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4.2.3
Wait State

When rendering a Page Reference TLV containing a Submit Configuration TLV having the "ProcessingBehaviour" attribute set, the USAT Interpreter shall perform the following actions:

· provide the Submit TLV to the protocol layer to be transmitted to the external system entity (see chapter "Fehler! Verweisquelle konnte nicht gefunden werden.")

· process next byte code

When rendering a Page Reference TLV containing a Submit Configuration TLV having the "ProcessingBehaviour" attribute not set, the USAT Interpreter shall perform the following actions:

· generate a new RequestID value, by incrementing the RequestID value. If the Request ID value reaches its

…

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 action.

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

…  

If the USAT Interpreter branches to another page due to the terminal response handler configuration, the standard inter page variable management shall apply (see 6.1.3.1
Write access to the temporary variable area).

Default terminal response handler configuration:

…
5.3
Coding of attribute bytes

The MSB of each attribute byte indicates if another attribute byte follows or not. The MSB is called follow bit. The remaining seven bits of an attribute byte contain TLV specific attributes, either coded as a single bit or as a combination of consecutive bits.

The context, namely the tag, completely determines the order, span and semantics of the bit-packed attribute values. An attribute consisting of more than 1 bit may span two attribute bytes.

…

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”4.3 Terminal Response Handler Mechanism”. 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.























Validity period

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

1: RFU























RFU





















Follow bit












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. 

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'

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.

7.1.8.3 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.

The parameters for the DISPLAY TEXT command shall be as follows:

· The DCS for the DISPLAY TEXT command shall be set according to the value type information of the Inline Value TLV. 

· The command qualifier to be used for the DISPLAY TEXT command shall be '81' (“wait for user to clear message” and “ high priority ”).

…

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")

0:
execute next byte code within current USAT Interpreter navigation unit

1:
execute current proactive command within current USAT Interpreter navigation unit again






















RFU





















Follow bit












The following figure gives an overview of the return behaviour of the terminal response handler depending on the attribute value.
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This attribute is considered only for certain type of action to be performed (see table in chapter 7.1.8.4.3)
7.1.8.4.3
Action to be performed

…

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

Summary of Action management in Terminal Response Handler mechanism :
Action to be performed

…
7.1.8.4.4
Action description

…

The parameters for the SELECT ITEM command shall be as follows:
· Alpha identifier not used

· The command qualifier to be used for the SELECT ITEM command shall be '03' (“presentation type is specified in bit 2” and “presentation as a choice of navigation options”).
7.2.2
Anchor

The content of this TLV is a sequence of bytes identifying the navigation unit. It is mandatory to provide this TLV, if a navigation unit of the current page or another page needs to branch to this navigation unit.

Coding:

Length
Value
Description
M/O

1
'0B'
Anchor Tag
M

1-3
L
Length
M

L
Data
Unique identification of navigation unit within the page. A sequence of bytes to uniquely identify the Anchor. This identification shall not contain a “#” character (coded '23') and is coded by the external system entity.
M

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 "Fehler! Verweisquelle konnte nicht gefunden werden.") followed by a '23' ("#") and the value part of the anchor TLV (unique identification of navigation unit, see "7.2.2
Anchor") 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 first navigation unit of the referenced page.

7.9.3.1
Attributes


b8
b7
b6
b5
b4
b3
b2
b1










SendReferer 

0:
Page Identification TLV not to be used in Submit TLV

1:
Page Identification TLV to be used in Submit TLV






















ProcessingBehaviour

0:
enter wait state and wait for a specific response from an external system entity and keep the proactive session alive, do not process next byte code

1:
do not enter wait state, process next byte code






















RFU





















Follow bit












7.10
Submit

This TLV is used to provide information from the USAT Interpreter to the external system entity. It shall be used only in the direction from the USAT Interpreter to the external system entity.

Length
Value
Description
M/O/C

1
‘16’
Submit Tag
M

1-3
A+B
Length 
M

A
TLV
Submit Data TLV
M

B
TLV
Page Identification TLV (if indicated in attribute “sendReferer” of Submit Configuration TLV)
C

7.10.1
Submit Data

The submit data information is a sequence of bytes. The origin of this TLV is the Submit Data TLV in the Submit Configuration TLV with variables substituted according to chapter "Fehler! Verweisquelle konnte nicht gefunden werden." method 2.

