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· General result range 'FF FF' was overlapping a 'normal" general result range and used for 2 different exceptions (no more byte code and no matching general result range) and all future exceptions that the USAT Interpreter may have to deal with.

· There is an explicit built-in feature of the USAT Interpreter to allow branching to other navigation units, but no use of it outside of the TRH mechanism. By assigning a 'reserved name' to such mechanisms, they become accessible from other byte codes. A forward navigation is also introduced as we already have a backward one.

· After a TRH action has been performed it is not possible to exit, but this is necessary for error cases (action is a display text to notify user, then exit is a valid option…) 

· Removing all the actions assigned to a particular General result range is now possible, this avoid to suppress several actions using several byte codes
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4.3
Terminal response handler mechanism

For any general result of an USAT command, the USAT Interpreter shall branch to the terminal response handler. The terminal response handler will match the general result with the currently defined general result ranges and process the corresponding actions.

If several actions are assigned to the general result, 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.





Besides the actions assigned to general results received after USAT commands execution, the TRH modifier allows also to change the USAT Interpreter behavior when an exception occurs (e.g. no more byte code is available at the end of navigation unit). The general result range ‘FF xx’ (with xx between '00' and 'FE'') is reserved to change this behavior.
Range 'FF 00' : No matching general result range

Range 'FF 01' : no more byte code is available at the end of navigation unit

Ranges 'FF 02' to 'FF FE' : RFU
A default terminal response handler configuration is defined in the present document and can be modified by administrative means or at personalization stage.

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).

If the USAT Interpreter branches to another page due to the terminal response handler configuration, the standard inter page variable management shall apply.

Default terminal response handler configuration.

Table 4.1



Action ID
General result range




'FF xx'
'14 14'
'00 0F'
'13 13'
'12 12'
'11 11'
'10 10'
'20 2F'
'30 3F'




 USAT Interpreter exception
USSD/SS transaction terminated
Ok
help request
no response from user
backward move requested
quit
worth to re-try 
not worth to re-try

System actions
process next byte code
'00'


X








quit USAT Interpreter 
'01'
X
X


X

X
X
X 


go back one entry in history list
'02'





X





retry last proactive command within current USAT Interpreter navigation unit
'03'



X
X


X 

(note)



Go forward one entry in history list

‘04’





X





Go to the ‘home page’
'05'
X









NOTE: 
In the case of SET UP CALL, the system action "retry last proactive command within current USAT Interpreter navigation unit" should be deactivated by the service.

7.1.8.2
General result range 

A general result range defines subsequent values of the general result in the terminal response to an USAT command.

· A range consisting of only one value of the general result is coded by setting both bytes to the desired value.

· A range is coded by setting the first byte to the lowest value of the range and the second byte to the highest value of the range. 
· A range coded 'FF xx' with xx lower than 'FF' is used to change the USAT Interpreter behavior on exceptional cases (e.g. no more byrte code)
For example:

-
general result '10' shall be coded: '10 10';

-
general result '1X' shall be coded: '10 1F';

-
general result 'XX' shall be coded: '00 FF'; 

· general result between '11' and '13' shall be coded: '11 13'.
· No matching general result range shall be coded 'FF 00'

· No more byte code exception shall be coded 'FF 01'
General result ranges on the USAT Interpreter side shall be checked 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 general result ranges found, which contains the received general result of the USAT command, shall be handled.
7.1.8.4.1
Attributes


b8
b7
b6
b5
b4
b3
b2
b1










Execution handling (behavior after execution of a single USAT Interpreter byte code as "action to be performed")

00:
execute next byte code within current USAT Interpreter navigation unit

01:
execute current proactive command within current USAT Interpreter navigation unit again
10: exit USAT Interpreter 

11 : RFU























RFU





















Follow bit












The following figure gives 
an overview of the return behaviour of the terminal response handler.
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Figure 7.1

7.1.8.4.3
Action to be performed

The action to be performed is either predefined by the USAT Interpreter system (system action) or flow control information (navigation action) or a single USAT Interpreter byte code to be executed.

A system action is indicated within the action TLV by a predefined system action ID only:

-
process next byte code;

-
quit USAT Interpreter without user confirmation;

-
go back one entry in history list. If the history list is empty, this action shall be ignored;

-
go forward one entry in history list. If the end of history list is reached, this action shall be ignored;

-
retry last proactive command within current USAT Interpreter navigation unit (the command which generated the current general result).

-
go to the default home page

For system actions the attribute of the action TLV shall be ignored by the USAT Interpreter.

A navigation action is indicated by a service given action ID and one of the following USAT Interpreter data structures as "action to be performed":

-
page reference TLV;

-
anchor reference TLV.

