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This contribution is submitted to the T2 SWG2 for discussion in relation to work on UE Split.

1. Introduction
This contribution presents a set of Abstract Service Primitives which can be used to define a functional interface operating between the TE and ME. The focus of this contribution is based on the functionality split where the TE is a host platform such as a laptop or personal digital assistant (PDA) and the ME is a PC-card or other type of device (mobile phone) offering connectivity to the 3G network. The functional split is based on the requirements defined in the 3GPP TR ab.cde Requirements Report on UE Functionality Split.

This contribution focuses only on the packet services offered by GPRS and 3G Packet Domain.

The existing interface between the TE and ME is realized via AT-commands as defined in 27.007. These commands were designed around a serial cable connection which is now only one of many possible physical connectivity technologies between a TE and ME. Other connection technologies such as PCMCIA/PC-card bus, USB, Bluetooth, 802.11 WLAN and IrDA offer high speed multi-threaded connections. This contribution defines a generic interface that can be adapted to operate over these bus technologies.

The model used for this contribution is extracted from TR 27.901 Report on Terminal Interfaces – Overview and illustrated as;
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A clear definition of functions operating between the TE and ME will lead to greater multi-vendor interoperability between PC-Cards and host platforms (Laptops/PDAs) resulting in greater consumer choice. Also a clear definition of these interfaces and functionality allows Laptops and PDAs designed for wireless connectivity to be developed separately from PC-Cards supporting bearer technologies such as 3G.
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

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.

Introduction

The integration of data and voice functions on to single mobile devices, whether handheld or portable, leads to a requirement for a flexible interface to be defined between the functions of the Terminal Equipment and the Mobile Equipment. The physical connectivity between the TE and ME is also evolving beyond that of a single serial cable. These new methods of connectivity provide high speed multi-threaded data paths that can be exploited to bring services offered by an ME to applications on a TE. With a clearly defined interface between the TE and ME, applications can be developed on platforms independent of the access method provided by the ME.

Scope

This specification defines an abstract service interface that may operate between Terminal Equipment (TE) and Mobile Equipment (ME) allowing a TE to fully exploit the packet services offered by an ME. The abstract service interface may operate over any physical interface such as serial link or parallel bus, whether wired or wireless. But the type of physical interface must not limit the capability of the abstract service interface to support multiple connections and support multiple simultaneous invocations of the service primitives.

A common organization of a TE and ME is given in the following diagram [6] where the ME is a self contained device such as a handset/mobile phone and the TE is an external device connecting to it such as a laptop. The TE and ME would normally use a serial cable to connect.
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Figure 1: The 3GPP terminal model

With the advances in technology towards miniaturization, increased processing power and declining costs it is possible to integrate the functions of the ME within a typical TE creating for example a wirelessly enabled PDA. As well, an ME as show in Figure 1 may support applications that in the past were typically run on a TE, and thus fully integrating the TE with the ME. A smartphone being an example of such a configuration. A common architecture today for a TE and ME would be that shown in figure 2.
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Figure 2 Integrated TE and ME.

Figure 2 shows the interface between the TE and ME is now part of the TE architecture which is typically a high speed internal bus. In the future the TE and ME may again be separated physically and connected wirelessly using a variety of radio or infrared technologies. This leads to the issue of what type of interface needs to be defined between the TE and ME to address the current and evolving technologies used to connect these components into a single functioning device. Given that a specification must not be operating system or  hardware specific the approach taken in this specification is to use an abstract service interface to define the services and parameters needed to operate between the TE and ME. This abstract service interface can be converted to a specific application programming interface for a specific hardware and operating system configuration. 

1 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]
3GPP TR 21.905 "3G Vocabulary"

[2]
3GPP TS 23.227 Application and User Interaction in the UE – Principles and specific requirements.
[3]
3GPP TS 27.007 AT command set for User Equipment (UE).

[4]
3GPP TS 27.010 Terminal Equipment to User Equipment (TE-UE) multiplexer protocol.

[5]
3GPP TR ab.cde Report on Service Requirements for UE Functionality Split.

[6]
3GPP 27.901 Report on Terminal Interfaces – An Overview.

[7]
3GPP 23.101 General UMTS Architecture.

[8]
ISO 10731 Information Technology – OSI – Basic Reference Model - Conventions for definition of OSI Services.

