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1.0 Rationale for Making the Processing of Terminal Response Handler Modifiers Optional

One of the original business drivers of the USAT Interpreter design was that it enabled network operators control and therefore standardize and regularize the human interface to the applications they provided to their subscribers.  This was desirable in order to minimize the number of calls that their subscribers made to customer care regarding problems and confusion in the use of applications on their mobile phone.

The Terminal Response Handler Modifier feature of the USAT Interpreter provides content providers the ability to script the human interface behavior of the USAT Interpreter and therefore moves control of the user experience away from the network operator back to the content providers. As each content provider can and undoubtedly will script the human interface differently, it can be expected that the use of the Terminal Response Handler Modifier mechanism will increase the number of calls to the network operators’ customer care services and therefore drive up the cost of using the USAT Interpreter.
As a result it is to be expected that suppliers of USAT Interpreter implementations will have incentive to make processing of Terminal Response Handler Modifiers an optional feature of their offering so that network operators can elect to not permit content providers to script the user experience of their applications.

Furthermore, many useful and profitable applications based on the USAT Interpreter paradigm make no use of the Terminal Response Handler at all.  As the Terminal Response Handler introduces both complexity and non-trivial code size to the USAT Interpreter, network operators will have an additional reason to not include it in their USAT Interpreter configurations.  Neither the complexity nor the EEPROM usage that come with the Terminal Response Handler Modifier mechanism are cost justified by the features it delivers.

The bottom line is that the incremental cost, added complexity and resource requirements of activating the processing of Terminal Response Handler Modifiers is not justified in many commercial situations. A USAT Interpreter that ignores Terminal Response Handler Modifiers and runs according to an operator-specified system Terminal Response Handler table will be an attractive offer in the UICC application marketplace. 

We propose that the USAT Interpreter standards reflect this reality and make the handling Terminal Response Handler Modifiers an optional feature of the USAT Interpreter.  Everyday business and cost control considerations dictate that is it going to be the case regardless of what the standard says.

2.0 Terminal Response Handler Modifier Processing Specification Problems

Besides being of little – and perhaps negative – value on business grounds, the current specification for the processing of Terminal Response Handler Modifiers contains a number of ambiguities and contradictions.  These must be resolved if the processing Terminal Response Handler Modifiers is to be successfully in situations where it is included in a USAT Interpreter configuration.

Annotated fragments from ETSI TS 31.113 are included below to document these ambiguities and contradictions but principal among them are the following two:

1) The “stack-based” model of identifying the Terminal Response Handler action list that should be employed in a particular situation is in contradiction to the “current configuration” model.  The “stack-based” model identifies an actual modifier that is found in the navigation unit, page or default table.  The “current configuration model” through the behavior of the add/append operation derives a synthetic or computed modifier that may be a combination of actual modifiers provided at the system, page and navigation unit levels. As a result the actions specified by the “stack-based” mode may be different than the actions specified by the “current configuration” model.

2) When merging Terminal Response Handler Modifiers according to the Terminal Response Handler Modifier attribute field, no definition is provided of when two general result ranges “match”.  For example, does the range [A,B] match the range [X,Y] when A < X < Y < B or when A = X < Y = B or perhaps when there is any overlap in the ranges at all?

When can the terminal response handler be activated?

1) In the WAIT State when the result of the DISPLAY TEXT is not OK or NO RESPONSE

2) When an interpreted navigation unit does not branch.

3) After any USAT command.

4) During the interpretation of the EXIT byte code.

5) Any user interaction; e.g. proactive session termination (This seems to include sessions that were not initiated by the interpreter. For example, does it include CALL SETUP? Any event download?)
WAIT STATE: “The terminal response handler is activated by the USAT Interpreter, when the general result range of the DISPLAY TEXT command is not '00 0F' ("ok") and not '12 12' ("no response from user"). The terminal response handler shall use the current terminal response handler configuration.”

NAVIGATION UNIT: “If a navigation unit contains no instructions to branch to an anchor within the current page or another page, the behaviour of the USAT Interpreter is defined by the terminal response handler mechanism.”

USAT COMMAND: “For any general result of an USAT command, the USAT Interpreter shall branch to the terminal response handler.”

“If no terminal response handler modifier is defined in the page context or in the navigation unit context, the default terminal response handler configuration shall be used.”

“After an USAT command a General Result is returned and the returned General Result is checked according to the current Terminal Response Handler Configuration.”

EXIT: “If the TerminateSession Attribute is not set, the USAT Interpreter shall behave as defined by the current terminal response handler configuration for the case of "Proactive SIM session terminated by the user".

“TerminateSession

0:
exit determined by current terminal response handler configuration

1:
terminate session immediately”

USER INTERACTION: “The behaviour of the USAT Interpreter in response on user interaction (e.g. backward move, proactive session terminated, help information requested) is defined by the current terminal response handler configuration. The terminal response handler configuration can be modified by a terminal response handler modifier within the page or navigation unit context.”

Which terminal response action is to be used?

TERMINAL RESPONSE HANDLER TLV: “This TLV can be used at the page level and at the navigation unit level. If this TLV is present at the page level and also at the navigation unit level, the last one will modify the first one.” (Note that this does not limit the override to just overlapping general result ranges.)

