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�1	Scope

The purpose of this document is to describe the project plan for the Mobile Station Execution Environment (MEXE) work item standardisation. 

This document is a ‘living document’ and permanently updated by PT SMG. Proposals for change shall be forwarded to PT SMG, where the latest version can be obtained any time. The MEXE specification rapporteurs should make sure that this document can always reflects the latest status of work.

1.1	References

1.2	Abbreviations

MNCRS WG4	Mobile Network Computer Reference Standard Working Group 4



2	General Considerations for MEXE

2.1	Support tools for specification work

ETSI FTP Server (docboc.etsi.fr or docbox.etsi.org): 

	SMG4 /../SMG/SMG4/WI_mexe .



Email distribution list: SMG4_mexe@list.etsi.fr (Subscription for contributors from SMG1, SMG4, SMG9 and SMG10, instructions on how to subscribe in Tdoc SMG4 97p488)

2.2	Decisions at SMG

�Workitem Rapporteur

John Candish (NORTLEL);  email:  jfc@nortel.com��

2.2.1	SMG#22

SMG#22 agreed to establish a small project team that elaborated a workitem description backed by a feasibility study on mobile station application execution environment.

2.2.2	SMG#23

SMG#23 agreed the workitem description and the feasibility study conditionally. The condition is that the relationship between the SMG work and the WAP consortium can be clarified before WAP is taken into account. 

2.2.2	SMG#24 (bis)

SMG4 is mandated to communicate directly to MNCRS and WAP, provided that the WAP consortium is open for new members.  A LS had been sent to WAP from SMG#24bis, although some concerns were expressed afterwards. 

3	Co-operation with other groups

3.1	Co-operation with MNCRS-WG4: 

Close working contact with MNCRS-WG4 should be established. Initially SMG4 shall contact MNCRS-WG4 informing them of SMG’s proposed MEXE activities. SMG4 proposes that the work with MNCRS-WG4 is organised as follows:

SMG4 works with MNCRS-WG4 to produce an ETSI technical report on the additions required to Java to fully enable Java with GSM capabilities. It is envisaged that MNCRS-WG4 would then complete the necessary additions to Java standards. The technical report shall be actively maintained, in order that the Java standards can be kept up-to-date with new developments in GSM/UMTS.

Chairman of MNCRS-WG4: John Dykstra, Nortel (jdykstra@nortel.com, phone: +1-612-9328749)

Liaison officer to MNCRS: Jyrki Yli-Nokari, Nokia (jyrki.yli-nokari@nmp.nokia.com, phone: +358 400 834437)

Point of Contact in SMG4:  Sverre Slotte, Nokia (sverre@research.nokia.com, phone: +358 9 4376 6208)

3.2	Co-operation with JavaSoft: 

JavaSoft, as the body with overall responsibility for Java, should be kept informed of SMG’s work with MNCRS-WG4. It is expected that the MNCRS group would forward the GSM specific additions on JAVA to JavaSoft for endorsement..

3.3	Co-operation with other Java bodies: 

As the need arises.

3.4	Co-operation with the WAP Consortium: 

It is evident that a relationship with the WAP Consortium needs to be established as soon as possible in order to co-ordinate MEXE work and to avoid discontinuities between the two. 

A LS has been sent from SMG#23, SMG#24, SMG#24bis.

There is a liaison officer named to SMG: Jonas Branden,  jonas.branden@ecs.ericsson.se

4	Deliverables on MExE

4.1	MExE service definition (stage 1), GSM 02.57

Responsible Body: SMG1

Draft GSM 02.57�Rapporteur

Mark Cataldo, Lucent��approved at SMG#25��

Scope of this document is the high level requirements for the MExE work item. The stage1 document will be restricted to cover the high level requirement but not imply an architecture or a realisation. The major input to the stage 1 is the requirements in the feasibility study.Though the requirements are independent of any technology, the SMG work will focus on the two complementary technologies identified in the feasibility study, i.e. WAP and JAVA. At the same time it is recognised that some work, e.g. on WAP is carried out outside SMG.

