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1. Overall Description:

Short Message Service, SMS, in GSM is an extremely important function, extensively used all over the world. With ever-increasing number of users, limitations in present standard-based implementations are having serious consequences for users and operators alike.

When the original standard for GSM messaging was developed, it was focused on languages of Western European origin. For those, a comparatively small set of letters was sufficient to cover the alphabetic needs. The developed standard therefore made use of the same 7-bit (i.e. containing 128 characters) ETSI-specific coding scheme as for the paging system ERMES (European Radio Message System), with some minor changes

With the spread of GSM, that scheme became totally insufficient. The messaging standard was therefore modified, starting by its version 5.1.0 (March 1996), to permit also an alternative coding scheme, namely ISO/IEC 10646 in its two-octet (two-byte) coding variant UCS-2 (coding-wise identical to “Unicode”). This scheme however reduced the number of characters that can be contained within a message package, as described below.

Also, in the latest standard version an extension mechanism for the default alphabet has been introduced. It does not expand the letter repertoire, however.

The increasing emphasis on supporting multi-linguality in telecommunication – as well as in data processing – in today’s global society, in particular within the EU, makes the limitations of the present SMS standard’s coding schemes unacceptable to users. In this connection the ETSI standard ES 202 130 “Character repertoires, ordering rules and assignments to the 12-key telephone keypad” (2003-10) is especially relevant.

That standard specifies the alphabetic requirements of 28 European majority languages, only a few of which are fully accommodated by the ERMES scheme. Further, an EC/EFTA-financed update of the standard was decided on late last year, and is at present underway in STF300. The purpose of the update is to include letter repertoires and keypad assignments for European majority languages not covered in the present standard version (e.g. Ukrainian), as well as for important European minority languages (e.g. Raeto-Romanic variants) and major immigrant languages (e.g. Arabic).

The standard update, scheduled for publication in Sept. 2007, will expand the number of addressed languages to close to 100. It will therefore further underline the need for more efficient character handling in SMS. If the SMS standard is not modified accordingly, to accommodate Europe’s language requirements, it may quite possibly also have political implications, at least in the EU.

Relevant ETSI standard
The SMS standard specifying character representation in SMS seems to have been originally published in Sept. 1994 with the title “Digital cellular telecommunications system (Phase 2); Alphabets and language-specific information (GSM 03.38)”. Several subsequent versions have been published. The present version is 7.2.0 (1999-07), the GSM document having been reissued as TS 100 900.

In the standard, the ERMES coding scheme is referred to as the “default” alphabet. The 10646 coding scheme is specified through a normative reference to the ISO/IEC standard. An 8-bit “user-defined” coding is also permitted, although – as far as it has been possible for STF300 to ascertain – no mobile-phone manufacturers and/or operators have made use of it.

With the default 7-bit alphabet, the characters are packed into 140-octet (bytes) packages, permitting a message length of up to 160 characters. With the 10646 UCS-2 alphabet, where each character is represented by two octets, the maximum message length is 70 characters.

Although different implementations of the standard may be possible, it appears that all mobile-phone and system manufacturers have taken an obvious straight-forward approach. When a user inputs a message containing only the letters of the default 7-bit coding scheme, a message of maximum 160 characters is generated.

In early phones, only the default letter repertoire was available. Present-day phones, however, permit input of a much larger repertoire. If only default-scheme (7-bit) letters are input, a packed 7-bit message is generated. As soon as a letter outside that scheme is input, however, the generation switches to two-octet coding, permitting a maximum length of only 70 characters.

Understandably, users find this mobile-phone behaviour highly confusing. It also means waste of bandwidth, since even a single character outside of the default scheme may results in two or even three consecutive SMS being sent instead of a single one.

Also, it means that a user of one of the languages not covered by the default alphabet will in general have to pay more to transfer a message than a user of a language that is covered, i.e. a discrimination of several European languages!

Possible solutions to the problem
The problem as described above is technically outside of the HF expertise of STF300. However, it appears that at least three solution paths exist, and should be investigated by GSM experts.

1. Extended message length

One possibility is, in principle, to change the standard’s limitation of 140 octets to a higher value. This may however impact existing system implementations in a major way.

2. Data compression

The IT-conventional method for handling space inefficiency in data transmission (and data storage) is to apply some kind of compression on the data. Such compression is foreseen in GSM 03.38 from its version 5.1.0, March 1996. It was however only in the Sept. 1997 version 5.5.1 that compression “yet to be specified” was replaced by a reference to a newly-developed standard, GSM 03.42 (TS 101 032).

Possibly however, the Huffman-type compression specified in that standard may be unacceptably processor-demanding, at least for low-end phones. It has not been possible for STF300 to establish if the standard has been implemented in any phones and/or systems.

3. UCS-2 transformation according to UTF-8

Another method to effect some data compression is possibly to apply the ISO/IEC 10646 “UCS Transformation Format 8 (UTF-8)”, as an additional coding scheme.

The purpose of that transformation is not really compression, but avoiding complications in data transmission. Since every 10646 UCS-2 character is represented by two octets, a character data stream may contain single-octet values in the ranges used for control characters in 7- and 8-bit schemes (hex 00-1F and 7F). This may cause problems in “transparent” transmissions. The UTF-8 transformation ensures that such problems do not occur.

As a “side effect”, all Basic Latin characters (i.e. same as ASCII, hex 20-7E) will become represented by a single octet. Since that includes the letters a/A-z/Z, which in all Latin-script languages are the most common in text, considerable data compression will in practice occur.

UTF-8 transformation may however also place too great demands on processors. Further it shall be noticed that for characters with UCS-2 code values above hex 07FF, the transformation will actually produce three or more octets, making SMS even less efficient. This is the case for e.g. all Indian-language letters.

2. Actions:

To CT1 group.

ACTION: 
ETSI TC HF and STF300 ask CT1 to carefully study the above described problem and possible solutions. Would additional explanations be necessary, we will be glad to assist you and look forward to your preliminary or detailed feedback.
Guidance: See “Possible solutions to the problem” and the options described above.
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