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USIM specific phone book

At the TSG-T3 meeting #7 the question was raised how to implement the fixed dialling and service dialling numbers using the reference file concept.

Table 1 shows the structure of the files related to the phone book. The content of DFFIXEDD and DFSERVICED is constructed in a similar way when the features have been specified. These features are more USIM related and should therefore reside inside a USIM application. The FDN and SDN in DFTELECOM are for public usage and will only be used by an existing GSM ME. Therefore the USIM FDN and SDN should be located within the USIM application. In case of the USIM and GSM application belonging to the same operator mirroring of this information may take place to share the information.

In case an USIM specific phonebook is required the structure under DFPHONEBOOK is copied into the USIM application directory.

File referencing using SFI

In order to improve the performance of reading data from several files the usage of short file identifiers (SFI) is introduced. The usage of SFI is specified in ISO/IEC 7816-4. How to indicate that a SFI assigned to a file is specified in ISO/IEC 7816-9, which currently is under FCD ballot. The SFI is specified by Tag '88' as a file control parameter (FCP). If SFI is supported by the UICC but not indicated using tag'88' the 5 least significant bits of the file ID shall code the SFI. The file control parameters are send by the card in response to a SELECT or STATUS command. Up to 30 SFIs can be assigned at each DF level.  To allow for future expansion the phonebook, fixed dialling and service dialling number related files are to be located in their own DFs under DF Telecom. Three second level DFs are to be created. This allows each of these features to have up to 30 SFIs attached. Once the DF or an EF under the DF has been selected READ and UPDATE can be performed using SFIs without first having to select the file.

Compatibility

For compatibility with second generation terminals (GSM) EFADN and EFEXT1 that physically exists under DFPHONEBOOK are also mapped onto their original EF identifiers (6F3A, 6F4A) under DFTELECOM. This mapping is only required if a SIM application is supported on the card. This allows 2G MEs to access the ADN and EXT1 files. If record in the ADN or EXT1 file has been modified by a 2G ME the USIM indicates this to the 3G ME by setting a flag in the PBC file in the phone book. This flag or tag 'FE' indicates that there has been an update to this record by a 2G ME and that the rest of the chain may contain invalid data (broken references).

Procedures

Adding/Deleting information

In order to avoid defragmentation of files that are shared or referenced to by a pointer when writing data the ME shall first reserve the memory location in the file before writing the actual data. Reserving the memory means that the pointer value is first written to the file and location where the pointer is to be stored (e.g. EFIAP). After reservation of the memory location the data is written to the file and record that the previously written pointer is pointing. In case of an error or a power failure when writing the pointer or the actual data no record is created that would contain valid data but that would not have any pointer to it. The recovery procedure is either to delete the pointer if the record to which the pointer is set is empty or the process recovers by writing the actual data to the correct location. The recovery procedure may include the complete procedure of rewriting the pointer and the data.

In case of a deletion the procedure is the reverse. First the data is deleted and after successful deletion of the data the pointer is deleted.

Broken Chain

A broken chain may occur when a second generation ME updates only the ADN and EXT1 files. The 2G ME will update the ADN file and the EXT1 file using the relevant EFs under DFTELECOM not under DFPHONEBOOK. If an ADN or EXT1 record is modified by a 2G ME, using EF '6F3A' and EF '6F4A' the card shall add Tag 'FE' to the corresponding record in EFPBC to indicate to a 3G ME that the entry has been modified. The 3G ME should inform the user about this modification and whether the information in the rest of the chain is correct and the chain should be keep or deleted.  In order to distinguish between 2G and 3G ME access a 3G ME shall not access the phone book ADN and EXT1 files through the EFADN and EFEXT1 mapping under DFTELECOM. The file addresses '6F3A' and '6F4A' are not physical files but only mapping of the two files '4F3A' and '4F4A' under DFPHONEBOOK.
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Table 1 Public phone book structure and file locations
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Reference file concept

This file describes the structure of in this case the phonebook. The reference file is a file that contains information on how the information in the different files are to be combined together to form a phonebook entry. The reference file contains records. Each record specifies the structure of up to 254 entries in the phone book. Each entry consists of data stored in files indicated in the reference file record. If more than 254 entries are to be stored, a second record is needed in the reference file. The different TLV objects that are stored in a reference file record. The reference file record structure describes the way a record in a file that is part of the phonebook is used to create a complete entry. Three different types of file linking exist. 

- Type 1 files are files that contains as many records as the reference/master file (EFADN, EFADN1) are linked on record number bases (Rec1 -> Rec1), this is also known as a one-to-one mapping. The master file record number is the reference. 

- Type 2 files are files that contains less entries than the reference file are linked via pointers in the index administration file (EFIAP)

- Type 3 files are files that are linked by a TLV object in a record (Grouping information in EFPAS)

Table 1a Tags used in Reference file

Tag Value
TAG Description

'XX'
Indicating files where the amount of records equal to master EF, type 1

'XY'
Indicating files that are linked using the index administration file, type 2. Order of pointer appearance in index administration EF is the same as the order of file IDs  following this tag

'XZ'
Indicating files that are addressed inside a TLV object, type 3. (The file pointed to is defined by the TLV object.)

The first file ID indicated using Tag 'XX' is called the master EF. Access conditions for all other files in the index structure is set to the same as for the master EF unless otherwise specified.