2 Definitions and abbreviations

3.1 Definitions

Smartphone

3.2 Abbreviations

For the purposes of the present document the following abbreviations apply:

AT Commands
ATtention Commands

IR
Infrared

ISDN
Integrated Services Digital Network

ISO
International Standardisation Organization

ME
Mobile Equipment

MT
Mobile Termination

RF
Radio Frequency

TA
Terminal Adaptation 

TE
Terminal Equipment

USB
Universal Serial Bus

USIM
Universal Subscriber Identity Module

3 Abstract Service Primitives for Packet Mode

The primitives defined in this specification are written for the packet services only (including GPRS and UMTS Packet Domain), primitives to support circuit, circuit data and associated supplementary services, and other circuit based bearers SMS and USSD are outside the scope of this specification.

4.2 Abstract Service Primitive Model

Service primitives abstractly represent, the logical exchange of information and control between two communicating entities. The general syntax of an abstract service primitive is:

Interface-ServiceName.Type (Parameters)

Interface designates the layer or interface over which the primitive operates. For this specification the Interface will be "R". 

[Note: the R interface is defined in 23.101 section 5.2 as operating between the TE and MT. This may or may not be the appropriate identifier for the interface discussed in this specification.]

ServiceName designates the service or function to be invoked for example “Connect”, “Disconnect”, “Status”

Type designates the type of abstract service primitive. ASP types can be “Request”, “Indication”, “Response”, “Confirmation”.  A Request is issued by the originator to the recipient. The recipient receives the unsolicited Request as an Indication. The recipient responds to the Indication with a Response message. The Response is received by the originator as a Confirmation of the original Request. ASP Request types are always matched to Confirm types and ASP Indication types are always matched to Response types. An example follows;
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Note that primitive “requests” always expect an acknowledgement from the recipient, even if that acknowledgement contains a negative response to the original request for service.

Parameters are presented as a comma separated list. The mandatory or optional use of a parameter is determined the definition of the parameter given in a table for the primitive. The table will use the following notation;

M
mandatory

C 
conditional

= 
the value of the parameter is the same as the corresponding parameter in the primitive previously used i.e. the Source address in an Indication primitive is the same as the Source address in the corresponding Request primitive. Unless otherwise stated the parameter is assumed to be optional.

O 
optional

Blank
parameter is not present.

4.3 Primitives

In defining the following set of primitives for packet modes services in the context of an integrated TE/ME device the assumption is taken that control of peripherals (display screen, keyboard, stylus, earpiece volume etc) are a function of the TE platform and are not part of the ME. Therefore such functions are not included as part of this set of primitives since control of these peripherals does not have to flow across a TE/ME interface.

4.3.1 R-ConnectPrimary

Establish a primary PDP Context Activation.

	Parameters
	R-ConnectPrimary

	
	Req
	Ind
	Res
	Cnf
	Notes

	Destination Address
	M
	=
	=
	=
	

	Source Address
	O
	=
	=
	=
	

	Access Point Name
	O
	=
	=
	=
	

	Data Compression
	O
	=
	=
	=
	V.42bis

	Header Compression
	O
	=
	=
	=
	

	Protocol
	M
	=
	=
	=
	IPv4, IPv6, PPP

	Security
	O
	=
	=
	=
	IPSec or other

	Quality of Service
	O
	=
	=
	=
	QoS Classes; Conversational, Streaming, Interactive, Background. The full set of parameters to be defined for GPRS and 3G, based on +CGQREQ and +CGEQREQ

	Traffic Flow Template
	O
	=
	=
	=
	Setting of TFT parameters or referencing of an existing TFT is available via this parameter. Based on +CGTFT

	Primary Context Identifier
	M
	M
	M
	M
	Handle for future references to this PDP context.

	Result
	
	
	M
	M
	Success or failure indicator

	
	
	
	
	
	


4.3.2 R-ConnectSecondary

Establish a secondary PDP Context Activation

	Parameters
	R-ConnectSecondary

	
	Req
	Ind
	Res
	Cnf
	Notes

	Primary Context Identifier
	M
	=
	=
	=
	

	Destination Address
	O
	=
	
	
	

	Data Compression
	O
	=
	=
	=
	V.42bis

	Header Compression
	O
	=
	=
	=
	

	Quality of Service
	O
	=
	
	
	QoS Classes; Conversational, Streaming, Interactive, Background. The full set of parameters to be defined for GPRS and 3G, based on +CGQREQ and +CGEQREQ. Minimum acceptable QoS may also be defined here.

	Traffic Flow Template
	O
	=
	=
	=
	Setting of TFT parameters or referencing of an existing TFT. Based on +CGTFT

	Secondary Context Identifier
	M
	M
	M
	M
	Handle for future references to this PDP context.

