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1. Introduction

The requirement for end-to-end QoS has been identified for UMTS Release 2000 in 3GPP. However, to provide further guidelines for the choice of mechanisms to provide this end-to-end QoS, it is necessary to first consider the requirements which should apply to these mechanisms. This document proposes a set of end-to-end QoS requirements for inclusion in TR 23.821 and for later inclusion in TS 23.107.

2. The Commented Requirements

The proposed requirements are summarized under 6 keywords together with some comments in the following subsections.

2.1. Backwards compatibility

The QoS negotiation mechanisms used for providing end-to-end QoS in UMTS Release 2000 shall be backward compatible with UMTS Release 99.

This means that for example a R99 MT which roams into a R00 network shall still be able to request QoS with the same mechanisms as in R99 and it has to be able to expect the same results as in R99 networks. Also, a R00 MT which roams into a R99 network shall be able to request QoS there with the R99 mechanisms. Furthermore, cases where the GGSN and SGSN are based on different releases of UMTS must not cause any problems.

2.2. Independence from external networks

The QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions about the situation in external networks which are not within the scope of 3GPP specifications.

There is a large amount of QoS negotiation mechanisms in the IETF for IP networks, for example: RSVP/IntServ, DiffServ (with static SLAs or bandwidth brokers), RSVP over DiffServ, Yessir, Boomerang, BGRP, etc. None of these mechanisms are widely used at the moment. It has to be noted that even though the IETF may standardize certain mechanisms, it does not mandate the usage of these mechanisms in the Internet and not even in parts of it. It also should be pointed out that new mechanisms for providing end-to-end QoS may emerge within the IETF at any time and may obsolete and fully replace the currently known mechanisms, so that these may not be used at all in a few years. This is shown for example by the current discussion on the DiffServ mailing list regarding a QoSSig BOF to discuss the still unsolved issue of QoS signalling in IP networks.

It is necessary for the 3GPP to acknowledge that it can neither mandate any QoS mechanisms in external networks, nor can it assume anything about these mechanisms.

2.3. Independence from application layer signalling protocols

The QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions about application layer signalling protocols.

The same explanation applies here as in the last point.

2.4. Independence from applications running on the TE

The QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions about applications which may be used on terminal equipment attached to mobile terminals.

Here, a similar explanation applies as for the last two points. Applications, their requirements and the protocols used by these applications may change rapidly.

2.5. Simplicity

Unnecessary signalling complexity and processing complexity in the network elements as well as the mobile terminal shall be avoided.

If the processing costs for signalling are very high in the network elements or the mobile terminal, or if the implementation is very complex, this may increase the cost of these elements and thus endanger the success of the model.

Also, if the interaction between the network elements and the mobile terminal becomes more complex, it becomes harder to ensure the proper interworking between these elements and network elements and mobile terminals from earlier releases, since the number of possible cases which have to be checked increases with the complexity of the mechanisms. This also needs to be kept in mind for future releases, where new mechanisms will have to be checked against the mechanisms which are specified now for release 2000.

Methods for user authentication as well as billing and charging mechanisms shall be kept as simple as possible.

UMTS R99 already provides mechanisms for user authentication, billing and charging. End-to-End QoS mechanisms should interact with these mechanisms in simple and predictable ways. Redundant user authentication needs to be avoided, if possible.

2.6. End-to-End QoS also for simple terminals

The UMTS network shall be able to negotiate end-to-end QoS also for mobile terminals and applications which are not able to use QoS negotiation mechanisms other than the ones provided by UMTS.

A user should not be required to spend money on new mobile terminals only to be able to receive end-to-end QoS through networks where QoS negotiation is based on new mechanisms which are not supported by older mobile terminals. This means that it should be possible to give even users with very simple mobile terminals the possibility to receive end-to-end QoS.

3. Proposal

It is proposed that the following text is added to section 9 ("QoS") of TR 23.821 in a new subsection "End-to-End QoS Requirements". This text is aimed at the creation of a new section in TS 23.107 (section 4.4, "End-to-End QoS Requirements").

End-to-End QoS Negotiation Requirements

· The UMTS QoS negotiation mechanisms used for providing end-to-end QoS in UMTS Release 2000 shall be backward compatible with UMTS Release 99.

· The UMTS QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions about the situation in external networks which are not within the scope of 3GPP specifications.

· The UMTS QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions about application layer signalling protocols.

· No changes to non-UMTS specific QoS negotiation mechanisms.
· The UMTS QoS negotiation mechanisms used for providing end-to-end QoS shall not make any assumptions about applications which may be used on terminal equipment attached to mobile terminals.

· Unnecessary signalling complexity and processing complexity in the network elements as well as the mobile terminal shall be avoided.

· Unnecessary signalling traffic due to end-to-end QoS negotiation shall be avoided.
· Methods for user authentication as well as billing and charging mechanisms related to the end-to-end QoS negotiation shall be kept as simple as possible.

· Minimum changes to network architecture and mechanisms due to introduction of end-to-end QoS negotiation.
· The UMTS network shall be able to negotiate end-to-end QoS also for mobile terminals and applications which are not able to use QoS negotiation mechanisms other than the ones provided by UMTS.

