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1. Introduction

This paper discusses some of the likely user and operator views on multimedia services via UMTS for discussion within the joint CN/SA1/SA2 meeting and for wider discussion within the 3GPP development groups. 

(Note: This paper is a revised version of Td 377 from the recent SA2 meeting in Sophia Antipolis.)

2. Discussion

2.1
Standardised or not standardised Multi-media control protocols for UMTS: radio resource usage? 

If (non 3GPP developed) standard multimedia services (for wired networks) are re-used on cellular then excess radio resource is used as the bearers are transparent to the radio system and cannot be enhanced and developed for optimal use of the radio.  This is thus less efficient and higher cost and leads to operators being able to support less users, thus having to charge users more for services delivered.

The impact of the proposed transparent and non-transparent multi-media delivery mechanisms on radio resource usage should be considered.

(See accompanying paper discussing radio efficiency and overhead impacts (N1-99663).)

2.2 ‘Quality of perceived service’ in 3G multi-media via transparent delivery

GSM has been and continues to be a very successful system global cellular system, providing a mobile derivative of N-ISDN capable of delivering voice, data and G3 fax all optimised for the harsh cellular environment.

The current proposals to deliver multi-media via transparent mechanisms need to be assessed in further detail to look at the impacts upon user service by the operation of the control mechanisms.  The operation of transparent mechanisms relies upon terminal to terminal control interactions over a basic ‘pipe’: if this really is all that is envisaged as a requirement for transparent multi-media in UMTS then operators cannot and probably would not wish to stop users running such end to end applications.  The impacts on end users for the following aspects need to be considered:

1. For end users (or the system?), how does the originating network determine what service is requested?.  Does the mobile system determine the applications to run (via HLR mappings), if so how does this interact for ‘transparent’ operation.

2. How comms intended as ‘transparent’ multi-media can be made to non- multi-media users.  What are the interworking requirements?

3. How charging will affect user operation, especially in failed cases.  Is it proposed to enable charging of a premium for transparent H324 type applications?  If so how is the network to determine the charging rate applied compared (in the H324 case) to a 64kbit UDI (basic data) call?

4. How supplementary services can/will be applied for multi-media?

The impact of transparent operation needs to be assessed fully if a ‘quality’ service offering is to be available: most operators pride themselves on high quality well integrated and offered services, transparent multi-media as such a key service needs to be well thought out if it is to be delivered as a main offering of UMTS.

Also the impact upon the network and system needs to be addressed: if transparent multi-media is as named, then the requirements upon the network (if any) need to be identified, however as ‘transparent’ it is expected that these should be minimal.

2.3 Service continuity and availability in the variable radio environment of UMTS

2.3.1
GSM communications

One of the key successes of GSM has been its support for handover, enabling user’s service to be maintained as the mobiles move throughout/within the radio coverage areas.  Within GSM only ‘single-media service’ was available such as speech or  data, when the radio or network could no longer support the ongoing communications (for example for network congestion or radio reasons) the calls were terminated (dropped).  This ‘feature’(!) is one of the most annoying and frustrating aspects of mobile communications, as even the most successful operators cannot provide communications in the harsh radio environment which are free from the impacts of the radio environment and spectrum (congestion) boundaries. The end user’s perceived quality of the communications inevitably suffering especially during busy periods.

Within GSM as the radio link degrades the quality of the transmitted user information is also degraded (e.g. speech quality/continuity) and occasionally the call is dropped.

2.3.2
UMTS communications

UMTS offers operators the ability to widen out the services and features available to end users by not only supporting legacy GSM services and features, but also by offering multi-media and higher bit rate capability.

Within UMTS a number of mechanisms are being proposed to support multi-media, the impact of the different options upon service continuity within the system (especially in the case of radio congestion/poor link quality) need to be addressed.  

What happens if the overall user communications cannot be sustained by the radio system?  Is the communications dropped or can some parts of the communications be maintained?

