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Introduction
Extensibility allows applications to function during changes in the surrounding architectures.  Backward compatibility deals with the requirements that must be in place prior to extending data for services.  This contribution discusses service deployment models and its impact on extensibility of service data.
Extensibility – description and diagram 

7.2
Extensibility of IMS Application Server Service Data Descriptions

7.2.1
Introduction

There are two ways of expanding AS service descriptions based on association of service indications and the transparent data blobs. They are as follows:
Service indication per MMTel group/suite of services, and Service indications per service within MMTel group/suite of services.  Additionally, base services get extended over time.  Extending a service and expanding the number of services can be approached differently.  The following sections discuss initial expansion (definition) of services and within each the extension of the service is discussed. 
7.2.2
Service indication per MMTel group/suite of services
Even established telephony services must change over time.  For example, law enforcement act, emergency services, and priority service have changed even the basic telephony services.  This extensibility section deals with the definition of the data into blobs, and the options for extending services.  

For simpler storage and retrieval, service features may be combined into a group or groups.  Larger groups should be expected as a result of initial maturity of many service definitions.  Since the data is communicated to the HSS via transparent data, these should be grouped into Transparent Data blobs, and identified by Service Indication name.  The blob defined by a distinct service indication is herein referred to as a database.

The service data descriptions contained in one database may be a complete service suite definition, or can be viewed as a portion of a service definition.  The remaining portion of a service definition may be comprised of elements specific to a particular architecture (e.g. WLAN, CDMA etc.), or a subsequent addition to standardised service definitions, or proprietary extensions. The principle of extensibility should be applicable to all afore-mentioned cases. 
An example figure 7.2 below considers the database contents for a distinct service. Each of the darker services blocks (databases) represent an HSS transparent data blob with a distinct service indication.  Multiple databases may be applied to represent a service suite on an application server.  

On the left, the representation depicts the grouping of mature TAS services.  It represents that additional services be located in an extension database, ‘services2’.  Note that Services2 does not repeat data from the Services1 and cannot serve a subscriber on its own, but instead extends the TAS services in a group.
On the right, notice that many of the services defined within the Services2 structure were also extended from  the Services1 structure.  With this association, if any Services1 data remains required, there will be dead data also conveyed.  Instead, we should create data so that established features are collected in one database and outlier features, new features and low penetration features are separated.  In this way, when/if data is made obsolete, it is more likely isolated in structures that aren't required by all users. In summary, data associated with a base functionality should be extended, rather than duplicately redefined.  

Additionally, extensions to the basis of Services1 (e.g. Services4) if generated in a distinct database, should also be extended by reference.  This could be within a structure like Services2 or within a new extension similar to Services5. 

All ASs capable of operating in a network will semantically understand the agreed upon ‘3GPP Services’ data.  Other ASs may recognize the extensions if appropriate.   
7.2.3
Extensibility within defined datasets.

Databases may be expanded to keep similar features intact.  This is possible without predefining spare fields.  Rules for the extensions are dependent upon the agreed upon schemas.  Backward compatibility rules must also be built into the schemas.

[image: image1][image: image4.png]Services 1

s

Sn

82

Call Transfer
CT

Calling ID

Call Waiting





[image: image5.png]Call Transfer — Call Transfer
cT CT (new)
Calling ID service not
Calling ID extended
Call Waiting —]- | Call Waiting
(new)
Proprietary | n—- | Proprietary
Extensions Extensions
(new)





Figure 7.2, Analysis of Extension databases: Inference and explicit

7.2.4
Service indications per service within MMTel group/suite of services 

Another alternative (as shown in figure 7.x) is based upon assigning a service indication for each service within the MMTel group/suite of services. In the figure 7.x S1, S2…Sn are service indications pointing to a specific service.
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Figure 7.x: Assigning Service Indications to each service within MMTel suite of services

The number of service indications defined shall be determined by the number of logical service groupings. Services can be determined as unique and have their own Service-Indication; however it is still possible for common service data between two services. For example Call Forwarding All may have a different Service-Indication than Call Forwarding Not Reachable though the service data is similar. A further optimization can be achieved by using the same Service-Indication for similar style of services names/tags for example, Call forwarding Busy and Call Forwarding No Answer. 
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 Figure 7.y: Extensions to services within MMTel suite of services

The figure 7.y shows extensions to existing one of the services like Call transfer (CT). This extension may happen by reference wherever there is an existing instance of the service data i.e enhancement of an existing service. It is understood that AS will be aware of the service indications relevant to the services it supports. If the AS wants to read status of all services within the MMTel suite/group, it can do so over the Sh interface using Notif-Eff feature (See TS 29.329[x]).

As shown in figure, the Call Transfer CT(new) service data shall contain both the old and the new data. While this may mean that minor obsolete aspects of service data get carried over, the benefits of not forcing multiple queries to the HSS to get all the data and allowing for data to be changed, not just added are crucial systemic advantages.
The alternative described above allows greater flexibility for the operator who may want to use different service subsets of MMTel suite/group of services. In a distributed services environment, it is efficient for an AS to deal with its specific service data rather than parsing though contents of the entire MMTel blob. For example, if an AS responsible for Call forwarding services wants to change the call forward to number on behalf of an user, it shall not be forced to update the entire MMTel blob. Additionally an operator who may want to extend one or two services should not be forced to define a whole new blob just to enable a new definition for the specific services.

Editor’s Note: How an AS determines which Service Indication to use for a service on behalf of a subscriber is FFS
7.2.5
Syntactic and Semantic recognition.

When detected in any application server, databases that are syntactically parsed, but not completely semantically understood by that application should follow strict extensibility rules.  These must preserve unrecognized data for application servers that may later receive this data and understand it.  This allows newer applications to extend data versions when new data is required, and requires the previous version of application server to permit the additions.    Syntactically all ASs must be capable of identifying unrecognized data.  Further, upon updating data in the HSS, an AS must also convey the unrecognized data integrated with any recognized data changes.  
7.2.X Recommendations

A hybrid approach of combining Service indications to form subset of services may be possible. This optimization may be based on frequency of use, similarity of service data etc. For example the Call forwarding Busy and Call forwarding NoAnswer and Call Forwarding All services might be combined, since the frequency of updates is often common.  Further transparent data containing Return Last Call information might have it’s own Service Indication, since it may be rewritten at a different frequency.
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