File IDs indicated using TAG 'XX' is a type 1 file and contains the same number of records as the first file that is indicated in the data part of this TLV object. All files following this Tag are mapped one to one using the record numbers/IDs of the first file indicated in this TLV object.

File IDs indicated using Tag 'XY' are mapped to the master EF (the file ID indicated as the first data object in the TLV object using Tag 'XX') using the pointers in the index administration file. The order of the pointers in the index administration file record is the same as the order of the file IDs presented after Tag 'XY'. One record is used in the index administration file for each master file record. If this Tag is not present in the reference file record the index administration file is not present in the structure. In case the index administration file is not present in the structure it is not indicated in the data following tag 'XX'.

File IDs indicated using Tag 'XZ' indicates files that are part of the index structure but they are addressed using TLV objects in one or more of the files that are part of the index structure. The length indicated in the TLV object  indicates whether the file to be addressed resides in the same directory or if a path to the file is provided in the TLV object. 

The reference file is located at the same level as the other EFs that are part of the Phone Book. The EF identifier of the Reference file can be retrieved by selecting one of the EFs belonging to the Phone book. In the response the SELECT or STATUS command the EF identifier of the Reference file is indicated as shown in table 2.

Table 2 Response parameters/data in case of an EF:

Byte(s)
Description
Length

1 ‑ 2
RFU
2

3 ‑ 4
File size

(for transparent EF: the length of the body part of the EF) 

(for linear fixed or cyclic EF: record length multiplied by the number of records of the EF)
2

5 ‑ 6
File ID
2

7
Type of file (see 9.3)
1

8
see detail 3
1

9 ‑ 11
Access conditions (see 9.3)
3

12
File status (see 9.3)
1

13
Length of the following data (byte 14 to the end)
1

14
Structure of EF (see 9.3)
1

15
Length of a record (see detail 4)
1

16-17
Reference file ID if an Reference file is attached to the selected EF
2

18 and following
RFU
-

Empty element definition

A file/record containing TLV objects is considered to be empty if the firs byte in the file/record is set to 'FF'. This means that a TAG value can never be defined for 'FF'. Further in a file/record if the first byte after a TLV object is set to 'FF' the rest of the file/record is empty. This definition allows files/records not to be personalised with a default value other than 'FF'. Further more it allows for padding with 'FF' on unused bytes in a record. Reference file content

Case 1:
The phonebook has more than 254 entries. Additional number (3 additional numbers) information and second name information can be added to each ADN entry. In addition each entry has a 2 byte Unique ID (UID) attached to it. The phonebook also contains two files that are shared EFEXT1 and EFPAS. These files are addressed from inside a file. EFEXT1 is addressed via EFADN, EFADN1. EFPAS is addressed by TLV objects in the phone book structure, this is indicated by tag 'XZ' in EFPBC, EFPBC1. The phone book supports two levels of grouping and hidden entries in EFPBC. The order of the TLV objects in EFPBC or EFPBC1 is of no importance.

Two records are needed in the reference file PBR '4F30' for supporting more than 254 entries. The reference file PBR '4F30' record structure is as shown in table 1x.

The structure of the DFPHONEBOOK for Case 1 is shown in table 1y.

Table 1y Structure of EFs inside DFPHONEBOOK
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The content of a phonebook entry in the range from 1-508 is described in table 1d and 1e. 

Table 1x Contents of EFPBR
Record 1
Tag'XX'
L='0A'
'4F3A'
'4F09'
'4F11'
'4F19'
'4F21'
Tag'XZ'
L='04'
'4F4A'
'4F4B'
'FF'

Record 2
Tag'XX'
L='0A'
'4F3B
'4F0A'
'4F12'
'4F1A'
'4F22'
Tag'XZ'
L='04'
'4F4A'
'4F4B'
'FF'

Table 1d Structure of the 254 first entries in the phonebook

ADN '4F3A'
PBC'4F09'
ANR'4F11'
SNE'4F19'
UID'4F21'
EXT1'4F4A'
PAS'4F4B'

Rec 1
ADN

Cont (1-(X+13))
EXT1 Rec '02' 
TLV Group ID 'AA' level 1
TLV Group ID 'BB' level 2
TLV Hidden 'CC'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
Second Name Alpha String
UID

Rec '02'

Record numbers as defined in PBC/ANR TLV

Rec 2
ADN

Cont (1-(X+13))
EXT1 Rec '2A' 
TLV Group ID 'aa' level 1
TLV Group ID 'bb' level 2
TLV Hidden 'cc'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
Second Name Alpha String
UID

Rec '2A*

Record numbers as defined in PBC/ANR TLV

Rec3
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Table 1e Structure of phone book entries 255-508 (Rec1-254)

ADN '4F3B'
PBC'4F0A'
ANR'4F12'
SNE'4F1A'
UID'4F22'
EXT1'4F4A'
PAS'4F4B'

Rec 1
ADN

Cont (1-(X+13))
EXT1 Rec '12' 
TLV Group ID 'AA' level 1
TLV Group ID 'BB' level 2
TLV Hidden 'AA'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
Second Name Alpha String
UID

Rec '12'