Length
Value
Description
M/O

1
‘14'
Submit Data Tag
M

1-3
A
Length 
M

A
Data
Byte sequence, according to chapter "Fehler! Verweisquelle konnte nicht gefunden werden." containing substituted variable references
O

7.10.2
Page Identification

This TLV shall be available if and only if the SendReferer bit in the attributes of the Submit Configuration TLV was set. It contains the page identification of the current page.

8.2.3
Ordered TLV List

One or more of this TLVs shall be contained in the "Assign and Branch" byte code.

This TLV encapsulates the

· "Inline Value 2",containing the text of a single item of the SELECT ITEM command

· "Inline Value", containing a value to the assigned to the destination variable, if the item is selected and

· "Page Reference", containing a destination for a branch, if the item is selected.

 TLVs in the given order, which determine the action to be performed.

General variable assignments and navigation operations may be performed by the "Assign and Branch" byte code dependent on the data provided in the Ordered TLV List TLV. When optional TLVs are omitted, special cases can be encoded according to the following table:

Inline Value 2
Inline value (to be assigned to destination variable)
Page Reference


present
present
present
"Display, Assign and Branch"

Generation of a SELECT ITEM command by the USAT Interpreter. When the user has selected this item (described by the Inline Value 2 TLV) from the list, the USAT Interpreter shall assign the value of the Inline value TLV to the destination variable and branch to the navigation unit specified within the Page Reference TLV. 

present
present
not present
"Set Variable Selected"

Generation of a SELECT ITEM command by the USAT Interpreter. When the user has selected this item (described by the Inline Value 2 TLV) from the list, the USAT Interpreter shall assign the value of the Inline Value TLV to the destination variable and process next byte code. 

present
not present
present
"Go Selected"

Generation of a SELECT ITEM command by the USAT Interpreter. When the user has selected this item (described by the Inline Value 2 TLV) from the list, the USAT Interpreter shall branch to the navigation unit specified within the Page reference TLV. A destination variable identifier shall be ignored for this case.

present
not present
not present
" Display and Process next byte code"

Generation of a SELECT ITEM command by the USAT Interpreter. When the user has selected this item (described by the Inline Value 2 TLV) from the list, the USAT Interpreter shall process the next byte code. A destination variable identifier shall be ignored for this case.

not present
(see NOTE)
present
present
"Assign and Branch"

No generation of a SELECT ITEM command by the USAT Interpreter. The USAT Interpreter shall assign the value of the Inline Value TLV to the destination variable and branch to the navigation unit specified within the Page reference TLV.

not present
(see NOTE)
present
not present
"Set Variable"

No generation of a SELECT ITEM command by the USAT Interpreter. The USAT Interpreter shall assign the value of the Inline value TLV to the destination variable. 

not present
(see NOTE)
not present
present
"Direct Go"

No generation of a SELECT ITEM command by the USAT Interpreter. The USAT Interpreter shall directly branch to the navigation unit specified within the Page reference TLV. The destination variable identifier shall be ignored for this case.

Not present
not present
not present
not valid, if occurs an error shall be issued.

NOTE : 
- If Ordered TLVs containing an Inline Value 2 are present in the same Assign and Branch TLV, the USAT Interpreter shall ignore the Ordered TLVs which do NOT contain the Inline Value 2 TLV.


- If Ordered TLVs NOT containing an Inline Value 2 are present in the same Assign and Branch TLV, the USAT Interpreter shall take into account the first Ordered TLV only.


8.7.4
Sequence of Simple TLVs and Simple TLV Indicators

The sequence of these Simple TLVs and Simple TLV Indicators is translated by the USAT Interpreter to form the sequence of Simple TLVs of an USAT command (3GPP TS 31.111 [1]). When expanding Simple TLV Indicators to Simple TLVs the length of the BER-TLV of the resulting USAT command shall be adjusted by the USAT Interpreter before issuing the command to the UE.

