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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP) Secretariat on behalf of the 3GPP Technical Specification Groups (TSGs).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

The present document is based ISO/IEC Directives. Most clauses of the ISO/IEC document have been retained, while some clauses have been modified or deleted. Additional material has been inserted.

Items concerning word-processor specific layout and formatting matters when using the Microsoft Word for Windows( based skeleton documents and templates are shown with shaded background. Boiler plate text (i.e. text which shall be directly used in 3GPP specifications) is represented by italic characters.

Introduction

UICC and mobile handset technology has evolved over time by providing a wide range of new services and technical capabilities. The UICC platform has evolved, and still is. In particular, the UICC platform evolutions include higher memory capacity (e.g. High density memory up to Giga bytes), new communication interfaces (e.g. USB high speed interface), new capabilities (e.g. SCWS, IP-connectivity, Secure Channel…) and advanced security features (such as the Confidential Applications for trusted 3rd parties). Mobile handset platform evolutions include new capabilities (WiFi, GPS, Bluetooth, Touch Screen, speech recognition, …) and new form factors (e.g. radio modems, wireless broadband 3G Notebooks, …) and correlated new features. 
Despite these technological enhancements and service evolutions, USIM capabilities are still restricted to the original features such as end-user network authentication, basic customer information storage capabilities (phonebook, SMS and some network settings) and the support of USAT, a basic toolkit to design simple portable applications.

The intent of this study item is to identify use cases and requirements enabling Mobile Network Operators to distribute new services based on the USIM, to improve the customer experience and ease the portability and customisation of operator-owned and customer-owned settings from one device to another (such as APN and other 3G Notebook settings, graphical user interface, MNO brand, Connection Manager settings,…), and help in reducing operation costs and radio resources usage.
The study item also investigates about potential UICC/USIM enhancements in terms of improvement of the usability and efficiency of the Mobile Station system.
1
Scope

The object of this Technical Report is to identify use cases and requirements for new USIM-based services, for specific services where the USIM is used inside terminals with specialised functionalities (e.g. radio modems, 3G Notebook terminals), for possible enhancements in the Man-Machine Interface (MMI) of the User Equipment to ease the user experience, for the evolution path from the traditional USAT to a multimedia USIM toolkit support, and for any other potential UICC/USIM enhancement.

The object of the Technical Report is restricted to the use cases and services that cannot be fully and easily implemented and provided by using the existing standards, but require some enhancements on the UICC/USIM requirements.

The object of the Technical Report is also to explicitly identify these enhancements as a guideline for 3GPP SA1 decisions about what should be included into the service requirement specifications and from which release onwards.

2
References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
GSMA Smart SIM project deliverables - http://www.gsmworld.com/newsroom/document-library/technical_documents.htm;
[2]
GSMA 3G Notebook project deliverables - http://www.gsmworld.com/newsroom/document-library/technical_documents.htm;

[3]
3GPP TS 22.101 "Service principles"

[4]
3GPP TS 22.038: "SIM application toolkit, stage 1"

[5]
3GPP TS 22.030: "Man-Machine Interface (MMI) of the User Equipment (UE)"

[6] 
3GPP TS 31.102: "USIM Application Characteristics"

[7]
3GPP TS 31.101: "UICC-terminal interface; Physical and logical characteristics"
[8]
ETSI TS 102 600: "UICC-Terminal interface; Characteristics of the USB interface" V 7.6.0
[9]
ETSI TS 102 613: "Smart Cards; UICC - Contactless Front-end (CLF) Interface; Part 1: Physical and data link layer characteristics" V 9.0.0
[10]
ETSI TS 102 622: "Smart Cards; UICC - Contactless Front-end (CLF) Interface; Host Controller Interface (HCI)" V 7.5.0

[11]
Open Mobile Alliance: "OMA-ERELD- Smartcard_Web_Server-V1_1-20090512-A"
[12]
ETSI TS 102 484 "Smart cards; Secure channel between a UICC and an end-point terminal" V7.5.0

[13]
ETSI TS 102 483 "Smart cards;UICC-Terminal interface;Internet Protocol connectivity between UICC and terminal" V8.1.0

[14]
ISO/IEC 7816-3: "Identification cards - Integrated circuit cards - Part 3: Cards with contacts -Electrical interface and transmission protocols".

3
Definitions and Abbreviations
3.1
Definitions
For the purposes of the present document, the following terms and definitions apply.