Record numbers as defined in PBC/ANR TLV

Rec 2
ADN

Cont (1-(X+13))
EXT1 Rec '0A' 
TLV Group ID 'aa' level 1
TLV Group ID 'bb' level 2
TLV Hidden 'BB'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
Second Name Alpha String
UID

Rec '0A*

Record numbers as defined in PBC/ANR TLV

Rec3
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Case 2:
The phonebook has more than 254 entries. Additional number (3 additional numbers) information can be added to each ADN entry. Second name information can be added only for 254 entries (EFSNE1 is missing and EFSNE is shared). In addition each entry has a 2 byte unique ID (UID) attached to it. The phonebook also contains three files that are shared EFSNEEFEXT1 and EFPAS. These files are addressed from inside a file. EFEXT1 is addressed via EFADN, EFADN1 and EFPAS is addressed by TLV objects in EFPBC, EFPBC1. The phonebook supports two levels of grouping and hidden entries in EFPBC. The order of the TLV objects in EFPBC or EFPBC1 is of no importance.

Two records are needed in the reference file PBR '4F30' for supporting more than 254 entries. The reference file PBR '4F30' record structure is as shown in table 1y.

The structure of the DFPHONEBOOK for Case 2 is shown in table 1y1.

Table 1y1 Structure of EFs inside DFPHONEBOOK 
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The content of phonebook entries in the range from 1-508 is described in table 1d1 and 1e1.

Table 1x1 Contents of EFPBR 

Record 1
Tag'XX'
L='0A'
'4F3A'
'4F01'
'4F09'
'4F11'
'4F21'
Tag'XY'
L='02'
'4F19'
Tag'XZ'
L='04'
'4F4A'
'4F4B'
'FF'

Record 2
Tag'XX'
L='0A'
'4F3B
'4F02'
'4F0A'
'4F12'
'4F22'
Tag'XY'
L='02'
'4F19'
Tag'XZ'
L='04'
'4F4A'
'4F4B'
'FF'

Table 1d1 Structure of the 254 first entries in the phonebook

ADN '4F3A'
IAP'4F01'
PBC'4F09'
ANR'4F11'
UID'4F21'
SNE'4F19'
EXT1'4F4A'
PAS'4F4B'

Rec 1
ADN

Cont (1-(X+13))
EXT1 Rec '02' 
Pointer to Record in SNE 

Rec '15'
TLV Group ID 'AA' level 1
TLV Group ID 'BB' level 2
TLV Hidden 'CC'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
UID

Rec '15'
Second Name Alpha String
Rec '02'

Record numbers as defined in PBC/ANR TLV

Rec 2
ADN

Cont (1-(X+13))
EXT1 Rec '2A' 
Pointer to Record in SNE 

Rec '01'
TLV Group ID 'aa' level 1
TLV Group ID 'bb' level 2
TLV Hidden 'cc'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
UID

Rec '01'
Second Name Alpha String
Rec '2A*

Record numbers as defined in PBC/ANR TLV

Rec3
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Table 1e1 Structure of phone book entries 255-508 (Rec1-254)

ADN '4F3B'
IAP'4F02'
PBC'4F0A'
ANR'4F12'
UID'4F22'
SNE'4F19'
EXT1'4F4A'
PAS'4F4B'

Rec 1
ADN

Cont (1-(X+13))
EXT1 Rec '12' 
Pointer to Record in SNE 

Rec '15'
TLV Group ID 'AA' level 1
TLV Group ID 'BB' level 2
TLV Hidden 'AA'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
UID

Rec '15'
Second Name Alpha String
Rec '12'

Record numbers as defined in PBC/ANR TLV

Rec 2
ADN

Cont (1-(X+13))
EXT1 Rec '10' 
Pointer to Record in SNE 

Rec 'FF'
TLV Group ID 'aa' level 1
TLV Group ID 'bb' level 2
TLV Hidden 'BB'
'FF' or Tag 'FE'
TLV ANR1

Ref  "Fax"
TLV ANR2 Ref "Work"
TLV ANR3 

Ref  "User defined"
UID

No Entry
Second Name Alpha String
Rec '10*

Record numbers as defined in PBC/ANR TLV

Rec3
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Public Phone Book EF structure

The EF structure related to the public phone book is located under DFPHONEBOOK in DFTELECOM. A USIM specific phone book may exist for application specific entries. The application specific phone book is protected by the application CHV1. The application specific phone book is a copy of the file structure of the one specified for the public phone book under DFPHONEBOOK. The application specific phonebook may contain a different set of files than the on in the public area under DFTELECOM.

Phone Book Reference file EFPBR 
The phone book structure is presented in the phone book reference file. The reference file contains one record for each EFADN file (EFADN, EFADN1) Each record contains one or more TLV objects to indicate the relationship between the different files in the phone book. Tags in table 2a are defined for EFPBR TLV objects.



            Table 2a Phone Book Reference file Tags

Tag Value
TAG Description

'XX'
Indicating files where the amount of records equal to master EF, type 1

'XY'
Indicating files that are linked using the index administration file, type 2. Order of pointer appearance in index administration EF is the same as the order of file IDs  following this tag

'XZ'
Indicating files that are addressed inside a TLV object, type 3. (The file pointed to is defined by the TLV object.)