For navigation actions the attribute of the action TLV shall be ignored by the USAT Interpreter.

A single USAT Interpreter byte code to be executed is indicated by a service given action ID and one of the following USAT Interpreter byte codes as "action to be performed":

-
Display Text;

-
Get Input;

-
Set Variable;

-
Execute USAT Command;

-
Execute Native Command.

The attribute of the action TLV determines the behavior of the USAT Interpreter after execution of the single USAT Interpreter byte code.

Action to be performed


Action ID
used TLV
attribute handling

System actions

process next  byte code
'00'
none
attribute byte shall be ignored 

 

quit USAT Interpreter without user confirmation
'01'
none


go back one entry in history list
'02'
none


retry last proactive command within current USAT Interpreter navigation unit 
'03'
none


Go forward one entry in history list
'04'
none


Go to the ‘home page’
'05'
none


RFU system actions
'06' to '1F'
RFU


Navigation actions

branch to another page
Defined by service (‘20’ to ‘FF’)
page reference TLV  or

anchor reference TLV
attribute byte shall be ignored

branch to another navigation unit




Single USAT Interpreter byte codes

Execute Native Command byte code
Defined by service ('20' to 'FF')
Execute Native Command byte code TLV
behavior after execution of  a single USAT Interpreter byte code as "action to be performed":

-
execute next byte code within current USAT Interpreter navigation unit

-
execute current proactive command within current USAT Interpreter navigation unit again


Execute Display Text byte code

Display Text byte code TLV


Execute Set Variable byte code

Set Variable byte code TLV 


Execute Get Input byte code

Get Input byte code TLV


Execute USAT Command byte code

Execute USAT Command byte code TLV


NOTE:
The retry action should be used only in conjunction with other actions or a notification text for a general result range to avoid the immediate repetition of the USAT command causing retry (possible senseless loop).

7.3
Anchor Reference

This TLV is used to refer to a navigation unit in the current page or in another page.

Length
Value
Description
M/O

1
‘0C'
Anchor Reference Tag
M

1-3
L
Length 
M

L
Data
Anchor Reference Name 
M

An anchor reference name is the value part of a page identification TLV (unique identification of the page, see clause 7.1.2) followed by a '23' ("#") and the value part of the anchor TLV (unique identification of navigation unit, see clause 7.2.2) within the page. Either the page identification part or the anchor part (but not both) can be omitted. If the page identification part is omitted the reference is to an anchor on the current page. If the anchor name part is omitted the reference is to the beginning of the referenced page.
Some page names are reserved and handled in a specific way by the USAT Interpreter.

Name
Description
USAT Interpreter behavior

Any page name starting by “/s/” is RFU
Reserved for future use
Act as “unknown feature”.

/s/home
Default Home page name
This page is handled as all the other local pages and accessed in a standard way by the USAT Interpreter

/s/prev
Previous Navigation Unit in the history list
The USAT Interpreter will act as on the system action “go back one entry in history list”

/s/next
Next Navigation Unit in the history list
The USAT Interpreter will act as on the system action “go forward one entry in history list”

/s/exit
Exit USAT Interpreter
The USAT Interpreter will exit without any further user interaction.

7.1.8
Terminal response handler modifier

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).

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 content describes the action which shall be performed after the USAT Interpreter has received a matching general result byte of the terminal response within a proactive session. If a syntax error or a logical error occurs in the terminal response handler modifier, the current terminal response handler configuration remains unchanged.

Coding:

Length
Value
Description
M/O/C

1
'08' / '88'
Terminal response handler modifier tag
M

1-3
A+2+B+C
Length 
M

A
Attributes
Data
O

2
Data
General result range
M

B
TLV
Inline Value TLV, containing text for user notification
O

C
TLVs
Action TLVs – one or more TLVs
C 

The following table gives an overview of conditions of presence for the Action TLVs depending on the modification type indicated in the attributes:

Modification Type (see Attributes)
Action TLV

Replace
shall be present

Add / Append
shall be present

Restore
need not to be present; to be ignored, if present

Remove
Optionally present
 :

When not present, the USAT Interpreter will remove all actions assigned to the given general result range defined at the navigation unit, page and system level. 

When present, the USAT Interpreter will only remove the actions described by the Action ID field of the Action TLVs, wherever  this action has been defined (at the page, navigation unit or system level).


7.1.8.1
Attribute


b8
b7
b6
b5
b4
b3
b2
b1










 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. 

11: Remove

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

· If the given action ID(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.

· If no action is given, all the actions defined for this general result range are removed.























Validity period

0: Validity period: Page/Navigation Unit (default value for attribute)

1: RFU























RFU





















Follow bit












Validity period:

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.

-
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.
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