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4.4
Activation

Activation of USAT Interpreter depends on USAT Interpreter current state. The USAT Interpreter state corresponds to the presence or the origin of proactive session generated by USAT Interpreter. A state can be:

· Idle (i.e. no proactive session is running);

· Rendering a page (i.e. proactive session issued from byte code command);

· Wait state (see section 4.2.3).

The USAT Interpreter can be activated in different ways: 

-
locally from the UE using menu selection;

-
locally from the UE as the result of an event;

-
by an incoming page as a result of a previous page request from the USAT Interpreter;

-
by an incoming page initiated by an external system entity ("push"); or

-
optionally by an internal application using a proprietary interface.

The rendering of a page shall be independent of the means of activation.

With respect to activation locally from the UE using menu selection, the SETUP MENU command as described in 3GPP TS 31.111 [1] can contain one or more links to a Page Identification TLV which identifies a locally stored page. When one of these identifiers is selected, and when USAT Interpreter is in idle state, the USAT Interpreter is activated and renders the referenced page. Registering of pages to the main menu is up to administrative means.

An event (as specified in 3GPP TS 31.111 [1] or proprietary events defined by the card issuer) is linked to a Page Identification TLV which identifies a locally stored page. When the UE sends an ENVELOPE command containing an event, and when USAT Interpreter is in idle state, the USAT Interpreter is activated and renders the referenced page. If an event is received not referencing to a page, the event shall be ignored by the USAT Interpreter. For security reasons, setting up events is up to administrative means.

If an event occurs while the USAT Interpreter is not in idle state, the USAT Interpreter shall queue the event and shall postpone executing the event until the USAT Interpreter  enters idle state again.

The USAT Interpreter shall be able to queue at least one event. Events shall be executed in the order the events have been occurred.

If the USAT Interpreter is not able to store an event (e.g. because the event queue is full already), it is up to the implementation of the USAT Interpreter to handle this situation.

6.1
Usage areas

Variables are referred by using an unified one byte notation. The one byte variable reference is called the variable ID. b8 and b7 of the variable ID are used to indicate the belonging of a variable to a certain usage area. The remaining 6 bits are used to reference a certain variable within the usage area.

Due to the used coding, the number of variables per area is restricted to 64.

The coding of the variable ID is as follows:

b8
b7
b6
b5
b4
b3
b2
b1


0
0






belongs to Environment usage area

0
1






belongs to Permanent usage area

1
0






belongs to Temporary usage area

1
1






belongs to Page String Element usage area



x
x
x
x
x
x
identifier of the variable within the usage area

Except for the Page String Element usage area, the size of the different usage areas is to be defined by the card issuer and configured during the personalisation process of the USAT Interpreter.

6.1.2 Permanent variable area

This area is used to store permanently variables which can be accessed even after the USIM was reset. This area is organised as a cyclic variable buffer. If the buffer is full, a new entry shall delete the oldest entries until enough space is made available to store the new entry.

Each entry consists of the service ID of the page storing the variable in this area, the variable ID and the content of the variable. For pages using this variable area, it is mandatory to provide the service ID in the Page TLV. The assignment of service IDs is up to an external system entity.

6.1.3.1 Write access to the temporary variable area

Only the current page can allocate temporary variables. The current page can allocate temporary variables as many as it is space available in this area. 

To indicate how to provide variables to the next page, the KeepAll flag in the attribute of the current page and the OTP TLV and the Keep Alive List TLV within the current Page TLV is used according to the following table.

KeepAll flag
OTP TLV
KeepAliveList TLV
Actions

set
present
present
not valid, if occurs, the KeepAll attribute shall be ignored, variables listed in the Keep Alive List TLV shall be kept for the following page and shall be protected by OTP

set
present
not present
all temporary variables shall be kept for the following page and shall be protected by OTP

set
not present
present
not valid, if occurs, the variables listed in the Keep Alive List TLV shall be kept for the following page and shall not be protected by OTP

set
not present
not present
all temporary variables shall be kept for the following page and shall not be protected by OTP

not set 
present
present
variables listed in the Keep Alive List TLV shall be kept for the following page and shall be protected by OTP

not set
present
not present
not valid, no variables to be kept for the following page

not set
not present
present
variables listed in the Keep Alive List TLV shall be kept for the following page and shall not be protected by OTP

not set
not present
not present
no variables to be kept for the following page

6.3
Variable substitution

Variable IDs may appear in fields explicitly labelled as containing a variable identification. Variable substitution can take place in the following TLVs:

-
Simple TLV Indicator (see clause "Execute USAT Command");

-
Inline Value TLV;

-
Inline Value 2 TLV;

-
Submit Data TLV.

The value part of TLVs, where variable substitution can take place, consists of sequences of:

-
length - value pairs to indicate constant text; or

-
variable substitution indicator - variable ID pairs to indicate variable substitutions.

Such sequences may appear in any order in value parts of TLVs where variable substitution may take place.

The variable substitution indicators are used to indicate that the next byte is a variable ID.

[…]

7.2  Navigation Unit

A navigation unit is a component of a page. It is named using an anchor. A navigation unit is referenced using an anchor reference.

Length
Value
Description
M/O

1
‘0A’ / '8A'
Navigation Unit Tag
M

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

A
Data
Attributes 
O

B
TLV
Anchor (name of a navigation unit)
O

C
TLVs
Terminal response handler modifier - one or more TLVs
O

D
TLVs
USAT Interpreter Byte Codes – one or more TLVs
O

The following clauses specify the attributes and TLVs used in the navigation unit TLV.