The amount of data in each record is depending upon which EFs are associated with the phone book. If the phone book contains more than 254 ADN records two or more EFADN exists. The reference file structure is as shown in table 3. The phone book may contain all or part of the optional files. The information provided by the optional files is defined by their IDs. Only those optional files present in the structure is indicated in EFPBR. The ME constructs the phone book out of the information provided in the reference file record(s). 

Tag 'XZ' in the reference file record  is used in case the phone book contains more than 254 entries and EFEXT1 is shared between EFADN and EFADN1. If EFEXT1 is shared it is indicated in the EFPBR record specifying the files associated with EFADN and EFADN1.

Table 3 Phone Book Reference file EFPBR structure

Identifier: '4F30'
Structure: linear fixed
Optional

Record Length: X bytes
Update activity: low

Access Conditions:


READ
EFADN

UPDATE
ADM


INVALIDATE
ADM


REHABILITATE
ADM



Bytes
Description
M/O
Length

1 - X
TLV object(s) for indicating EFs that are part of the phone book structure
M
X bytes

Coding of the Short File Identifier:
b8
B7
b6
b5
b4
RFU
RFU
RFU

Note:

From b8 to b4: 5 bits to define Short File Identifier of the corresponding file.

The 5 least significant bits of the File Identifier shall code the Short File Identifier.

From b3 to b1: 3 bits RFU.

Index Administration file EFIAP

This file is present if Tag 'XY' is indicated in the reference file.

The EF contains pointers to the different records in the files that are part of the phone book. The index administration file record number/ID is mapped one to one with the corresponding EFADN. The index administration file contains the same amount of records as EFADN. The order of the pointers in an EFIAP is the same as the order of file IDs that appear in the TLV object indicated by Tag 'XY' in the reference file record.

The value 'FF' is an invalid record number/ID and is used in any location in to indicate that no corresponding record in the indicated file is available. 

The content of EFIAP is set to 'FF' at the personalisation stage.



Table 4 Index administration file EFIAP structure

Identifier: '6FXX'
Structure: linear fixed
Optional

Record Length: X bytes
Update activity: high

Access Conditions:


READ
EFADN

UPDATE
EFADN

INVALIDATE
ADM


REHABILITATE
ADM



Bytes
Description
M/O
Length

1 
Pointer to record in first file following Tag 'XY'
M
1 byte

2 
Pointer to record in second file following Tag 'XY' 
M
1 byte

X
Pointer to record in  the X th file following Tag 'XY'
M
1 byte

Note: The amount of bytes in a record is equal to the number of files indicated the EFPBR following tag'XY'

Abbreviated Dialling Numbers EFADN
The phone book is an extension of the existing ADN feature in the GSM SIM. The existing ADN feature contains the EFADN and EFEXT1. These two data fields are mandatory in the phone book for GSM compatibility. The content of the EFADN is as described in table 5. The usage of the extension file EFEXT1 is compatible with GSM. This means that at the end of the record in EFADN a pointer to the corresponding entry in EFEXT1 can be found. 

       Table 5 Structure of EFADN
Identifier: '6F3A'
Structure: linear fixed
Mandatory

Record length: X+14 bytes
Update activity: low

Access Conditions:


READ
CHV1


UPDATE
CHV1


INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1 to X
Alpha Identifier
O
X bytes

X+1
Length of BCD number/SSC contents
M
1 byte

X+2
TON and NPI
M
1 byte

X+3 to X+12
Dialing Number/SSC String
M
10 bytes

X+13
Capability/Configuration Identifier
M
1 byte

X+14
Extension1 Record Identifier
M
1 byte

EFEXT1 (Extension1)

This EF contains extension data of an ADN/SSC, an MSISDN, or an LND. Extension data is caused by:

‑
an ADN/SSC (MSISDN, LND) which is greater than the 20 digit capacity of the ADN/SSC (MSISDN, LND) Elementary File or where common digits are required to follow an ADN/SSC string of less than 20 digits. The remainder is stored in this EF as a record, which is identified by a specified identification byte inside the ADN/SSC (MSISDN, LND) Elementary File. The EXT1 record in this case is specified as additional data;

‑
an associated called party subaddress. The EXT1 record in this case is specified as subaddress data.

Table 6 Structure of EFEXT1
Identifier: '6FXX'
Structure: linear fixed
Optional

Record length: 13 bytes
Update activity: low

Access Conditions:


READ
CHV1


UPDATE
CHV1


INVALIDATE
ADM


REHABILITATE
ADM



Bytes
Description
M/O
Length

1
Record type
M
1 byte

2 to 12
Extension data
M
11 bytes

13
Identifier
M
1 byte

‑
Record type

Contents: type of the record

Coding: 



b8
b7
b6
b5
b4
b3
b2
b1











Called Party Subaddress











Additional data











RFU

b3‑b8 are reserved and set to 0;

a bit set to 1 identifies the type of record;

only one type can be set;

'00' indicates the type "unknown".


The following example of coding means that the type of extension data is "additional data":



b8
b7
b6
b5
b4
b3
b2
b1














0
0
0
0
0
0
1
0

‑
Extension data

Contents: Additional data or Called Party Subaddress depending on record type.

