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1. Introduction

At the joint meeting of T2 and S1 in Edinburgh on UE-split a paper was presented describing the UE-split scenarios for IMS (T2-010712). This paper is a revision of the previous paper and takes in to account some comments made during the joint meeting. The modelling is based on similar concepts that used in Appendix B of the draft technical report.

2. Discussion

In a UE-split scenario the components of the IMS client can reside either in the TE or the MT. Locating IMS components in the TE is made easier because IMS is an application that uses IP transport. Therefore there are a lot of similarities between an MT that provides access for IP-based data services and an MT that allows an IP-based IMS client to be implemented in the TE.

This paper concentrates on the case where the IMS client components are implemented in the TE. Advantages gained from this arrangement include:

· Service velocity: Terminating the service in the MT limits the capabilities supported to those the MT can offer. Modifying the service in any significant way implies changing the MT (normally requiring at least new firmware, and usually new hardware). In the case of GSM Telephony this was not a major problem. The service was fairly static and well defined. No rapid evolution was required, and the prevailing technology didn’t permit this flexibility anyway. However for multimedia services the UMTS network will be competing with providers offering rapidly evolving services using software-based clients. New features can quickly be added and new clients distributed via the Internet. Support on MTs has been the gating factor for almost every new GSM feature. We should try and avoid this problem in UMTS.

· Access independence: There is increased interest in offering IMS services over access types such as wireless LAN and DSL. This can be done more simply and efficiently if the IMS client is implemented in the TE, and the TE can accept a range of different access adaptors depending on the user’s needs.

· User equipment cost: Some MTs such as UMTS PC-Cards and flash-cards are designed to always work in conjunction with a separate TE. These can be simpler and cheaper if they do not have to implement unnecessary IMS protocols. 

· Exploitation of TE resources: The system should enable the full capabilities of the TE to be exploited. This includes aspects such as display size, stereo sound, input devices and so on. These capabilities can only be exploited with certainty if the TE has the main responsibility for coding and controlling media.

Strategically the long-term direction should be to move to a situation where IMS clients are implemented in the TE for split-UEs. However this must be balanced against other system requirements such as:

· Security and system integrity

· End to end delay

· Radio efficiency

· Compatibility with realistic hardware capabilities

Requirements and implementation aspects based on the above points are identified for the different scenarios. Obviously the objective of the initial technical report is to identify high-level scenarios and requirements and not to address all the technical details of the implementation. These aspects are to be finalised once the technical report is complete.

3. Functional Elements

In IMS the following Functional Elements are identified:

3.1 Session Management and  Mobility Management (SM &MM)

This is the manager of the PS-domain sessions as described in Appendix B of the technical report. It does not include the SIP client.

3.2 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. This is a peer to the SM&MM and does not include SIP

3.3 SIP Client (SC)

The SIP-client terminates IMS signalling  in the user equipment. It is responsible for all the control signalling between the user equipment and the elements of the IMS domain in the network.

3.4 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.

3.5 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. Note that the IPDT is not intended to be part of the IMS. Rather it represents other IP applications that may exist.

3.6 IMS Media Coding (IMC)

The IMS media coding is similar to the codec in the Telephony service. It converts media formats to those used for IMS. The IMC may support many types of media including speech and video.

3.7 Multimedia Transducers

The multimedia transducers convert between the physical works and electronic representation of multimedia content. They include microphones, speakers, displays etc. 

3.8 Radio Resource Layers (RR)

As in Appendix B of the technical report.

4. IMS Scenario 1 - Headsets

As explained in the introduction the general intention should be to support IMS client functions in the TE. However in some cases the requirements on the TE may mean that its design goal is to be as simple and cheap as possible. This is particularly true if we consider that the TE may be a very simple single-purpose device such as a headset. This scenario supports simple headsets by locating the IMS client in the MT and simply using the MT as a transducer. The diagram shows a simple headset plugged in to the MT. The headset may be wired or wireless. It is assumed that the headset only supports audio media. Therefore the transducers are in fact split between the MT and the TE.

Support for PCs and PDAs with limited multimedia capabilities may also conform to this model. This is for further study.

Note that on these diagrams the connections show the flow of content (for C-plane entitles “content” is the signalling they use to interact towards the network). Therefore all the internal control relationships are not fully shown. For example the SM&MM obviously interacts with the IPAF and the SIP Client, but this is not shown by any line.
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IMS Scenario 1 – Support for Headsets

 In operational terms this scenario is very similar to an integrated TE/MT. Therefore it does not introduce many new requirements or problems. One item that should be considered though is the security and access control on the TE->MT interface. It is required that:

· Only headsets the user intends to access his or her MT should be able to connect to the MT. A form of access control is required on this interface.

· It should not be possible to record conversations by monitoring the TE-MT interface. Therefore some form of encryption is required if the TE-MT interface is wireless.

5. IMS Scenario 2 – Multimedia TE

This scenario shows a multimedia SIP client and the media coding located in the TE. As explained in the introduction this scenario should be considered the preferred option to maximise the service capabilities offered and to future-proof the system. In this scenario the functions in the MT are essentially the same as those required in the MT for normal packet-data access (section 4.2.1 of Appendix B). Of course this scenario emphasises the requirement for the MT to effectively support QoS management and efficient mapping of data on to the radio interface.

In order to emphasise the similarity to other data access scenarios the TE has also been shown to include a generic IP Data Termination (IPDT) which is outside the scope of IMS. The IPDT has been shown as dotted to indicate it is not part of the IMS components. The IPDT may represent another IP application such as a web browser.
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IMS Scenario 2 – Support for Multimedia TEs

In this scenario important UMTS functions are located outside the MT. This means that the system aspects need to be understood. The most important of these are discussed in the following sections.