UMTS ‘transparent’ communications

One of the current mechanisms to provide multi-media has been via a ‘transparent means’ (e.g. H324) where a ‘single bearer’ is used of a fixed rate nature to carry all components of multi-media communications.  It is assumed that when the radio link degrades (for example due to the impacts of the radio environment and spectrum (congestion)) at some point the threshold of usable quality of the ‘single bearer’ will be compromised and the communications will suffer accordingly.

Where a single user bearer is used to carry all of the user’s multi-media components the impact of loss of the bearer (especially a higher bit rate bearer) upon the end user communications needs to be assessed to determine the impact upon end user’s services.  

Is it possible to reduce the available user bearer bit rate to enable some components of the communications to be sustained? If so how is this achieved and linked to the radio resource ‘status’ and availability?

UMTS ‘non-transparent’

Another discussed mechanism within UMTS to provide multi-media communications has been via ‘non-transparent’ means where a signalling control mechanism is used between the mobile terminal and the network to manipulate a number of ‘user bearers’ which can carry different user communications components. 

Where multiple ‘user bearers’ are available, when the radio link degrades (for example due to the impacts of the radio environment and spectrum (congestion)) it should be possible to suspend or drop some of the communications while maintaining others (for example in a multi-media call with speech and video it should be possible to hold or release the video component but maintain the speech component).

The opportunities and requirements to enable a linkage of the ‘user bearer’ components to enable them to be individually controlled and manipulated rather than the ‘wholesale’ control of a single bearer applied when transparent mechanisms are used.

It should be clarified with the different options available if in 3G it is a possibility to modify communications down to a single (e.g. speech component) when (3g) radio resources are limited (e.g. when moving into a congestion).

The impacts on service maintenance and continuity within the 3G radio environment should be considered and studied and highlighted within the 3GPP community.
2.4 Service continuity and availability within and between different generations of mobile systems

In a similar discussion to that above the service continuity options when handover (and roaming) from 3G to 2G is required as this is a.key part of service delivery.

Can the current different options of transparent and non-transparent enable service continuity (even in a modified form) between 3G and 2G?  It is understood that the non-transparent mechanism may be easier to enable at least some of the user’s multi-media components to be maintained.

It is understood that the transparent mechanism requires the target 2G system to support the same ‘user bearer’ requirements (e.g. 64Kbit/s UDI data for H.324).

The end user service impacts need to be considered.  For example a multi-media call with speech and video components that cannot even maintain a speech component when a handover to 2G is required will offer a very poor service offering as users enjoying multi-media communications (in transparent mode) will find their services are not maintained  in the mobile environment.
Another example of this in 3G only is the possibility to modify communications down to a single (e.g. speech component) when (3G) radio resources are limited (e.g. when moving into a congestion)

The impacts on service maintenance and continuity within and between 2G and 3G should be considered and studied and highlighted within the 3GPP community.

2.5 Service availability within a congested/’nearly’ congested radio environment

Within GSM if the system cannot support the service for radio reasons the service request is rejected.  Within UMTS the issue of resource availability for requested services needs to be addressed.  What happens if a user requests a high bit rate service (e.g. multi-media), but the system can only support a lower rate service (e.g. Voice).  What mechanism is available to indicate that the requested service is unavailable but a lower rate service may be possible?

Should indication of system resource/available service be made available to end users?

It is proposed that this topic is considered and discussed.

3. Proposal

Based upon these discussions it is proposed to review the service requirements and ensure that multi-media service continuity is included:

1. Services continuity within 3G should enable user’s service to be modified to enable a some end user service continuity rather than dropped communications.

2. Services continuity between 3G and 2G should enable user’s service to be modified to enable a some end user service continuity rather than dropped communications.

3. Non-transparent control mechanisms are studied and adopted for UMTS to enable optimised use of radio resource and to link the availability of radio/system resources with resources allocated to end users.
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