Coding:

Case 1, Extension1 record is additional data:


The first byte of the extension data gives the number of bytes of the remainder of ADN/SSC (respectively MSISDN, LND). The coding of remaining bytes is BCD, according to the coding of ADN/SSC (MSISDN, LND). Unused nibbles at the end have to be set to 'F'. It is possible if the number of additional digits exceeds the capacity of the additional record to chain another record inside the EXT1 Elementary File by the identifier in byte 13.

Case 2, Extension1 record is Called Party Subaddress:


The subaddress data contains information as defined for this purpose in GSM 04.08 [15]. All information defined in GSM 04.08, except the information element identifier, shall be stored in the SIM. The length of this subaddress data can be up to 22 bytes. In those cases where two extension records are needed, these records are chained by the identifier field. The extension record containing the first part of the called party subaddress points to the record which contains the second part of the subaddress.

‑
Identifier

Contents: identifier of the next extension record to enable storage of information longer than 11 bytes.

Coding: record number of next record. 'FF' identifies the end of the chain.


Example of a chain of extension records being associated to an ADN/SSC. The extension1 record identifier (Byte 14+X) of ADN/SSC  is set to 3.





In this example ADN/SSC is associated to additional data (record 3) and a called party subaddress whose length is more than 11 bytes (records 6 and 5).

Phone book control EFPBC
This EF contains control information related to each entry in the phone book. This EF contains as many records as the EFADN that it is associated with. Each record in EFPBC points to a record in EFADN. Control information like grouping and hidden entry is indicated in this EF.

The structure of the file is linear fixed and a record may contain several TLV objects. The usage of TLV objects allows for different type of control information to be provided in EFPBC. The tag indicates what kind of information is supplied in the value data field. The Tag value 'FF' (not used) is reserved to indicate that no further TLV objects are defined in the remaining part of the record. The content of the remaining part of the record following Tag 'FF' is set to 'FF'. 

The content of EFPBC is linked to the associated EFADN record by means of the ADN record number/ID  (there is a one to one mapping of record number/identifiers between EFPCB and EFADN).

If the grouping tag is indicated in a record in EFPBC the contents of the data field following the tag is the grouping ID that is assigned to the phone book entry. The grouping ID indicates the record number in the phone book alpha string file EFPAS. If no grouping TLV object is indicated in EFPBC no grouping/grouping information is associated with the phone book entry. The alpha tag to be displayed to the user related to the grouping ID is stored in EFPAS. 

If the hidden tag is indicated in a record in EFPBC the contents of the phone book entry shall not be displayed to the user unless the hidden code has been verified. The ID in the TLV object indicating hidden entry is used to associate the code to be verified in order to display a hidden entry. The TLV object provides a record number/ID in the hidden code file and the path to it. The record number/ID is one byte (the first byte in the data part of the TLV object) the rest of the data in the TLV object contains the path where to find the file containing the code to be verified. The alpha information related to the hidden entry in the phone book is scrambled by the ME. The key used by the scrambling algorithm is the hidden code for that entry. Alpha information for one entry may be spread over several files. The hidden code file may reside in the Telecom directory or in the USIM application. 




Table 7 Tag definition for EFPBC
Tag Value
TAG Description

'10'
Grouping

'11'
Hidden

'FE'
Entry Modified

Table 8 Structure of EFPBC
Identifier: '6FXX'
Structure: linear fixed
Optional

Record length: X bytes
Update activity: low

Access Conditions:


READ
EFADN

UPDATE
EFADN

INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1-X
TLV object(s)
M
X bytes

Phone Book text information data field  EFPAS
This file contains the alpha strings that are associated with the grouping tag in EFPBC and the user defined naming tag in EFANR. The file is of linear fixed structure. The ID indicated in the grouping TLV object in EFPBC or the ID following tag indicating user defined naming in EFSNE points to a record number in EFPAS. The alpha string stored in this EF is displayed by the ME as the grouping information. The structure of this EF is as follows.

Table 9 Structure of EFPAS
Identifier: '6FXX'
Structure: linear fixed
Mandatory

Record length: X bytes
Update activity: low

Access Conditions:


READ
EFADN

UPDATE
EFADN

INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1 to X
Alpha text string
M
X bytes

Additional Number EFANR
Several phone numbers can be attached to one EFADN record. The additional number information is provided in an elementary file. The amount of additional number entries may be less than or equal to the amount of records in EFADN. If the amount of ANR records is equal to the amount of ADN records byte 2 is set to FF in the ANR record and the ANR file ID is indicated in the reference file using tag 'XX'. A valid record in EFANR is indicated in the first byte of the record being not 'FF'. The EF structure is linear fixed and the record has a format containing several TLV objects. Each TLV object contains a number. The Tag indicates what type of number is indicated in the value field of the TLV object. This structure allows several types of numbers to be stored in the same record. Tags associated with EFANR are defined in table 10. Tag 'XH' indicates that a user defined alpha string is defined for the number in this TLV object. The structure of the data field part of this TLV object contains the record number/ID of a record in EFPAS, which contains the text to be displayed followed by the number to be displayed.

The coding rules for the EFADN dialling number/SSC string applies for the EFSNE TLV object value field. The Tag value 'FF' is reserved to indicate that no further TLV objects are defined in the data part of the record. The content of the data part of the record following Tag 'FF' is set to 'FF'. 

The amount of EFADN records may exceed 254 and are then split into two data fields. In order to link the additional number information record to the correct EFADN entry the control information in a additional number information record contains a pointer to the reference file record identifier from where the correct EFADN can be found.