Definition:
definition 
3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

4
Use cases
4.1
Customer preferences portability
When the customer moves his USIM from one terminal to another, he typically experiences a loss of some preferences. Not all the customer settings and information are ported from one terminal to another but only a restricted set of it (including for instance the SMS-C number, the part of the Phonebook stored on the USIM, the list of the Preferred PLMNs,…). In particular, the following set of information cannot be ported from one terminal to another without using some specific synchronization mechanism (local or remote):
- bookmarks;

- ringtones and associated settings;

- multimedia content such as pictures, videos, audio recorded streams;

- Graphical User Interface;

This list is not exhaustive and only aims to show that a wide range of information cannot be easily ported from one terminal to another.

The customer preference portability offers benefits to different actors, mainly the customer, the terminal and the MNO.
The benefits for the customer consist on the certainty not to loose any important information when changing to a new terminal, no waste of  time and no specific and difficult procedures when synchronising the new terminal, and in general in reducing the potential barriers to change to a new terminal model.

The benefits for the terminal supplier consist on reducing the potential barriers for the customer to change the terminal model and move to a new model and hence a higher probability for selling more terminals.  
The benefits for the MNO consist on a reduction of potential customer care calls and the possibility to check and administrate this information remotely for diagnostic.

Due to the amount of data that is potentially needed, the target is definitely a USIM on board of a UICC with high density memory and the high speed interface (USB). Currently there is no standard mechanism to achieve this.
A Work Item in ETSI is aiming to define a new type of data storage; the scope of which covers this use case. 
The impact could be at least to ensure that the existing USIM files can be mapped onto this new data structure (the requirement reads: A mapping of TS 102 221 [1] file types, their behavior and limits (e.g. cyclic, transparent, linear fixed, BER-TLV) to new file types shall be provided).
4.2
Mobile Device Management USIM portability

When the customer moves his USIM from one terminal to another, he typically experiences a loss of several device settings.  Not all the device settings and information are ported from one terminal to another but only a restricted set of it. In particular, the following set of information cannot be ported from one terminal to another without using some specific synchronization mechanism (local or remote):

- VPN connection settings;

- APN settings (IP address, user name, password …);

- Home screen settings,

- Personal information such as pictures, audio content stored in the multimedia album of the terminal (i.e. backup scenario in case the end-user changes his/her mobile phone),

- Service parameters (e.g. email service parameters (address and SMTP server …), homepage for the web browser, bookmarks),
This list is not exhaustive and only aims to show that a wide range of information cannot be easily ported from one terminal to another.

The amount of data is considerably lower than the multimedia information as depicted in the “customer preferences portability” use case, so the target is both a USIM on board of a UICC with traditional memory or high density memory and with both the ISO and USB interface. The user is willing to get the same graphical environment he is familiar with,  This scenario implies that the configuration settings are standardized regarding the data format and how this data are accessed by the terminal. Before removing his UICC from the previous mobile phone, the user selects a menu in order to save the phone configuration. After having put the UICC in his new phone, the configuration could be automatically set up or could be selected by the user via a menu
Currently there is no standard mechanism to achieve this.

It  is beneficial if this mechanism works in the same way (or as much similar as possible) to the one identified for the “customer preferences portability” use case.
4.3
Multimedia USIM toolkit
UICC cards with USIM typically support also the USAT, a toolkit to develop and deliver UICC-based services (that is services based on applications stored in the UICC). The USAT is present since the 3GPP specifications Release 4 and include some basic features (such as display a text, request an input from the user, set up a voice call, send an SMS,…) and some upgrades have been proposed to enlarge the set of functionalities to offer multimedia UICC-based services. Unfortunately, due to the original constraints of the USAT, this approach does not fulfil all the MNOs requirements since for each new feature a new USAT command is needed and the terminal should support this specific command. The USAT has become on one side very complex and on the other side totally inadequate to follow all the evolutions of the request and moreover unsuitable to offer multimedia UICC-based toolkit applications (with a particular aim to web-like applications).
A new technology has been developed by OMA and optionally included into the 3GPP service requirements: the Smart Card Web Server as specified in [11]. The SCWS can be provided in two ways:

- On a UICC supporting the ISO/IEC interface by using a specific USAT command (“BIP in server mode”);

- On a UICC supporting the USB interface;

A UICC and a terminal supporting the USB interface are supporting the Smart Card Web Server.

A UICC and a terminal supporting the ISO interface are supporting the Smart Card Web Server if and only if both are implementing the USAT with the BIP in Server Mode.

Since the USAT is optional and the BIP in server mode is an optional feature of the USAT, it could happen that both the UICC and the terminal can implement the USAT without implementing the BIP.