The requirements will be presented from the perspective of the user, network operator and the third part service provider. (The third party SP is understood as being a body that is not a GSM network operator but still offering services to subscribers with a MExE terminal)

High level charging requirements will be covered in the stage 1. Responsible for detailed elaboration future after  stage 1 approval would be MoU SERG, CAGE2+ and SMG6.

High level Security requirements will be covered in the stage 1. Responsible for detailed elaboration future after  stage 1 approval would be SMG10.

4.2	GSM enhanced Java environment

Responsible Body: SMG4

03.57�Contact person

Mr. John Candish�presented for information at SMG#25�approved at SMG#26��

Scope of the deliverable will be:

Identify the necessary additions to the JAVA APIs to fully support GSM capabilities.

Propose the GSM reference profiles (e.g. personal, embedded JAVA and JAVA card) and the capabilities to be added as minimum capability set..

Propose a reference architecture of a mexe capable terminal, considering any possiible relationships with WAP architecture, JAVA environment in the terminal, JAVA Card within the SIM card the SIM Toolkit, possible and possible GSM bearers. 

Describe the additional functions in sufficient detail.

4.3	New specification: Support of multiple MExE technologies in GSM/UMTS

Responsible Body: SMG4

07.57�Contact person

Mr. John Candish�presented for information at SMG#25�approved at SMG#26��

Scope of the deliverable:

Identify and propose a solution for the issues raised by the support of multiple mexe technologies in GSM/UMTS. In particular this means the specification of a common and evolvable protocol for terminal capability negotiation. The protocol itself will have to incorporate a version handling mechanism. Software download is envisaged as a negotiable capability of the protocol.



5	Project Plan for MExE

5.1	Scope of SMG meetings on mexe

�Date�Meeting�Scope�[expected] Input�[expected]Output�����������E mail distribution of proposed stage 1�Joint SMG1, SMG4, SMG9 Ad hoc on requirements�Feasibility study, Requirements from other areas On the MOVE, etc.�Stage 1 first draft���12-16 Jan 1998�SMG1 (Sophia Antipolis) + joint SMG1 & 4 adhoc�Review stage 1, mandate MExE group for finalization�Stage 1 draft from workshop�Stage 1

Send output for information to SMG6 and MoU CAGE2+, SMG10.���28-30 Jan 1998�mexe-adhoc�(Nokia/Helsinki)�Ad hoc on architecture

and transport mechanisms� WAP standard (if available)

JAVA API standards�First draft   TR .���9-13 Feb 1998�SMG4�Review output of mexe adhoc group.�Review reply from MNCRS�dto.�Second draft.���25-27 Feb 1998�mexe stage 1 SMG1/4 adhoc (if required)�Finalise stage 1�Draft stage 1 from SMG 1�Finalised Stage 1���16-20/03/98�SMG#25�Approval of MEXE stage1�Stage 1�Stage 1 description���27-29 April 1998 (to be confirmed to be cancelled)�mexe-adhoc�GSM/Java enhancements�second draft�Stable Draft.

LS to MNCRS���27-28 April 1998 (to be confirmed)�Worshop on WAP�Review of WAP documentation�WAP specifications�[First assessment of possible technical interaction with MExE]�����to be planned:

Progress of deliverable 07.57�������…..�����22-26/06/98�SMG#26��Approval of MEXE stage2

Approval of MEXE stage 3��Stage 2 description;

Stage 3 description



LS to MNCRSWG4, copy JavaSoft on LS.�����Produce API specification, reference models, Profile of API��Output to JavaSoft, LS to SMG4 to check output.�����Javasoft endorses the JAVA language extensions������SMG4�Check final output of MNCRS�Final output from MNCRS�Formal endorsement of JAVA GSM extensions����SMG#28���Formal endorsement of JAVA GSM extensions. ��

�5.2	Major Milestones for MExE (to be derived by PT SMG)