Table 10. Tag definitions for EFANR
Tag Value
TAG Description

'XA'
Private

'XB'
Business

'XC' 
Fax

'XD'
Work

'XE'
Home

'XF'
Mobile

'XG'
Pager

'XH'
User defined text

The structure of EFANR is shown in table 11

Table 11. Structure of EFANR
Identifier: '6FXX'
Structure: linear fixed
Optional

Record length: X+3 bytes
Update activity: low

Access Conditions:


READ
EFADN

UPDATE
EFADN

INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1
Reference file Record Identifier
M
1 byte

2 
ADN file Record Identifier
M
1 byte

3-X+3
TLV object strings
M
   X bytes

Second Name EFSNE
The phone book also contains the option of a second name entry. The second name entry is associated with the ADN record through the pointer in the index administration file. The amount of second name entries may be less than or equal to the amount of records in EFADN. If the amount second name records are equal to the amount of ADN records byte X+2 is set to FF and the EFSNE file ID is indicated in the reference file record using tag 'XX'. The structure of the EFSNE (Second NamE) is identical to that of EFADN but the actual number information is missing. The amount of EFADN records may exceed 254 and are then split into two data fields. In order to link the second name record to the correct EFADN entry the control information in a second name record contains a pointer to the reference file record identifier from where the correct EFADN can be found.



Table 12: Structure of  EFSNE
Identifier: '6FXX'
Structure: linear fixed
Optional

Record length: X+2 bytes
Update activity: low

Access Conditions:


READ
EFADN

UPDATE
EFADN

INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1 to X
Alpha Identifier of Second Name
M
X bytes

X+1
Reference file Record Identifier 
M
1 byte

X+2
ADN file Record Identifier
M
1 byte

Application Specific Phone Book Files

Incoming Call Information EFICI

This EF is application related and located within the USIM application. The incoming call information can be linked to the phone book stored under DFTELECOM or to the local phone book within the USIM. The EFICI contains the information related to incoming calls. 

The time of the call and duration of the call is stored in this EF. This EF can also contain an alpha identifier that may be supplied with the incoming call. This EF is of cyclic structure and contains a limited amount of entries. When the EF is full the next entry overwrites the first entry in the file. 

If CLI is supported and the incoming phone number matches a number stored in the phone book the incoming call information is linked to the corresponding information in the phone book. If the incoming call matches an entry but is indicated as hidden in the phone book the link is established but the information is not displayed by the ME if the code for the secret entry has not been verified. The ME shall not ask for the secret code to be entered at this point.

The public part of the phone book is located in DFTELECOM where as the application specific phone book

files are located within the USIM. In order to link the correct phone book and the correct entry to the incoming call information an indication of where the phone book is located must be provided. The indication of the phone book location is through EFDIR. Each record in EFICI contains a reference pointer to the application ID/path in EFDIR. The location of DFTELECOM is specified in the EFDIR as well as the location of the USIM application.

As the phone book may consist of more than one EFADN with associated information the record in EFICI must be linked to the correct EFADN and the correct record in EFADN. Linking is achieved by referring to the appropriate reference file and the record number in the reference file (this gives the correct EFADN). 

Each record in the reference file contains a list of EFs associated with the EFADN and the file ID of the EFADN itself (this gives the EFADN location). Each record in the EFICI also contains a pointer to the record in EFADN (this gives the location of the record in EFADN). 

This allows the usage of one EFICI to be associated with several EFADN files. The structure of EFICI is shown in table 13. The number content is coded using the rules for EFADN .

Table 13 Structure of EFICI
Identifier: 'XXXX'
Structure: Cyclic
Optional

Record length: X+26 bytes
Update activity: high

Access Conditions:


READ
CHV1


UPDATE
CHV1


INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1 - X
Alpha Identifier
O
X bytes

X+1
Length of BCD number/SSC contents
M
1 byte

X+2 - X+11
Incoming Call  Number/SSC String
M
10 bytes

X+12 – X+19 
Incoming call date and time (see detail 1)
M
8 bytes

X+20 – X-22
Incoming call duration (see detail 2)
M
3 bytes

X+23
Incoming call status (see detail 3)
M
1  byte

X+24
Pointer to application in EFDIR
M
1 byte

X+25
Pointer to Phone book reference file record ID (see note)
M
1 byte

X+26
Pointer to ADN record number ID/EXT1 record ID
M
1 byte

Note: If the reference file record ID, byte 25, is set to 'FF' it indicates that no link to the phone book exists. In this case the value in byte X+26 is pointing to a record in the EXT1 file.

Detail 1 Coding of date and time

The date and time is coded on 4 bytes. The coding used is BCD. Byte 1 encodes the day, byte 2 the month and the year is coded over bytes 3 and 4. (dd.mm.yyyy). The time is coded over 3 bytes. Byte 5 encodes the hour, byte 6 the minute and byte 7 the second (hh.mm.ss). 

Detail 2 Coding of call duration 

First byte:



b8
b7
b6
b5
b4
b3
b2
b1
















223
222
221
220
219
218
217
216

Second byte:



b8
b7
b6
b5
b4
b3
b2
b1
















215
214
213
212
211
210
29
28

Third byte:



b8
b7
b6
b5
b4
b3
b2
b1
















27
26
25
24
23
22
21
20

For instance, '00' '00' '30' represents 25+24.