7.2.1
Attributes


b8
b7
b6
b5
b4
b3
b2
b1










ResetVar

0:
keep temporary variables values from previous navigation unit(s) in this page

1:
reset all the temporary variables when entering the navigation unit























DoNotHistorize

0:
insert this navigation unit’s anchor in the history list

1:
do not insert this navigation unit’s anchor in the history list























ChainNextNU

0:
branch to default page, if the last byte code of current navigation unit contains no navigation commands

1:
start rendering of the next navigation unit in the page after execution of the last byte code of this navigation unit























TerminalResponseHandlerConfigurationInheritance

0:
inherit terminal response handler configuration from current page and default system configuration.

1:
do not inherit terminal response handler configuration from page but only from default system configuration.





















RFU





















Follow bit












7.5
Inline Value

This TLV inserts a byte array, which often is simply running text, at the point of its appearance.
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. This structure shall be used even if the Inline Value content does not contain any variable substitution indicators. 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 an error according to the following table:

from DCS
to DCS
comment

SMS default
SMS default
*

SMS packed

not supported, error generated

binary

cast allowed, no change of sequence of bytes

UCS2

not supported, error generated 

unknown

cast allowed, no change of sequence of bytes

SMS default
SMS packed
not supported, error generated 

SMS packed

*

binary

cast allowed, no change of sequence of bytes

UCS2

not supported, error generated 

unknown

cast allowed, no change of sequence of bytes

SMS default
binary
cast allowed, no change of sequence of bytes

SMS packed

cast allowed, no change of sequence of bytes

binary

*

UCS2

cast allowed, no change of sequence of bytes

unknown

cast allowed, no change of sequence of bytes

SMS default
UCS2
conversion supplied, according to TS 102 221[4]

SMS packed

not supported, error generated

binary

cast allowed, no change of sequence of bytes

UCS2

*

unknown

cast allowed, no change of sequence of bytes

SMS default
unknown
cast allowed, no change of sequence of bytes

SMS packed

cast allowed, no change of sequence of bytes

binary

cast allowed, no change of sequence of bytes

UCS2

cast allowed, no change of sequence of bytes

unknown

*

Coding of the Inline Value TLV:

Length
Value
Description
M/O

1
'0E' / '8E'
Inline Value Tag
M

1-3
A+B
Length 
M

A
Data
Attributes 
O

B
Data
Inline value content
O

Coding of the attributes:


b8
b7
b6
b5
b4
b3
b2
b1










Value type information [see clause 6.2]























RFU





















Follow bit












If the value type information indicates "unknown", then the DCS attribute of the page shall be applied.
7.6
Inline Value 2

This TLV inserts a byte array, which often is simply running text, at the point of its appearance. Usage and syntax and behaviour of this TLV is identical to the Inline Value TLV, but another tag value is used.

Length
Value
Description
M/O

1
'0F' / '8F'
Inline Value 2 Tag
M

1-3
A+B
Length 
M

A
Data
Attributes 
O

B
Data
Inline Value 2 content
O

Coding :See Inline Value TLV.

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, an error is generated.

 If the Submit Configuration TLV is available (that indicates that the page is not locally stored on the USIM, i.e. e.g. stored at an external system entity), then the USAT Interpreter shall build a request to the external system entity according to clause 7.10 .If the transmission to the external system entity fails, an USAT Interpreter transmission error shall be generated by the USAT Interpreter and the execution shall stop.

Length
Value
Description
M/O

1
'12' / '92'
Page Reference Tag
M

1-3
A
Length 
M

A
TLV
either

-
Anchor Reference TLV or

-
Variable Identifier List  TLV (referring to a variable containing the value part of an Anchor Reference, only the first variable ID shall be considered by the USAT Interpreter, remaining variable IDs shall be ignored) or

-
Submit Configuration TLV
M

7.9.1
Anchor Reference

Reference to a locally stored anchor.

Coding:

See clause 7.3.

7.9.2
Variable Identifier List

Referring to a variable containing the value part of an Anchor Reference. Only the first variable ID within the variable ID list shall be considered by the USAT Interpreter. Possibly remaining variable IDs shall be ignored.

Coding:

See clause 7.4.

8
USAT Interpreter byte codes

Each USAT Interpreter byte code is a  TLV. Each byte code has its own byte code tag value, optional attributes and a list of arguments. Arguments, if present, shall appear in the order given.

The byte codes make use of the USAT Interpreter TLVs as follows:


Attribute

Bytes
Variable References
Variable Identifier List TLV
Inline Value TLV
Inline Value 2 TLV
Page Reference TLV
Ordered TLV List TLV
Input List TLV
Simple TLV Indicator

Set Variable










Assign and Branch










Extract










Go Back
1









Branch on Variable Value










Exit
1









Execute USAT Command
1









Execute Native Command
1









Get Length










Get TLV Value










Display Text
1









Get Input
1









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 or Variable Identifier List 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

At least one pair of Variable ID and Inline Value TLV or Variable Identifier List TLV shall be present in the Set Variable byte code.

If a Variable Identifier List TLV is used, the DCS of the variable, which stores the result of the concatenation, shall be set using the following rules:

· If all variables have the same type, then the DCS of the result variable shall be set to the same as the DCS of the first variable in the list;

· If variables have different types, then the DCS of the result variable shall be set to "unknown".
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