	Result
	
	
	M
	M
	Success or failure indicator

	
	
	
	
	
	


4.3.3 R-Data

Transmit and/or receive data on an established PDP Context.

	Parameters
	R-Data

	
	Req
	Ind
	Res
	Cnf
	Notes

	Primary/Secondary Context Identifier
	M
	M
	M
	M
	

	Data
	O
	=
	O
	=
	

	
	
	
	
	
	


4.3.4 R-Disconnect

De-activate an existing PDP Context (primary or secondary).

	Parameters
	R-Disconnect

	
	Req
	Ind
	Res
	Cnf
	Notes

	Primary/Secondary Context Identifier
	M
	M
	M
	M
	

	
	
	
	
	
	


4.3.5 R-QueryContext

Interrogate an existing PDP Context.

	Parameters
	R-QueryContext

	
	Req
	Ind
	Res
	Cnf
	Notes

	Primary/Secondary Context Identifier
	M
	M
	M
	M
	

	Access Point Name
	O
	=
	O
	=
	

	Destination Address
	M
	=
	=
	=
	Returns address(s) associated with the PDP context based on +CGPADDR

	Data Compression
	O
	=
	O
	=
	

	Header Compression
	O
	=
	O
	=
	

	Security
	O
	=
	O
	=
	

	Protocol
	O
	=
	O
	=
	

	Quality of Service
	O
	=
	O
	=
	The negotiated QoS of the PDP Context is returned.

	Operator
	O
	=
	O
	=
	

	Current Charges
	O
	=
	O
	=
	Advice of Charge

	
	
	
	
	
	


4.3.6 R-SetContext

Change parameter settings on an existing PDP context.

	Parameters
	R-SetContext

	
	Req
	Ind
	Res
	Cnf
	Notes

	Primary/Secondary Context Identifier
	M
	M
	M
	M
	

	Quality of Service
	O
	=
	=
	=
	

	Traffic Flow Template
	O
	=
	=
	=
	

	Result
	
	
	M
	M
	Success or failure indicator

	
	
	
	
	
	


4.3.7 R-QueryMobileTerminal

Interrogate permanent or semi-permanent values stored in the ME or USIM/SIM.

	Parameters
	R-QueryMobileTerminal

	
	Req
	Ind
	Res
	Cnf
	Notes

	Manufacturer
	O
	=
	O
	=
	Manufacturer name. See +CGMI

	Model Identification
	O
	=
	O
	=
	See +CGMM

	Revision Identification
	O
	=
	O
	=
	See +CGMR

	Serial Number
	O
	=
	O
	=
	May be same as IMEI. See +CGSN

	Character Set
	O
	=
	O
	=
	Return character set in use. See +CSCS

	IMSI
	O
	=
	O
	=
	See +CIMI

	IMEI
	O
	=
	O
	=
	May be the same as Serial Number. See +CGSN

	IP Address(es)
	O
	=
	O
	=
	Ipv4 or Ipv6, if dynamically assigned addressing is used, a null value is returned if no PDP context is currently established.

	User Password
	O
	=
	O
	=
	SIM PIN/PUK

	Cell Id
	O
	=
	O
	=
	Current Cell Id if one is available. Requested during T2#14 based on T2-010632 Reply to SA2 LS on Cell ID in SIP messages.

	
	
	
	
	
	


4.3.8 R-SetMobileTerminal

Set configurable parameters in the ME and USIM/SIM.

	Parameters
	R-SetMobileTerminal

	
	Req
	Ind
	Res
	Cnf
	Notes

	Language
	O
	=
	=
	=
	English, French, Spanish, Urdu … See +CLAN

	Character Set
	O
	=
	=
	=
	HEX, ISO 10646, ISO 8859-1-6, ISO 8859-C,A,G,H. See +CSCS

	User Password
	O
	=
	=
	=
	Send or change SIM PIN. See +CPIN, +CPWD

	Extended Incoming Call Codes
	O
	=
	O
	=
	A network requested PDP Context is indicated with extended information. See +CRC.

	Select Operator
	O
	=
	O
	=
	Select a specific operator. See +COPS

	Operator Selection Mode
	O
	=
	O
	=
	Set the mode for operator selection to automatic or manual. See +COPS

	Facility Lock
	O
	=
	O
	=
	Unlock, Lock, Interogate SIM/USIM. See +CLCK

	Send SIM
	O
	=
	O
	=
	Send an 11.11 command to the SIM. See +CSIM.

	Result
	
	
	M
	M
	Success or failure indicator
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