Detail 3 Coding of Call status

b8
b7
b6
b5
b4
b3
b2
b1























Answered='0'/ Not Answered='1'










Reserved










Reserved










Reserved










Reserved










Reserved










Reserved










Reserved

Outgoing Call Information EFOCI

This EF is application related and located within the USIM application. The outgoing call information can be linked to the phone book stored under DFTELECOM or to the local phone book within the USIM. The EFOCI contains the information related to outgoing calls. 

The time of the call and duration of the call is stored in this EF. This EF is of cyclic structure and contains a limited amount of entries. When the EF is full the next entry overwrites the first entry in the file. 

If the dialled phone number matches a number stored in the phone book the outgoing call information is linked to the corresponding information in the phone book. If no match is found in the phone book the pointers to the phone book reference file record ID and pointer to index administration file record number/ID are set to 'FF'. The dialled number may match with a hidden entry in the phone book. If the dialled number matches a hidden entry in the phone book the link is established but the information related to the phone book entry is not displayed by the ME, if the hidden code has not been verified. The ME shall not perform hidden code verification at this point.

The public part of the phone book is located in DFTELECOM where as the application specific phone book is located within the USIM. In order to link the correct phone book and the correct entry to the incoming call information and indication of where the phone book is located must be provided. The indication of the phone book location is through EFDIR. Each record in EFOCI contains a reference pointer to the application ID/path in EFDIR. The location of DFTELECOM is specified in EFDIR as well as the location of the USIM application.

As the phone book may consist of more than one EFADN with associated information the record in EFICI must be linked to the correct EFADN and the correct record in EFADN. Linking is achieved by referring to the appropriate reference file and the record number in the reference file (this gives the correct EFADN). 

Each record in the reference file contains a list of EFs associated with the EFADN and the file ID of the EFADN itself (this gives the EFADN location). Each record in the EFOCI also contains a pointer to the record EFADN (this gives the location of the record in EFADN). 

This allows the usage of one EFOCI to be associated with several EFADN files. The structure of EFOCI is shown in table 14. The number content is coded using the rules for EFADN . The encoding of the date and time is the same as for EFICI



Table 14 Structure of EFOCI
Identifier: 'XXXX'
Structure: Cyclic
Mandatory

Record length: 25 bytes
Update activity: high

Access Conditions:


READ
CHV1


UPDATE
CHV1


INVALIDATE
CHV2


REHABILITATE
CHV2



Bytes
Description
M/O
Length

1
Length of BCD number/SSC contents
M
1 byte

2 - 11
Outgoing Call  Number/SSC String
M
10 bytes

12 – 19 
Outgoing call date and time
M
8 bytes

20 – 22
Outgoing call duration
M
3 bytes

23
Pointer to application in EFDIR
M
1 byte

24
Pointer to Phone book reference file record ID (see note)
M
1 byte

25
Pointer to ADN record number ID/EXT1 record ID
M
1 byte

Note: If the reference file record ID is set to 'FF' it indicates that no link to the phone book exists. In this case the value in byte X+25 is pointing to the record EXT1 file

Incoming Call Timer  EFICT
This EF contains the accumulated call counter value for the current call and previous calls. The EF is USIM specific and resides within the USIM application. The structure of EFICT is shown in table 15.



Table 15 Structure of EFICT
Identifier: '6FXX'
Structure: cyclic
Mandatory

Record length: 3 bytes
Update activity: high

Access Conditions:


READ
CHV1


UPDATE
CHV1/CHV2



(fixed during administrative management)


INCREASE 
CHV1


INVALIDATE
ADM


REHABILITATE
ADM



Bytes
Description
M/O
Length

1 ‑ 3
Accumulated count of units
M
3 bytes

Coding: 

First byte:



b8
b7
b6
b5
b4
b3
b2
b1
















223
222
221
220
219
218
217
216

Second byte:



b8
b7
b6
b5
b4
b3
b2
b1
















215
214
213
212
211
210
29
28

Third byte:



b8
b7
b6
b5
b4
b3
b2
b1
















27
26
25
24
23
22
21
20

For instance, '00' '00' '30' represents 25+24.

Outgoing Call Timer  EFOCT
This EF contains the accumulated call counter value for the current call and previous calls. The EF is USIM specific and resides within the USIM application. The structure of EFOCT is shown in table 



Table 15 Structure of EFOCT
Identifier: '6FXX'
Structure: cyclic
Mandatory

Record length: 3 bytes
Update activity: high

Access Conditions:


READ
CHV1


UPDATE
CHV1/CHV2



(fixed during administrative management)


INCREASE 
CHV1


INVALIDATE
ADM


REHABILITATE
ADM



Bytes
Description
M/O
Length

1 ‑ 3
Accumulated count of units
M
3 bytes

Coding: 

First byte:



b8
b7
b6
b5
b4
b3
b2
b1
















223
222
221
220
219
218
217
216

Second byte:



b8
b7
b6
b5
b4
b3
b2
b1
















215
214
213
212
211
210
29
28

Third byte:



b8
b7
b6
b5
b4
b3
b2
b1
















27
26
25
24
23
22
21
20

For instance, '00' '00' '30' represents 25+24.