In order to reduce the option fragmentation and offer multimedia USIM toolkit applications, 3GPP should evaluate the following scenario:

The USAT is optional. In case the USAT is implemented on a UICC with a USIM on board, then the “BIP in server mode” shall be supported (in general the class ´X´ is mandatory on the UICC side). In case the USAT is implemented on a terminal, and the terminal supports IP connections (that is the terminal has a web browser and data connection), then the “BIP in server mode” shall be supported.

Exceptions are for terminals not supporting IP connections (i.e. some 2G-only handsets) or not having a web browser (i.e. a 3G radio modem, a USB modem connected to a Notebook to provide mobile broadband connectivity, …).

A similar approach could be followed for the USAT class ´x´ in order to reduce the USAT implementation fragmentation. 
4.4
Migration from ISO to USB interface

Currently two interfaces are defined for the UICC platform: the ISO interface (see [xy]) and the USB interface (see [xz]). The ISO interface is old-fashioned and very limited in terms of capabilities, speed and efficiency. The migration from the ISO interface to the USB interface shall be considered.
Possible scenarios are the following:

1. From a defined Release X onwards all the new 3GPP features will only apply to a USIM based on the USB interface and the support of the USB interface will be mandatory from this Release onwards;

2. All new 3GPP features shall apply to both,  a USIM based on ISO and a USIM based on USB interface and the support of the USB interface is mandatory for a USIM supporting the new features;

3. All  new 3GPP features shall apply to both, a USIM based on the ISO interface and a USIM based on the USB interface;

4. Depending on the specific new 3GPP feature, this should apply to a USB-only USIM or to ISO-only USIM or to both;

4.5
Support of contactless services

More and more services are being offered using contactless technology. This contactless technology based on Near Field communication (NFC) has been originally designed as a purely smart card based technology, But there is also increasing interest to offer a combination of telecommunication services together with contactless services. Examples of these are the use of a combination of an NFC-enabled mobile phone including an NFC enabled UICC as a means to use public transport, do contactless payments, perform access control to buildings, etc. This technology enables mobile network operators to offer (via cooperation with other parties) also these contactless services.

The basic technology how to split the contactless functionality between a terminal and a UICC has been specified by ETSI in [xa] and [xb].

A related important issue is how to offer the customer a convenient and easy way to use MMI to work with the contactless application. As an example, when using a ticketing application, the user needs to be made aware of a transaction, i.e. the purchase of a ticket and he needs to be able to either confirm or deny this transaction. Another possible use case is the need to be able to purchase a ticket and being able to communicate with a related server application and providing the means to interact. A possible solution to provide this user interface is based on using the Smart Card Web Server as defined by OMA in [11]

Even though the support of contactless functionality is an option for the terminal and certainly has impacts on the costs, it should be considered to define some requirements in case a terminal supports contactless technology based on NFC.

These new requirements could be:
A terminal supporting contactless technology based on NFC shall support the single wire protocol as defined in ETSI TS 102 613 [9] and the host controller interface as defined in ETSI TS 102 622 [10]

A terminal supporting contactless technology based on NFC and additionally a web browser shall additionally support the Smart Card Web Server as defined by OMA in OMA-ERELD- Smartcard_Web_Server-V1_1-20090512-A [xy]
4.6
Reduction of USIM power consumption

Terminals are becoming more and more complex (large and coloured displays, multiple radio connections active at the same time,…) and offer more and more functionalities. Nevertheless one of the major constraints for many customers is still the possible maximum stand-by time of a terminal. Inside the terminal many optimisations have taken place to reduce the overall power consumption and hence keep stand-by times at a nearly constant level although increasing the features. Meanwhile the interface between terminal and UICC is a considerable power consumption factor. This is mainly caused by two issues, the presence detection and also the pro-active USIM polling. These occur in regular intervals and for each presence detection or pro-active polling the card needs to be active for a short while and hence consumes power.

On the other hand, also the features of the USIM have increased and as a result also the power consumption requirements for some of these specific features. As an example the calculation of sophisticated encryption algorithms in a reasonable time frame requires a specific power during this time frame. And considering new features like e.g the USB interface, these impose also some high power supply requirements during the phase these features are active.
It would be beneficial to reduce the average power consumption, meaning the power consumption of a USIM during a given time frame which includes active and inactive phases. 

One possible solution would be to update requirements on presence detection and pro-active polling, thus being able to optimise the power usage. But it needs to be kept in mind that there is a need for the USIM to start a pro-active session with the terminal and means need to be identified how this can b e ensured.
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