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5
TLV Format 

The Tag Length Value (TLV) is the basic data structure element. If the value part of a TLV contains other TLV elements it is called a BER-TLV or a template TLV. If not, it is called a simple TLV. Refer to ISO/IEC 7816-6 [5] for more information on data objects.

The tag byte contains a seven-bit tag value and an attribute byte-present bit in the MSB. If the attribute byte-present bit is set then the leading byte(s) in the value field contain attribute information for the element identified by the tag.

	Length
	Value
	Description
	M/O

	1
	T
	Tag
	M

	1-3
	L
	Length of following data, a length value of '00' is allowed
	M

	L
	V
	The data value associated with the tag
	O


The length is BER coded onto 1, 2 or 3 bytes according to ISO/IEC 7816-6 [5].

The value of a TLV is the content of its value field and therefore evaluation of a TLV yields its value.

TLVs shall appear in the order given in the present document. Additional TLVs may be appended to the TLVs given in the present document. If TLVs are expected by the USAT Interpreter and are missing,, the USAT interpreter, the execution result of the bytecode is “syntax error”. Then the interpreter shall behave as described in chapter 12. TLVs not supported by the USAT Interpreter shall be ignored by the USAT Interpreter.

6
Variables

[…]

6.3
Variable substitution

[…]

Method 1:

Length - Value pair:

-
the length is removed from the running text;

-
the value part remains unchanged;

Variable Substitution Indicator - Variable ID pair:

-
the variable substitution indicator is removed from the running text;

-
the type of the value corresponding to the following variable reference shall be checked against the type indicated in the variable substitution indicator. If the type of the value is different from the indicated type, the USAT Interpreter shall generate a “type mismatch” error unless the indicated type was set to 'C0' ("unknown");

-
the following variable reference is replaced by:

-
the current content of the variable (that means inserting the variable content into the running text).

Method 2:

Length - Value pair:

-
the length is not removed from the running text;

-
the value part remains unchanged;

Variable Substitution Indicator - Variable ID pair:

-
the variable substitution indicator is not removed from the running text:

-
the type of the value corresponding to the following variable reference shall be checked against the type indicated in the variable substitution indicator. If the type of the value is different from the indicated type, the USAT Interpreter shall generate a”type mismatch” error unless the indicated type was set to 'C0' ("unknown");

-
if the indicated type was set to 'C0' ("unknown"), the type information of the variable substitution indicator in the running text is updated with the actual type of the variable;

-
the following variable reference is replaced by:

-
the length of the content of the variable. The length is coded onto 1, 2 or 3 bytes according to ISO/IEC 7816‑6 [5];

-
the current content of the variable (inserting the variable content into the text).

A variable value shall not contain a variable substitution, i.e. an inserted variable value is not rescanned for variable IDs.

7
Used USAT Interpreter data structures

7.5
Inline Value

This TLV inserts a byte array, which often is simply running text, at the point of its appearance. The TLV is thus simply a way to encapsulate an immediate value.

The Inline Value content may contain variable substitution indicators to indicate variable references. Therefore the Inline Value content has to be structured in Length-Value and Variable Substitution Indicator - Variable ID pairs. The possibly available constant data values and variable references have to be rendered according to clause 6.3 Method 1 during processing of this TLV by the USAT Interpreter. If the type of the possibly substituted variable values is different from the type indicated in the attribute of this TLV, the USAT Interpreter shall perform a type conversion or generate a”type mismatch” error according to the following table:

[…]

7.9
Page Reference

This TLV can represent a page, an anchor within the current page, or an anchor within another page.

If the Anchor Reference TLV or the Variable Identifier List TLV is available, then the USAT Interpreter shall start rendering the requested locally stored Anchor. If the Anchor is not found locally, a”jump to undefined”[ error is generated.

[…]

8
USAT Interpreter byte codes

[…]

8.1
Set Variable

This byte code sets one or more variables either to a value contained in the corresponding Inline Value TLV or to the concatenated contents of the referenced variables in the Variable Identifier List TLV. This byte code can be used to e.g. copy the content of one variable to another variable or to concatenate a list of variables and/or constant text into another variable. All pairs of Variable ID and Inline Value TLV or Variable Identifier List TLVs are used independently, i.e. the Variable ID is used to store the result of the following TLV only.

	Length
	Value
	Description
	M/O

	1
	‘40’
	Set Variable Tag
	M

	1-3
	1+A+...+1+X
	Length 
	M

	1
	Data
	Variable ID to store the result of the following TLV
	M

	A
	TLV
	Inline Value TLV or Variable Identifier List TLV
	M

	...
	...
	...
	

	1
	Data
	Variable ID to store the result of the following TLV
	O

	X
	TLV
	Inline Value TLV
	O


Possible errors:

	Error Code
	Description
	Action

	No error
	OK
	Continue

	Syntax error
	Syntax error
	Stop

	Reference to undefined
	Reference to undefined variable
	Stop

	Problem in memory management
	Memory allocation problem
	Stop

	Type mismatch
	Error in variables management
	Stop


[…]

8.2
Assign and Branch

This byte code displays a menu on the UE and assigns a selected value to a variable according to the selection of the user.

	Length
	Value
	Description
	M/O

	1
	‘41’
	Assign and Branch Tag
	M

	1-3
	1+A+...+1+X
	Length
	M

	1
	Data
	Destination Variable ID, identifier of the variable to be set
	M

	A
	TLV
	Inline Value TLV: Contains the select item alpha-identifier (according to 3GPP TS 31.111 [1])
	O

	B
	TLV
	Ordered TLV List TLV (see description below) containing possibly:

-
Inline Value 2 TLV

-
Inline Value TLV

-
Page Reference TLV
	M

	...
	...
	...
	

