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Key considerations for Delay Sensitive Multimedia Services within a Mobile Environment

1. Background Discussion

UMTS services and capabilities should be based on existing standards where possible, and that interworking with existing standards should be provided.  However, there are a number of specific requirements that the mobile environment pose which should be considered.  For delay sensitive services (i.e. real time multimedia) a number of specific considerations are identified below.  Within the following discussion H.323 is considered as a framework for UMTS Multimedia Standardisation, however, the same arguments are applicable to other multimedia standards.

· Mobility management, and handover

· Spectrum Efficiency 

· Adaptation to Variable Radio Conditions

· International roaming

· Backwards compatibility with 2G for Handover

· Compatibility across UMTS Releases

· Etc

[Note:  the above list is not exhaustive.]

Each of the above areas is discussed within the following sections:

1.1 Mobility Management

As with GSM, mobility management is required in idle mode, enabling a mobile terminated session to be terminated, and within active mode in the guise of handover.  It is also essential that mobility management operates correctly across 3G and 2G network boundaries.

1.2 Spectrum Efficiency 

Within some countries licences to operate UMTS will be very expensive, and the spectrum available to a single operator will be limited.  Hence, it is essential that services are designed to use spectrum as efficiently as practicable, especially where the service is likely to emerge as a mass market commodity service where cost is critical.

H.323 assumes an IP pipe with excellent BER performance.  If H.323 is to be supported over a ‘data bearer’ over the radio interface, then the QoS of that bearer will need to offer the BER required for the most critical bits, and a latency and delay jitter applicable to the most delay sensitive bits. This approach will inevitably result in a QoS that is over specified for much of the data being transported, resulting in excessive demands on the radio resources.

For voice only, spectrum efficiency is achieved by reducing the redundancy within the encoded speech – speech coding, prioritising bits within the coded speech, and applying the required error protection to the different bit classes.  This approach has ensured that maximum speech quality is delivered while minimising the load on the radio resource.  This principle is being extended through the standardisation of the AMR speech codec.

Voice is an essential component of multimedia.  With the aim of driving down the radio resource load of multimedia services, it is logical that the different media streams should be treated separately over the radio interface since they have different QoS requirements.  With voice, video, and data being transported over separate bearers, the same error control can be applied to voice as within a voice only service, and error control for video and data can be defined to maximise performance while minimising the load on radio resources.

1.3 Variable Radio Conditions 

A mobile radio environment is very hostile, and radio performance can rapidly change over time due to changes in radio propagation characteristics and network load.  Under such conditions it is essential that a user’s experience can be managed in real time.  For a network operator to manage services effectively, it is essential that there is close coupling between radio resource management, bearer error control, and service control.  Such coupling enables a service to be adapted in real time, potentially momentarily dropping a video component while maintaining voice connectivity.  It will be difficult to deliver such levels of service management and control if all data is carried over generic data bearers with no Network Operator control over the content of the bearers.  A call control model for multimedia which works hand in hand with radio resource management, potentially managing separate bearers within the context of a single session, may provide a network operator the level of control required to manage a users experience effectively.

1.4 Roaming 

Roaming will be an essential component of UMTS.  While roaming a core set of services must operate as expected from a user’s perspective, and be delivered as efficiently as possible from a network operator’s perspective.  This can be effectively achieved by defining how services are delivered and managed to roamers are defined within standards.  

A standardised call control mechanism for multimedia, which is consistent across all networks, will enable the serving network to terminate a session, regardless of whether it is a home or foreign network.

1.5 Cross Phase compatibility

Ensuring that terminals and networks built to different releases of UMTS are fully compatible is essential to ensure that:

· As core network developments occur, user’s terminals continue to operate correctly

· Different network operators may adopt different core network solutions over different timescales.  Roamers will expect their terminal to operate correctly on all networks.

Standardising and managing how a complete system operates enables a network operator to ensure that service is offered within confidence.  When considering network evolution beyond R99, and the need to support roamers, it is essential that all phases of terminals can be supported on all phases of networks.  To enable this, it is essential that R99 standards do not result in the exclusion of core network evolution paths.

1.6 Handover between 3G and 2G 

For GSM services, it is clear how handover can be performed between GSM and UMTS if both radio technologies are supported on a common core network.

Consideration should be given to how UMTS specific services should be handled under 3G/2G handover conditions.

If a user is in a H.323 session over a transparent IP pipe and goes out of coverage, there are no suitable GSM capabilities that the session can be handed over to resulting in the session being terminated.  However, if multimedia call control is embedded within the core network, and has control of separate bearers, the network may be able to hand the voice component over to GSM, with other components potentially be handed over the GPRS, depending on terminal capabilities.

2. Issue relevant to SA4

Currently within SA4  solutions within the circuit switched and packet routed domains are considered for Multimedia Services.  However, only terminal based solutions are considered with the UMTS core and radio network providing managed data bearers.  The above technical discussion highlights a number of limitations of this approach.  It is appropriate for SA4 to inform other groups of what is currently within their work item’s scopes, and to seek guidance from SA2 on what System Architecture Solutions are being studied for Multimedia Solutions.

3. Proposal

Liaise to SA Plenary on the urgent need for a study of embedded solutions for multimedia, and the need for standardised call control ensuring that roaming and cross phase compatibility is realised for multimedia services.

Liaise with SA2:

· stating the System Architecture working assumptions and scope of SA4 assumes transparant bearers, highlighting it’s inefficiencies and limitations.

· seeking guidance from SA2 on their current working assumption, and what other approaches are being studied for multimedia services

· attach the above discussion as background information

Copy liaison statement to SA1, CN1, CN2, CN3, RAN, T2
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