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1. Introduction

The draft technical report on UE split shows two scenarios that are intended for support in release 5. These two scenarios cover fundamental issues such as:

· The handling of the subscription

· The location and state of the USIM/UICC

· The nature of the connection between the TE and the MT.

The definition of these two scenarios is necessary but not sufficient to scope the UE-split work. This paper presents new scenarios which are based on the functional distribution between the TE and the MT. The “functional distribution scenarios” presented here are not a replacement for the scenarios shown in the draft TR. Instead they are a second-order categorisation which can be applied within the two scenarios in the TR.

The functional distribution scenarios shown are grouped according to the service being provided. As will be seen there are many similarities between different services, but also differences that affect the functional distributions that are applicable. In general for each service the functional distribution chosen is orthogonal to the functional distribution chosen for any other service. Therefore many system-wide combinations can be constructed.

This paper describes the functional distribution at a high-level. This level of description is meant to be suitable for analysis at a requirements or high-level architectural level. The precise mapping of the functions identified here to the technical realisation of UMTS needs to be handled during the detailed elaboration of the system.

In these functional models any functions that deal only with the support of UE-TE interface and can be considered to be integral to that interface are not shown. It is assumed that these are not significant in terms of the high-level functional distribution.

For each service there is a “trivial” functional distribution that is not shown in this paper. This is the case of “no split” where all the functions are in the MT.

This paper does not attempt to show all theoretically possible functional distributions. Instead it aims to show those distributions which the supporting companies believe should be supported in the 3GPP standard. This paper covers existing services. The scenarios shown correspond to capabilities that mostly already exist. The aim of this paper is to introduce some clarity and modelling which can be used later to tackle new services where the situation is less clear.

2. Telephony

This section deals with circuit-switched voice Telephony (TS11).

2.1 Functional Elements

The following functional elements are identified as being applicable to the Telephony service:

2.1.1 Call Control and  Mobility Management (CC&MM)

The Call Control and Mobility Management entity is a C-plane function which supports the signalling for call control and mobility management. The actions of the CC&MM may be initiated directly by the user using a local HMI, or by a Call Control Client on a remote device.

2.1.2 Call Control Client (CCC)

The Call Control Client is a client that interfaces to the CC&MM to provide service. The protocol between the CCC and the CC&MM is an intermediate protocol that allows the CCC to signal its call setup and release requirements.

2.1.3 Codec

The codec is a U-plane entity responsible for applying the radio-interface voice coding to a PCM or analogue signal.

2.1.4 Transducer

The transducer a U-plane entity responsible for converting between physical sound waves and electrical signals.

2.1.5 Radio Resource Layers (RR)

The Radio Resource Layers cover the C-plane and the U-plane. They are responsible for all low-level protocols on the radio interface – including the MAC and physical layers.

2.2
Telephony Scenarios

2.2.1
Telephony Scenario 1 - Headsets

Telephony scenario 1 corresponds to the use of a headset to access the telephony service. Though a headset is not normally considered to be a TE, from a formal point of view it is an external device connected to the MT and therefore should strictly be included in the discussion. As the question of support for wireless headsets has frequently been mentioned in conjunction with UE-split it is felt necessary to include this scenario for completeness. The model presented is applicable to both wired and wireless headsets.

In Telephony Scenario 1 the TE only contains the transducer. All other functions are included in the MT. 
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Telephony Scenario 1

2.2.2
Telephony Scenario 2 – Telephony Control Application in TE

This scenario corresponds to the use of a TE (a PC or a PDA) which contains a function to control telephony calls on behalf of the user. This might be a telephone dialler application linked to a contacts database. APIs like “TAPI” are typically used to provide this interface to applications. On the R-interface the AT-command set provides some of the required functionality. In this scenario the user’s voice is still handled only in the MT.
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Telephony Scenario 2

2.2.3 Telephony Scenario 3 – Telephony Supported in TE

In this scenario the HMI for the Telephony teleservice is supported in the TE. This may correspond to a user who uses their PC or PDA to initiate calls (the above scenario), but also wants to multiplex the audio component of their calls on to their PCs sound-channel so they can also use the PC’s MP3 or CD player via the same transducer.

The U-plane interface between the TE and the MT is assumed to be PCM or a similar light-weight encoding.

NOTE: This scenario raises the interesting question of TE-split! In this case it is likely the transducer is not physically integrated with the TE, but is in fact a headset connected to the TE. At this level of modelling it is assumed that the internal structure of the TE (even if it is itself made up of several components) is not important provided this doesn’t change the TE-MT interface.
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Telephony Scenario 3

3 Circuit Bearer Services

This section deals with the circuit-mode data bearer services

3.1 Functional Elements

The following functional elements are identified as being applicable to the Circuit Bearer Services:

3.1.1 Call Control and  Mobility Management (CC&MM)

As for telephony.

3.1.2 Call Control Client (CCC)

As for Telephony

3.1.3 Terminal Adaptation Function (TAF)

The TAF maps the data format on the R-interface in to the format needed for the bearer.

3.1.4 Data Termination (DT)

The data termination is the end-point in the user-equipment for the bearer service. The DT is outside the scope of the UMTS standard.

3.1.5 Radio Resource Layers (RR)

As for Telephony

3.2 Circuit Bearer Scenarios

3.2.1 Circuit Bearer Scenario 1 – PC or PDA Access

This scenario corresponds to a PC or PDA that uses the circuit bearer service. This scenario is supported by the existing R-interface standards.
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Circuit Bearer Scenario 1

4. Packet-Based Data Scenarios

This scenario deals with packet-based data services using the capabilities of the PS-domain. It does not deal with the release 5 IMS (which is covered in a separate paper).

4.1 Functional Elements

4.1.1 Session Management and  Mobility Management (SM &MM)

The Session Management and Mobility Management entity is a C-plane function which supports the signalling for session management and mobility management. Session management includes the establishment, management and release of PDP contexts. The actions of the SM&MM may be initiated directly by the user using a local HMI, or by a Session Management Client on a remote device.

4.1.2 Session Management Client (SMC)

The Session Management Client is a client that interfaces to the SM&MM to provide service. The protocol between the SMC and the SM&MM is an intermediate protocol that allows the SMC to signal its session setup and release requirements.

4.1.3 IP Adaptation Function (IPAF)

The IPAF is a U-plane function that does the high-level mapping of IP data in to the UMTS bearer.

4.1.4 IP Data Termination (IPDT)

The IP Data Termination is the end-point in the user-equipment for the IP bearer service provided by the PS-domain. The IPDT is the entity addressed by the IP address assigned at the user level to the primary PDP context.

4.1.5 Radio Resource Layers (RR)

As for telephony.

4.2 Packet-Based Data Scenarios

4.2.1 Packed-Based Data Scenario 1 – PC or PDA Access

This scenario corresponds to a PC or PDA that uses the packet bearer service. This scenario is partially supported by the existing R-interface standards.

[image: image5.wmf]RR

SM&MM

IPAF

TE

MT

SMC

IPDT


Packet Based Data Scenario 1

5. Conclusion

This paper has presented a number of scenarios for the functional distribution. These can be regarded as sub-scenarios of the “Scenario 1” and “Scenario 2” presented in the draft technical report. It is proposed to add sections 2-4 above to the technical report.

