	X
	TLV
	Ordered TLV List TLV (see description below)
	O


Possible errors:

	Error Code
	Description
	Action

	No error
	OK
	Continue

	Reference to undefined
	Reference to undefined variable
	Stop

	Problem in memory management
	Memory allocation problem
	Stop

	Syntax error
	Syntax error
	Stop

	USAT command failed
	USAT command failed.(SELECT ITEM could not be built)
	Stop

	Transmission error
	If the transmission to the external system entity fails
	Stop

	Type mismatch
	Error in variables management
	Stop


[…]

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 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 from the list, the USAT Interpreter shall assign the value of the Inline Value TLV to the destination variable. 

	present
	not present
	present
	"Go Selected"

Generation of a SELECT ITEM command by the USAT Interpreter. When the user has selected this item 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
	"Select Item"

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

	not present
	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
	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
	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 a”syntax error” error shall be issued.


[…]

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)

-
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

	Transmission error
	If the transmission to the external system entity fails
	Stop

	Type mismatch
	Error in variables management
	Stop


8.7
Execute USAT Command

This byte code executes an USAT command using the provided arguments. 

	Length
	Value
	Description
	M/O/C

	1
	‘46’ / 'C6'
	Execute USAT Command Tag
	M

	1
	A+B+C+3+D
	Length 
	M

	A
	Data
	Attributes
	O

	B
	Variable ID
	Variable to hold the General Result code from Terminal Response, depending on the Behaviour bits of the attribute byte
	C

	C
	Variable ID
	Variable to hold the output of the USAT command (only available, if indicated in attributes)
	C

	1
	Cmd type
	Command type value according to 3GPP TS 31.111 [1]
	M

	1
	Cmd qual.
	Command qualifier value according to 3GPP TS 31.111 [1]
	M

	1
	Dest dev.
	Destination device according to 3GPP TS 31.111 [1]
	M

	D
	TLVs

and Simple TLV Indicators
	Sequence of 

-
simple TLVs of the proactive command as defined in 3GPP TS 31.111 [1]

-
and / or Simple TLV Indicators
	O


Possible errors:

	Error Code
	Description
	Action

	No error
	OK
	Continue

	Reference to undefined
	Reference to undefined
	Stop

	Problem in memory management
	Memory problem in the preparation of the USAT command
	Stop

	Syntax error
	Try to initialise a text element
	Stop

	USAT command failed
	USAT Command could not be delivered to UE
	Stop

	USAT command not allowed
	due to configuration of the USAT Interpreter
	Stop

	Type mismatch
	Error in variables management
	Stop


8.8
Execute Native Command 

This byte code is used to execute an operating system call, "plug-in" or an application external to the USAT Interpreter.

The attribute indicates if the execution returns to the USAT Interpreter or not. Arguments are passed for input and output. The output is stored in a list of variables.

	Length
	Value
	Description
	M/O

	1
	‘47’ / 'C7'
	Execute Native Command Tag
	M

	1
	A+2+B+C
	Length 
	M

	A
	Data
	Attributes
	O

	2
	Data
	NCI of application or plug-in 
	M

	B
	TLV
	Input List TLV containing arguments
	O

	C
	TLV
	Variable Identifier List TLV for output of application or plug-in
	O


The NCI (Native Code Identifier) has a size of 2 bytes and is binary coded, most significant byte first. The values '0000' to '7FFF' are RFU. Other values may be used for proprietary implementations.

Possible errors:

	Error Code
	Description
	Action

	No error
	OK
	Continue

	Reference to undefined
	Reference to undefined 
	Stop

	Jump to undefined
	Execute element does not exist
	Stop

	Problem in memory management
	Memory problem in the preparation of the structure
	Stop

	User Abort
	Execute was aborted by user
	Stop

	Syntax Error
	Incorrect number of arguments passed to the execute element.
	Stop

	Execution Error
	Execute element generated an internal error.
	Stop

	Type mismatch
	Error in variables management
	Stop


8.11
Display Text

[…]

Possible errors:

	Error Code
	Description
	Action

	No error
	OK
	Continue

	Reference to undefined
	Reference to undefined variable
	Stop

	Type mismatch
	Error in variables management
	Stop


8.12
Get Input

[…]

Possible errors:

	Error Code
	Description
	Action

	No error
	OK
	Continue

	Problem in memory management
	Memory allocation problem
	Stop

	Reference to undefined
	Reference to undefined variable
	Stop

	Type mismatch
	Error in variables management
	Stop


12 Error handling
This chapter describes how the USAT interpreter shall behave when an error occurs.
12.1 Setting of the environment variable “error code”

After having executed a bytecode, the USAT interpreter shall set the value of the environment variable “Error code generated by the last byte code command executed” (05) according to the execution result. The possible execution results for a given byte code command are listed in the defintion of this byte code command. The values for all possible error codes are listed in section 13.
12.2 User notification of the execution
In each byte code command description, for each possible error code, an action is indicated. This action can be either “continue” or “stop”. In any case, the temporary variables are managed as described in section 6.1.3.1.
12.2.1. Case of action being “continue”
If the action indicated is “continue”, the USAT interpreter shall process the next byte code without notifiying the user.
12.2.2. Case of action being “stop”
If the action is “stop”, the USAT interpreter shall notify the user by displaying an error message to the user. The error messages displayed by the USAT interpreter :

· shall be able to be modified by the operator at the personalisation stage.

· Shall be able to be different for each error code

After having displayed this message, if the general result of the terminal response is in the range defined for “OK” in table 4.1, the USAT interpreter shall NOT branch to the terminal response handler but shall execute the action for the general result range “FF FF”.  For all other general results, the terminal response handler shall apply.
13 Error coding

14 Tag Values
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