�Planned Date�Milestone �Status��1�26/11/97�Kick-off MExE at SMG4��� 2�20/03/98�SMG#25: Approval of GSM 02.57 MExE stage 1��� 3�26/06/98�SMG#26: Approval of GSM 03.57 MExE stage 2��� 4�26/06/98�SMG#27: Approval of GSM 07.57 MExE stage 3���

�5.3	Overview on meetings with relevance for MExE

� EMBED Excel.Sheet.5  ���

ANNEX B		Lists of Outstanding Issues and technical decisions for MExE

B.1 List of outstanding issues and action points for MExE

Item�Status�Subject�[Solution] | [/ Due party/ due date]��9711-1�open�Type approval testing/ voluntary tests for MExE conforming terminals���9711-5�open�Clarify how the final output standard would fit into the ISO model���9801-1�closed�02.57: Provide input to 02.57 with regard to JAVA Card on the SIM with SIM Toolkit�SMG9 delegates, see 02.57 version 1.0.0��9801-2�closed�02.57: Elaborate on different level of trusted applications�, see 02.57 version 1.0.0��9801-3�closed�02.57: Review Requirements for Mobile Middleware and APIs in UMTS �all/next meeting, see 02.57 version 1.0.0��9801-4�closed�02.57: Elaborate on language and characterset considerations�, see 02.57 version 1.0.0��9801-5�closed�02.57: Elaborate requirements for subscriptions�, see 02.57 version 1.0.0��

B.2 List of major decisions for MExE

9802-1��see 02.57 version 1.0.0�������� �ANNEX C		Technical overview of the USSD Enhancements work item



The purpose of this document is to provide background information and a technical overview of the USSD enhancements work item. The suggested enhancements are proposed for GSM Phase 2+, release 1998.

C.1 Background

Future technologies such as MExE, WAP and advanced SIM-based applications will run in a variety of handsets operating in several different cellular networks. When the user invokes a service, the system will attempt to choose a transport mechanism that matches the demands of that service. In order to simplify this chore the execution environment will have its own transport protocol that provides easy access to the bearers while hiding the underlying network-specific details; the transport protocol isolates the application execution environment from the bearers. 

This transport protocol needs to be implemented on top of widely differing bearers found in major cellular technologies. Adapting the transport protocol to every existing and future bearer would be a truly Herculean task. Another and far more reasonable approach is to meet halfway: to enhance the bearers with an extensible mechanism that provides the transport protocol with a standardised means of interaction.

The User Data Header provides a flexible way of extending the capabilities of messaging protocols. This mechanism is already present in SMS, and adding it to USSD harmonises the bearers and simplifies the development of a mexe transport protocol. A bearer mode of USSD has to be introduced to support the User Data Header.

The second part of the USSD Enhancements work item is the addition of support for multiple dialogues.

C.2	Why USSD?

USSD enables reliable, message-based and connection-oriented communication between an MS and virtually any node in the GSM network. USSD is therefore well suited for enhanced telephony services: IN-applications in the network can ask the user for additional information e.g. in connection with an incoming call, or the MS could use USSD to transfer measurement data to a location centre in the network.

Another use of USSD is to access Internet-based services via a gateway. The radio connection stays open during a USSD dialogue, and service interaction using USSD has a better response time than doing the same over SMS.

USSD may not be an ideal general purpose bearer, but it has one major advantage over completely new proposals: the basic functionality is already available in all existing networks and MSs, and the proposed enhancements require only small modifications to the standards and implementations. The USSD Enhancements can be deployed in networks and mobiles with relatively little work.

USSD is not seen as a competing technology to e.g. SMS or GPRS; they complement each other and allow applications to be located differently and to benefit from different protocol properties.

C.3	User Data Header – a general overview

A message typically consists of a header part containing protocol specific control information and a data or user data part carrying the data of the upper layer without modifying it. A User Data Header (UDH) provides a way to extend the header part by imposing a structure on the user data part and using a portion of it for additional control information. Some sort of indicator is normally used in the header to indicate the precence of a UDH.