When executing a Execute USAT command byte code, the USAT Interpreter issues a regular USAT command to the UE using the USAT protocol. The translation procedure from the Execute USAT Command TLV to an USAT command can be visualised in principle as follows:
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8.7.5.2
Optimisation Required

Only the first TLVs after the Result Simple TLV within a Terminal Response (see 3GPP TS 31.111 [1]) shall be processed by the USAT Interpreter as follows:

· If the first TLV after the Result Simple TLV is a Text String TLV according to 3GPP TS 31.111 [1], the value part without the DCS byte is assigned to the result variable. The DCS is removed from the V field, but used for variable management internally by the USAT Interpreter.

· In all other cases, the value part of the first TLV after the Result Simple TLV is assigned to the result variable. The type “unknown” shall be used for variable management internally by the USAT Interpreter.
8.8.2
Result of a Native Function Call

When the native function call returns, the values produced by the call are stored in the variable referenced  by the output list.

9
Native Commands

Native Commands or "plug-ins" shall be used to provide specific functionality not contained in the USAT Interpreter byte code set. This can be e.g. operating system calls, execution of specific security algorithms, calculation routines or conversion routines. All native commands are called using the Execute Native Command byte code.

Each native command shall have a Native Code Identifier. The Native Code Identifier has a size of 2 bytes and is binary coded, most significant byte first. The values '0000' to '7FFF' are RFU for native commands specified in the present document. Other values may be used for proprietary implementations.

Native Commands defined below are optionally to be supported by the USAT Interpreter. If any of these Native Commands are supported by the USAT Interpreter, (which are specified within the present document : using a NCI specified in the present document), they shall be implemented according to the present document.

4.3
Terminal response handler mechanism

…



Action ID
General result range




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




default
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 without user confirmation
'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 

(*1)


NOTE (*1): 
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.

7.9.3.4
Gateway Address

The Gateway Address TLV contains data (the Gateway Address Information) to address a specific Gateway in the USAT Interpreter Gateway System. The coding of the Gateway Address Information is out of the scope of the present document.

If the Gateway Address TLV is available in the Submit Configuration TLV, the USAT Interpreter shall put the Gateway Address Information into the Gateway Address TLV of the operational layer of the USAT Interpreter transport protocol (see TS 31.114 [2]).

Length
Value
Description
M/O

1
‘15'/’95’
Gateway Address Tag
M

1-3
A+B
Length 
M

A
Data
Attributes
O

B
Data
Gateway Address Information
O

Attributes:


b8
b7
b6
b5
b4
b3
b2
b1










SendAdditionalInformation TLV as specified in TS 31.114 [2]
0:
Do not send additional information TLV
1:
Do send additional information TLV 






















RFU





















Follow bit












…

13
Tag Values

The present document uses the following Tag values:

…

‘15’ / ‘95’
Gateway Address Tag

…

8.5
Branch On Variable Value

This byte code compares a variable to a list of values that have an associated Page Reference. When a match is found, the referenced page shall be executed. If no match is found, the first Page Reference after the Ordered TLV List shall be used to branch. If this last Page Reference TLV is not contained in the byte code, no branch shall be executed and the USAT Interpreter shall continue to render the next byte code after the Branch on Variable Value byte code.

Length
Value
Description
M/O

1
‘44’
Branch on Variable Value Tag
M

1
1+A+...+X+Y
Length 
M

1
Data
Variable ID (containing the value to match)
M

A
TLV
Ordered TLV List TLV (see description below) containing:

-
Variable Identifier List TLV (referring to one variable containing the value to be compared with the match value, additional Variable IDs to be ignored) or Inline Value TLV
-
Page Reference TLV, to branch to, if value matches 
M

...
...
...


X
TLV
Ordered TLV List TLV
O

Y
TLV
Page Reference TLV, if no match is found, go to this reference
O

Possible errors:

Error Code
Description
Action

No error
OK
Continue

Reference to undefined
Reference to undefined variable
Stop

Jump to undefined
Page Reference not found.
Stop

Explanation of used arguments:

8.5.1
Variable ID

This variable shall contain the value to be compared.

8.5.2
Ordered TLV List

In each of these TLVs the following TLVs are encapsulated:

· Variable Identifier List TLV (referring to one variable containing the value to be compared with the match value; additional Variable IDs to be ignored)


OR


Inline Value TLV (directly containing the value to be compared with the match value)
· Page Reference TLV.

The Page Reference TLV contains the location to be branched to, if the comparison is successful.
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