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The SEARCH RECORD command, defined in ETSI 102 221 clause 11.1.7.1 performs a search of a given pattern inside the entire record, without considering the position of the pattern inside the record itself:

This function searches through a linear fixed or cyclic EF to find record(s) containing a specific pattern. [...] The search starts:

· either at the first byte of the record(s) (simple search); or

· from a given offset in the record(s); or

· from the first occurrence of a given byte in the record(s).

The response is either empty or contains the, up to the Le specified number of, record number(s) of the records that

matches the search in the selected EF.
The consequence of this definition is that, in most cases, SEARCH RECORD can only be effectively used to search when the entire record value is known and not in those cases where a short part of the record is required and is not at the end of the record itself.

A good example of EF where the SEARCH RECORD cannot be used in an efficient way is EFSMS in the USIM, as already highlighted in document C6-130354. Each record has one byte indicating the status followed by a remainder of 175 bytes. The status byte identifies if the space if free or not and, in case, if the message is already read or not. An optimal implementation might want to search all records where the first byte is '0' (free entries) in order to skip those and read only valid entries, in order to reduce the number of APDUs to the card, but this operation is not possible because a SEARCH RECORD function with pattern '0' would return also unused record that have any byte set to '0' in the remainder.
Analysis on EFs of the USIM

An analysis of record-based EFs currently defined in the USIM was performed, considering only those that are effectively used in commercial deployments and discarding those EFs that are most likely to contain only 1 or very few records (for example, EFEPSNSC or EFSMSP). The limitation of the SEARCH RECORD function impacts only the following EFs:

· EFECC (normally has only few records)
· EFSMS (discussed above)
· EFMMSN (similar to EFSMS, overall deployment is debatable)
Impact on phonebook

A separate discussion can be done for EFADN  and all the other various EFs coded in a similar manner. The current SEARCH RECORD command does not allow to perform efficiently a search for a given pattern: for example, it’s impossible to return records starting with letter 'A' as the function would return all the records containing that same byte as part of the alpha identifier or as part of any of the other fields. Anyway, in practical cases, the SEARCH RECORD with a pattern of all 'FF's can help identifying invalid records and skip reading them (not all the remaining records are valid though). Considering the fact that most MEs cache the content of the phonebook related files at power up, this limitation does not seem to be a major concern and SEARCH RECORD can effectively be used to avoid reading some unnecessary records.
Conclusion:

Given the very limited number of EFs impacted by the current definition of the SEARCH RECORD functionality, we think that extension of such command, also suggested by ETSI in document SCPREQ (13)000091r1 (not published by ETSI), might not be required by 3GPP: the complexity and the impact of such operation seem to likely exceed the final gain.