5.1. Security and system integrity

The TE – MT link needs to include both confidentiality and access control. These security requirements are similar in any UE-split scenario including the IMS-headset scenario described above.

Locating UMTS functions such as the SIP client outside the MT may be seen as introducing other security risks that arise because of malicious or poorly implemented SIP clients. In principal of course there has never been any guarantee that GSM and UMTS MTs cannot be modified to behave maliciously. In practice it is relatively inconvenient and expensive to modify the behaviour of firmware-driven MTs. This means that malicious MT implementations have not been a problem so far. However we should assume that even in the case of an integrated MT that it is possible for a determined attacker to create a malicious client. Therefore many of the security arrangements already proposed for IMS will also be useful in controlling clients outside the MT.

The scope of damage which can be caused by malicious implementations in the TE is limited by the following factors:

· The fundamental security of the system (including authentication)  is based on the UICC. In this scenario the UICC is still used. It is not possible to impersonate another user without access to their UICC.

· The software in the TE only has indirect access to the UMTS network. The remaining functions in the MT (including the SM, MM and RR layers) will ensure that access to the most basic and sensitive aspects of UMTS are subject to the correct subscription and policy requirements.

Despite these measures it is possible that the client may attempt to attack nodes in the IMS directly. In order to control this the IMS must include adequate firewalling and IP-based security procedures. These functions should be placed in the network rather than the user equipment so that they cannot be tampered with, and so they can be adapted to meet new threats. Because of the IP-based nature of IMS the security of this network from IP-based attacks needs to be considered whether or not IMS clients are implemented in the TE according to the standard.

5.2 End to end delay

End to end delay in this scenario is a function of many factors. These includes the hardware on the TE, the codecs in the TE, the mapping of data over the TE-MT interface and the UMTS radio interface. In order to ensure that system-wide delay is managed it is important that:

· The total maximum end-to-end delay limits are defined in 3GPP

· A delay budget is created showing the maximum contribution to the delay at each point in the network

· The technical design of the standard takes in to account delay aspects, and that the interfaces are created in a way where both the theoretical and practical delay consequences are compatible with the delay budget.

· Approved implementations are tested to ensure they meet delay requirements.

5.3 Radio Efficiency

This scenario is not necessarily less radio efficient than other IMS scenarios provided that:

· The MT has sufficient information about the different IP streams it is transporting to map then on to the correct radio access bearer, and

· The IP header compression mechanism on the radio interface supports header stripping and reassembly to support the transparency of the service.

The first point requires developments in the TE’s operating system and also on the TE-MT interface. This is partially discussed in the Future Evolution Workshop paper (FEW027). It is recommended that this work is continued.

The second point requires communication between service experts and RAN experts on the requirements and whether they can be met. It is proposed that the requirement identified in this bullet is incorporated in to the general requirements on UE-split.

5.4 Compatibility with TE Hardware Capabilities

It is recognised that in the short-term this scenario would only be compatible with high-end TEs. Even then their multimedia hardware may not be adequate to meet requirements such as voice-delay.  However hardware capabilities – particularly in the portable and handheld market continue to evolve very quickly. The price of the required computing power will continue to drop. Also once there is a strong application that requires multimedia support of a certain grade (ie IMS access) this will stimulate the TE hardware market to meet the demands.

TE vendors may decide to optimise the TE for UMTS access by placing certain functions required in this case in hardware or firmware. For high-volume products this will offer a hardware cost comparable with doing the same functions in the MT.

5.5 Concluding Discussion

This scenario does introduce requirements and implementation aspects that must be carefully managed. However relatively few of these aspects are completely new or unique to this scenario. In many ways the aspects highlighted correspond to gaps or weaknesses in the existing concept of IMS.

Ultimately not all aspects associated with moving IMS functions in to the TE can be addressed entirely through standards. The role of standards is to provide the correct technology enablers to meet the overall industry requirements.

UMTS operators may wish to operate a certification or approval process for IMS clients in the TE. How this operates and is managed is outside the standards arena. Parallels exist in the IT industry where Microsoft has for a long time offered a licensing programme to allow certain software to be marked as “Designed for Microsoft Windows version xx”. This has recently been extended to the concept of “signed drivers” used in Windows XP to ensure compatibility of user-loaded hardware drivers with XP software.

Another question outside standards is whether it should be mandated that only approved IMS clients are used? Even without a mandate, users will generally choose to use approved clients that offer good performance. UMTS operators may choose only to sell and support these clients. Allowing use of unapproved clients may be beneficial in certain market segments:

· Vertical markets which have specialised needs

· In the early deployment innovative services which require new client functionality

· To take advantage of the growing trend towards “open source” implementations as a way of stimulating technical innovation at a grass-roots level.

6. IMS Scenario 3 – Multimedia TE without Codecs

This scenario is intermediate between the other two. It recognises the fact that in the short-term the implementation of media codecs presents special problems for TE hardware. Also the location of codecs outside the MT may complicate the efficient management of the radio interface. Therefore in this model the codecs are located in the MT while the SIP client is contained in the TE.

In this model the requirements and issues are similar to the case above. However some of the complexity in the areas of delay and radio efficiency are avoided. The cost of this simplification is less flexibility in terms of support of new media formats and a system design which is less compatible with other access types.
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IMS Scenario 3 – Support for Multimedia TEs without codecs

7. Conclusion

This paper discusses functional distributions for support of IMS in UE-split scenarios. The value of terminating the IMS service in the TE vs the MT is discussed. The advantages of terminating the service in the TE for suitable TEs are explained. Three scenarios are identified which should be supported..

It is proposed that relevant text from sections 2-6 of this document is included in Appendix B of the draft technical report. The points discussed in the above paper should be used to extend and improve the requirements in the body of the report.

























