point in time, there is always one and only one "master instance".

The details of how the master instance and the synchronization are implemented are beyond the scope of this specification.

Component copies: GUP components may need to be copied to various locations (e.g. application server, UE, etc.) for various purposes. 

A synchronized copy of a GUP component is a component instance that is kept synchronized with the master instance.

Synchronization here means that changes made to the master instance will be propagated to the synchronized copy (e.g. update, deletion, etc.) and that changes made to the synchronized copy (e.g. update, deletion, etc.) will be propagated to the master. 

The management of synchronized copies (e.g. creation, deletion, etc.) is taken care of by GUP. The details of the synchronization mechanism are beyond the scope of this document.

A working copy of a GUP component is a component instance that corresponds to a copy (or snapshot) of the master instance at a given point in time. Future changes to the master instance (e.g. update, deletion, etc.) are NOT propagated to the working copy. The working copy remains unaffected by changes of the master instance of the GUP component.

Future changes to the working copy are NOT propagated to the master instance.

If a GUP component is no longer applicable for a given user, all relevant synchronized copies are deleted.

If a user changes the access rights for a GUP component and the changes conflict with related synchronized copies, all related synchronized copies are deleted. A proper notification is sent to the owner of the synchronized copy explaining the reason for cancellation.
6.5
Synchronization Requirements














The following requirements are applicable to the synchronization model:

1. It shall be possible to have one or more component instances representing a given GUP component.

2. Among these instances, one and only one shall be marked with the role of master instance.

3. It shall be possible to change the role of master instance for one instance to another.

4. GUP shall offer a mechanism to define synchronized copies, i.e. instances that are kept synchronized with the master instance.

5. GUP shall offer a mechanism to define working copies,  i.e. instances that do not require any synchronization.

6. GUP shall make sure that synchronized copies do not conflict with the access right of the corresponding GUP components.
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