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The memory consumption for the phone book implementation is calculated based on the different options agreed at TSG-T3#6. In addition to the options given a number of assumptions has been made due to the structure of the phone book. This structure has been developed over several meetings in order to save memory on the UICC.

The assumptions are related to the size of the alpha strings that can be used for displaying group information and for displaying the text related to the user defined tag for additional number information. This text is stored in a separate file and is pointed to by an identifier within the TLV object. The size of this file is assumed to have 14 bytes/record and 16 records. This configuration allows a maximum number of 16 different groups and user defined additional number tags to be specified. The content of the index file itself has not been encountered for since it will contain only two records for a phone book specifying up to 500 entries. The record length is depending upon the configuration but a record length less than 15 bytes is expected, which is negligible compared to the rest of the phone book. As EFEXT1 is used to store part of the number in the ADN filed a 10 % usage of this data field has been assumed.

The conclusion of the calculations shows that it is not possible to implement a phone book with 500 entries on a UICC containing less than 64 kByte of EEPROM with almost any of the options given. An other remark is that it seems a little bit too much to have as many as 4 additional numbers. This gives 5 numbers/entry as a total, which seems a lot. By reducing the amount of additional number information an implementation on a 32 kByte UICC would be feasible. Further more support of email addresses to a large extent is very memory consuming and seems therefore not feasible. Having local phone books under each USIM application seems not to be feasible due to the memory consumption. An other problem related to the USIM specific phone book is that the amount of EEPROM that is available for this phone book is not known but prior to the down loading. Before down loading the USIM application an enquiry must be performed to determine the available EEPROM space on the UICC that can be assigned to the USIM specific phone book. The UISM specific phone book must be configured taking these limitations into account before the USIM application is down loaded. The phone book is not the only EEPROM consumer in the UICC. There is also a need to store SMS like in GSM and there may be a need to store limited amount of multimedia messages. 

An other issue that may consume more memory is the coding used for the alpha strings. Using UCS2 coding would imply that two bytes are used for each character. Taking this into account in particular for EFSNE and EFEMAIL the size of these data fields may increase radically.  

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.
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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.
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Option 3

This option has only 50 % second name capabilities. This configuration requires the usage of EFIAP.
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Option 4

This option does not contain any second names but a possibility to have email addresses for 30% of the phone book entries.
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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.
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Option 6

This option allows for half of the phone book to have second name entires and 30 % of the phone book to have email address entries.
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Links to Incoming/Outgoing calls

The link from the incoming call list to a phone book entry uses two bytes in EFICI. This link indicates the location of the associated information in the phone book. One byte is used to indicate to which phone book the ICI (Incoming Call Information) is related the second byte is used to indicate to which record in EFADN the data is related. The ME has to perform a search one to establish the link. Once the link is established the data linked to the ICI can be retrieved using the links. 

The same approach is used for linking the outgoing call information.

Addition of Features

Features are added to the phone book by adding new elementary files. Each elementary file ID represents a specific feature/function (e.g. 6F3A is the ADN file and the contents and structure of that is known). The phone book index file is modified for each new file added to the phone book. Depending upon the feature added the index administration file is to be modified accordingly. From this point of view this approach is flexible.

 New features will not be known by old MEs. Indication of these new features in old MEs may be a problem if the ME implementation is generic and it actually can read all files in the phone book. The generic implementation in the ME would be based on the contents of the index file. If new tags are specified that are related to a new feature this would also cause problems with old MEs.

Implementation Complexity

This phone book concept is based on files and file control information stored on the UICC. It is based on commands defined by ISO/IEC (7816-4,8,9) and requires no new commands. The implementation is compatible with the existing ADN feature implemented in GSM. This means that an existing GSM ME can read/update and interpret the ADN and EXT1 part of this phone book.

The creation of one phone book entry is done be the ME. All the information needed for creation of an entry is stored on the card. The rules for constructing an entry are defined in the standard (31.102).

The UICC only has to support the indication that an ADN record that has been updated by a 2nd generation ME in order to indicate possible invalid data in the rest of the chain to an ME capable of managing the phone book. A special tag has been assigned for this (1 byte). Space for this tag must be allocated in EFPBC. 

Access time to phone book entries

As the phone book is constructed out of several elementary files each elementary file can be treated as a separate file for search purposes. This means that searching for a match of a second name entry is performed only on EFSNE. Commands exist for effective manipulations on records stored in a file. Manipulation of data inside a record is more difficult and no effective commands are available for that, except the new search command in ISO/IEC 7816-9. It is therefore and advantage from this point of view to have a phone book entry split on several files rather than one long record containing several TLV objects. There is no mechanism available for searching for TLV objects in a file/record. The data in the value part of the TLV object may match a specified search criterion although the purpose was to search for a TLV object tag. In order to search for TLV object tags in a file/record the UICC must be able to interpret each tag and the length of the following data in order to skip the data part in the search for a tag. No effective commands exist for this.

The phone book access is similar to the access of numbers in the ADN file in GSM. More data is to be read which implies the use of speed enhancements on the interface. Usage of the search command has an impact on the response, as the UICC then will perform the search. The usage of the search command under certain circumstances may be in conflict with the real time response required by an authentication request. As the commands are issued by the ME the ME can control the usage of these commands and to some extent prevent this problem.

Error Recovery

The error recovery is managed by the ME. Failure in writing part of the phone book entry to a file is managed by the ME. The ME knows what part of the data has been written and what data has failed. The error recovery mechanism is identical to the one used on the existing ADN and EXT data fields.

In case of a sudden power loss no/limited error recovery may be possible. 

Backward Compatibility

This phone book structure allows existing GSM MEs to read and update the ADN and EXT1 data fields. The new phone book structure is designed to use the existing structure as it exists in the GSM SIM. This also allows the GSM SIM ADN and EXT1 data fields to be read and updated without any special implementation in a 3G ME. A problem occurs when a 2nd generation ME updates the ADN file. In this case two possibilities are to be considered. The link to the rest of the information in the phone book entry should remain or be deleted. There is no mechanism to indicate to the UICC which of the two options to select. Therefore a tag has been specified to indicate that a particular ADN record has been modified by a 2nd generation ME. This tag is inserted by the UICC into the PBC file when an update occurs. It is then up to an ME that can manage the phone book to indicate to the user that these ADN records has been updated. A general indication that an ADN record has been modified by a 2nd generation terminal is needed. This information may be presented to the ME in the status information of EFPBC.

Schedule

The index file based phone book has been worked on for the last 6 months and the features and implementation has been elaborated at several meetings. Therefore the proposal can be considered as fairly mature. As no new commands are needed for implementing the phone book and it is based on existing structures the schedule for having a stable standard for release 99 is possible.
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