�

Figure � SEQ Figure \* ARABIC �1�. Generic message format

The UDH consists of a number of information element triplets, carrying the new control information. The UDH is preceded by a one-octet long field called the User Data Header Length (UDHL), which indicates the length of the UDH in octets. Normal user data commences after the UDH.

�

Figure � SEQ Figure \* ARABIC �2�. A message with a User Data Header

An information element consists of three fields making up a Tag-Length-Value (TLV) triplet:

Information Element Identifier (IEI), one octet long

Information Element Length (IEL), one octet long

Information Element Data (IED), one to n octets long (as indicated by the IEL)

Information elements can appear in any order. The receiving entity shall ignore any information elements where the IEI is reserved or not supported. The IEL informs the receiving entity how many octets must be skipped.

The UDH can also be used for carrying upper layer protocol information. A new protocol is given a dedicated information element, in which control information specific to that protocol is carried. The IEI also indicates to the receiving node to which upper layer entity an incoming message is to be routed. This is the major use of the UDH in USSD.

Examples of information elements to be defined:

application port addressing

Internet node address (IPv4 and IPv6)

WAP USSD Dialogue Control Protocol (UDCP) header

WAP WTP/D, WTP/T and WTP/C headers

It may be worthwhile to define the UDH in GSM 03.38 or in a completely new GSM TS. This way other bearer protocols, such as Cell Broadcast or UUS, can easily use the same extension mechanism.

C.4	Present status of USSD

USSD was originally intended for sending MMI-strings from the MS to the network. The message consists of a one-octet-long Data Coding Scheme (DCS, GSM 03.38) and a USSD-string (max. 160 octets). The first few bytes of the USSD-string contain the so called service code, and the rest contains user data.

Use of the DCS is very restricted: it can only indicate the alphabet and the language used (GSM 02.90). For mobile initiated USSD only “default alphabet, language unknown” (0x0F) is allowed; in the network initiated case the operator may specify the alphabet and the language (0x00 .. 0x3F). The service code determines whether the mobile initiated message is to stay in the VPLMN or to be routed to its HPLMN (GSM 02.90).

�

Figure � SEQ Figure \* ARABIC �3�. GSM Phase 2 USSD

C.5	Two modes of USSD

USSD has to be divided into two modes in order to support UDH while maintaining compatibility with GSM Phase 2. The “old” USSD is renamed MMI-mode, while the “new” USSD supporting UDH is called bearer mode. Different values of the DCS will be used to distinguish between the two modes.

In GSM Phase 2 USSD the DCS is used to indicate alphabet and language. The allowed values are between 0x00 and 0x3F; this range now indicates MMI-mode. The coding group General Data Coding (01xx xxxx, ranging from 0x40 to 0x7F) is used to indicate bearer mode. This coding group also indicates use of compression, message classes (ME-, SIM- and TE-specific) and the alphabet used (7-bit, 8-bit and UCS2).

The MMI-mode works exactly as before; no technical changes to the specifications or to existing equipment is needed. The rest of this sections describes bearer mode USSD in detail.

The first octet of the USSD-string in a USSD message in bearer mode is the Network Element Indicator (NEI). The purpose of the NEI is to inform the network whether the message is HPLMN- or VPLMN-specific: a NEI in the range [0,198] indicates HPLMN, and the range [200,254] indicates VPLMN. Certain values within these ranges could be used to specify e.g. the closest mexe server, the home network mexe server or the CAMEL server (Global Title translation could be performed by the CAMEL server in order to derive the server address from the NEI) The values 199 and 255 are reserved for future use. The NEI is not a general host or device address used to access external resources; it is more or less analogous to the “Service Centre Number” of SMS.

The second octet of the USSD-string is the User Data Length (UDL). It is needed to indicate the number of 7-bit characters in the user data field, or, in the case of 8-bit or UCS2 data, the number of octets in the user data field. The ASN.1 encoding gives us the length in octets only, and that is not necessarily enough. This mechanism is already in use in SMS.

The NEI and the UDL are mandatory fields in bearer mode USSD.