Performance

The phone book is based on several files that can be read using standard ISO commands. In order to speed up the read procedure the SFI (short file identifier) concept has been implemented. The SFI concept allows data to be read using SFI without selecting the file. Rules for SFI usage can be found in ISO/IEC 7816-4. Reading a phone book entry is a sequence of reading records. The speed of this read procedure is the same as what exists in GSM today. The performance is dependent upon on two issues. The card response time and the amount of data to be read over the interface. The data transfer speed can be improved using the speed enhancement. One phone book entry means reading of 100 bytes on an average. With the speed enhancement the data transfer is around 50 kbits/s. Reading 100 bytes = 800 bytes is less than 10 ms. The protocol and hand shaking will however reduce the effective speed. The estimated time for reading a phone book entry is in the range of 100 – 200 ms.

ME memory consumption

The ME must at least read part of the phone book at UICC power up. This is the phone book initialisation procedure. Alphabetical sorting is performed by the ME. This implies that the ME must at least read EFADN and EFSNE. The ME may also read EFIAP in order to establish a link table for fast access. All files indicated in the TLV object with tag 'XX' can be linked using the EFADN record number. It is clear that the ME must store the complete reference, which in this case is a record number. In order to save memory the ME may store part or the complete contents of a record. This is a trade off between memory consumption and speed. Storing the content of the complete ADN and SNE files together with the record number would for 500 entries require (28+13+1)*500 bytes = 21 kByte. This is a significant amount of memory.

UICC memory consumption

The UICC memory consumption for the phone book is as follows. The parameters used are as agreed at  t3#7.

Option 1

This option do not contain any second name information nor any email information. The first row is indicating the memory distribution between the different files for one entry. It is to be noted that the EFIAP data field is not needed in this configuration.

Entries
EFIAP
EFADN
EFPBC
EFANR


EFPAS
EFEXT1
EFUID
Total Memory

1
0
29
11
57


238
1.4
2
100.4

100
0
2900
1100
5700


238
140
200
10278

200
0
5800
2200
11400


238
280
400
20318

300
0
8700
3300
17100


238
420
600
30358

400
0
11600
4400
22800


238
560
800
40398

500
0
14500
5500
28500


238
700
1000
50438

Option 2

This option differs from option 1 with respect to a second name entry for each ADN record. This option is closest to the Japanese requirement of having a second name option for each ADN entry. This option does not need EIAP.

Entries
EFIAP
EFADN
EFPBC
EFANR
EFSNE

EFPAS
EFEXT1
EFUID
Total Memory

100
0
2900
1100
5700
1600

238
140
200
11878

200
0
5800
2200
11400
3200

238
280
400
23518

300
0
8700
3300
17100
4800

238
420
600
35158

400
0
11600
4400
22800
6400

238
560
800
46798

500
0
14500
5500
28500
8000

238
700
1000
58438

Option 3

This option has only 50 % second name capabilities. This configuration requires the usage of EFIAP.

Entries
EFIAP
EFADN
EFPBC
EFANR
EFSNE

EFPAS
EFEXT1
EFUID
Total Memory

100
200
2900
1100
5700
800

238
140
200
11278

200
400
5800
2200
11400
1600

238
280
400
22318

300
600
8700
3300
17100
2400

238
420
600
33358

400
800
11600
4400
22800
3200

238
560
800
44398

500
1000
14500
5500
28500
4000

238
700
1000
55438

Option 4

This option does not contain any second names but a possibility to have email addresses for 30% of the phone book entries.

Entries
EFIAP
EFADN
EFPBC
EFANR

EFEMAIL
EFPAS
EFEXT1
EFUID
Total Memory

100
200
2900
1100
5700

1000
238
140
200
11478

200
400
5800
2200
11400

2000
238
280
400
22718

300
600
8700
3300
17100

3000
238
420
600
33958

400
800
11600
4400
22800

4000
238
560
800
45198

500
1000
14500
5500
28500

5000
238
700
1000
56438

Option 5

This option is basically option 2 with the addition of the possibility to have email addresses for 30% of the phone book entries. This option is the most memory consuming option.

Entries
EFIAP
EFADN
EFPBC
EFANR
EFSNE
EFEMAIL
EFPAS
EFEXT1
EFUID
Total Memory

100
200
2900
1100
5700
1600
1000
238
140
200
12878

200
400
5800
2200
11400
3200
2000
238
280
400
25518

300
600
8700
3300
17100
4800
3000
238
420
600
38158

400
800
11600
4400
22800
6400
4000
238
560
800
50798

500
1000
14500
5500
28500
8000
5000
238
700
1000
63438

Option 6

This option allows for half of the phone book to have second name entries and 30 % of the phone book to have email address entries.

Entries
EFIAP
EFADN
EFPBC
EFANR
EFSNE
EFEMAIL
EFPAS
EFEXT1
EFUID
Total Memory

100
300
2900
1100
5700
1600
1000
238
140
200
13178

200
600
5800
2200
11400
3200
2000
238
280
400
26118

300
900
8700
3300
17100
4800
3000
238
420
600
39058

400
1200
11600
4400
22800
6400
4000
238
560
800
51998

500
1500
14500
5500
28500
8000
5000
238
700
1000
64938

22
19

_984224486.unknown