“The current terminal response handler configuration can be modified temporarily by this TLV (e.g. to hide default entries by using action IDs, to add new ones or to modify existing entries).”

“The terminal response handler will match the general result with the currently defined general result ranges and process the corresponding action.” 

“If several actions are assigned to a general result range, a SELECT ITEM command shall be built from the action list using the action description by the USAT Interpreter to allow the user to choose between actions.”

“The default terminal response handler configuration can be modified temporarily by the terminal response handler modifier (e.g. to hide default entries by using action IDs, to add new ones or to modify existing entries).”

“General result ranges on the USAT Interpreter side shall be checked on a stack based model (by order of occurrence in the byte code: order of TLVs within the navigation unit, order of TLVs within the page), meaning the last defined modification shall be checked first. The action(s) defined for the first matching general result range found (which contains the received general result of the USAT command), shall be executed.” (As noted above, this behavior contradicts the add/append behavior of “current terminal response handler configuration” model of processing multiple active Terminal Response Handler modifiers.)

“In the case of several actions (action list) assigned to the same general result range, a SELECT ITEM command shall be constructed by the USAT Interpreter using the corresponding action descriptions as items.”

TERMINAL RESPONSE HANDLER MODIFIER: “This TLV can be used at the page level and at the navigation unit level. If this TLV is present at the page level and also at the navigation unit level, the last one will modify the first one.” (The modification is according to the attribute rules.  See below.)

“If only one action is defined for the general result range, the action is executed by the USAT Interpreter without building the SELECT ITEM command.”

“All terminal response handler modifications are valid only within the context they have been introduced. There are 3 different contexts:

-
“System context: In this context the default terminal response handler configuration is valid (see clause 4.3). The default terminal response handler configuration can only be changed by administrative means.

-
“Page context: A terminal response handler modifier within the page context can modify the response handler configuration for the whole page. After leaving the page the modifications done by the terminal response handler modifier of this page are discarded and the terminal response handler configuration of the system context as defined in clause 4.1.2 is restored. (There is no clause 4.1.2)

-
“Navigation unit context: A terminal response handler modifier within the navigation unit context can modify the response handler configuration for the navigation unit containing the modifier. After leaving a navigation unit the modifications done by the terminal response handler modifier of this navigation unit are discarded and the terminal response handler configuration of the page context is restored.”

“Check General Result and handle according to the matching entry of the current TRH Configuration”

“Navigation Unit TLV Attribute:

DoNotInheritTerminalResponseHandlerConfiguration

0:
Inherit terminal response handler configuration from page

1:
Do not inherit terminal response handler configuration from page”

“The behaviour of the USAT Interpreter in response on user interaction (e.g. backward move, proactive session terminated, help information requested) is defined by the current terminal response handler configuration. The terminal response handler configuration can be modified by a terminal response handler modifier within the page or navigation unit context.”

“If no terminal response handler modifier is defined in the page context or in the navigation unit context, the default terminal response handler configuration shall be used.” (“Current terminal response handler configuration” seems to be different than “default terminal response handler configuration”.  The terminology surrounding terminal response handling needs cleaning and rationalizing.)
What are the rules governing how terminal response handler modifiers modify other terminal response modifiers?

Modification type

00: Replace


Replace all actions for the given general result range by the given action(s); all previously defined actions for this general result range will be erased (default value for attribute).

01: Add / Append

· If the general result range matches an already existing general result range, the given action(s) are appended to the existing ones. If action(s) with same action ID(s) exist already, the action(s) are replaced.

· If the general result range does not match an already existing general result range, the given general result range is added together with the given action(s) to the already existing general result ranges.  

10: Restore


Restore default general result range. The given default general result range is restored to all the predefined action(s) as specified in clause 4.3. Already existing not predefined action(s) for the given general result range remain unchanged. 

11: Remove

· If the general result range matches an already existing general result range, the given action(s) are removed from the existing set of action(s).

· If the given action(s) to be removed do not exist in the existing set of actions(s), the requested modification shall be ignored for the respective action(s)

· If the given general result range does not exist, the modification shall be ignored.

1) There is no definition given of when two general result ranges match.

2) No guidance is provided for how user notification text is merged.

3) Add/Append and Restore behavior seems to contradict the stack-based search behavior.

4) Restore also seems to merge actions from the default configuration table with actions from the Page and Navigation Unit TRH Modifiers.
What do we do after we have a terminal response action?

If the action has text, display it:

“Text for user notification present in TRH Modifier TLV? 

YES: DISPLAY TEXT (Text for user notification)”

Note that the conceptual model here is that exactly one TRH Modifier will be selected as a result of processing a general result against the general result ranges. But this TRH Modifier could be the result of merging (Add/Append) multiple TRH Modifiers.

More than one action registered for the general result range? 

SELECT ITEM (action list) 

Execute "action to be performed"

Text for User Notification: “This text is displayed by a DISPLAY TEXT command whenever a general result in response to a proactive command is received, that matches the general result range. After this DISPLAY TEXT command has been issued by the USAT Interpreter the actions defined for the general result range are to be performed regardless of the general result of the DISPLAY TEXT command itself.”

If multiple Terminal Response Handler Modifiers have been merged (Add/Append) to form the actions list and each of these came with a user notification text it is not specified which user notification text should be used, or how the texts should be merged.