�

Figure � SEQ Figure \* ARABIC �4�. NEI and UDL in bearer mode USSD

The bearer mode makes USSD usable for transparent data transfer between the MS and the network. With the addition of the UDH, which is also mandatory in bearer mode USSD, the message looks as follows:

�

Figure � SEQ Figure \* ARABIC �5�. NEI, UDL and UDH in bearer mode USSD

SMS supports a User Data Header Indicator (UDHI) bit, which indicates the presence of a UDH. There is no place for a UDHI in USSD. However, it is possible for the UDHL to have the value zero, in which case the UDH is present but is of zero length.

The “proper” user data is added after the UDH. It needs to be aligned according to the alphabet used: 7-bit data on a septet boundary, and 8-bit and UCS2 data on an octet boundary. The 8-bit and UCS2 cases present no problem, but up to six filler bits may have to be inserted between the UDH and the 7-bit user data. This is to ensure compatibility with GSM Phase 2 equipment.

C.6	Multiple dialogues

Currently only one USSD dialogue between the MS and the network is allowed. An attempt to set up a second dialogue currently causes the following reactions:

MS/MSC returns “USSD busy” in case of network initiated dialogue

MSC returns error in case of MS initiated dialogue 

By not restricting the maximum number of dialogues, but by letting the MS or the network element decide whether it can support another dialogue, a more flexible service platform can be achieved. The MS and the network still have the right to refuse incoming dialogues due to lack of resources or because of an overload condition.

C.7	Q & A

Some miscellaneous thoughts on the merits and drawbacks of the USSD Enhancements.

Can the UDH mechanism be used by other bearers? 

a UDH can be added to any message-based protocol supporting user data

SMS already has support for UDH

Cell Broadcast and UUS could benefit from a UDH

Is the range of the NEI large enough?

yes, because it is only meant for routing of MO-USSD to a mexe server or CAMEL server in the VPLMN or the HPLMN. The NEI cannot be used to address hosts outside of the GSM network

Internet host addressing and application addressing is handled using the UDH

Will there be a compatibility problem between GSM Phase 2 and GSM Phase 2+ USSD?

GSM Phase 2+ has two modes of USSD: bearer mode and MMI-mode. The MMI-mode is indistinguishable from GSM Phase 2 USSD

the bearer mode is identified by a new value range of the DCS (General Data Coding: 01xx xxxx)

the MMI-mode and GSM Phase 2 USSD are identified by the “old” DCS (languages and alphabets)

What kind of applications benefit from using bearer mode USSD instead of SMS?

operator provided interactive services are more “natural” on top of USSD (better user experience)

IN services (CAMEL) can use USSD to access the MS (SCP ( MS)

How does mobile initiated message delivery to a network-based application take place?

if the DCS indicates bearer mode, further processing depends on the NEI

based on the NEI, the message is routed to the USSD-handler in the MSC or the HLR

the USSD-handler sends the message onwards to the appropriate service node

further processing and routing depends on the information in the UDH

How does network initiated message delivery to an MS-based application take place?

the NEI is of no concern; the MS is identified through its IMSI

if the DCS indicates bearer mode, further processing depends on the message class

based on the message class, the message is routed to the ME, SIM or the TE

further processing and routing depends on the information in the UDH

Is there a need for alerting?

alerting is not necessary in bearer mode USSD, as it is used by applications and not by humans

the application is free to beep and blink as it sees fit, but this should not necessarily be triggered by the arrival of a USSD-message in bearer mode

Is USSD robust? Will it do “the right thing” during handovers etc?

yes

What is the impact of USSD on the speech quality?

USSD uses the SDCCH when there is no ongoing call, and the FACCH during a call

heavy use of USSD during a call leads to a loss of 15% to 20% of the speech frames; this has a significant impact on the speech quality. However, most applications will not run in parallel with voice calls, and the ones that do will probably transmit only small amounts of data

there should be a way for the user to control the use of bearer mode USSD in parallel with circuit switched calls on an application level

data transmission could take place during DTX if the application permits it
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