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Discussion
2 Introduction

3 This document reuses part of Ericsson contribution S2-010852 (specifically the part on traffic characteristics of the signalling bearer) which was submitted to the S2 QoS drafting group in Antwerp, Belgium last year.  

4 Discussion
4.1 Traffic Characteristics 

A UMTS  bearer appropriate for signalling must comply with: 

Low bit error ratio: The signalling messages must not contain bit errors.

Bursty traffic pattern: The signalling has traffic characteristics close to normal NRT web browsing, E-mail etc.

Low delay: To fulfil requirements on short session setup times, short transfer delay for critical signalling messages etc. It is the setup time that puts requirements on delay, but how low must be further investigated.  On the other hand the delay sensitive part of the signalling traffic is of request response type, therefore it will not be required  to transport large bursts of data in one direction, with low delay.  The average rate can also be assumed to be very low, some hundreds of bits per second.  Knowledge of the traffic pattern of the signalling may facilitate optimised transport of signalling over the radio. 

4.2 Priority: If necessary to fulfill the requirements for signalling and for optimisation purpose in GERAN, it shall be possible for the network to allow SDUs of a UMTS bearer with signalling sub-class set to take priority over SDUs of other bearers, even SDUs of bearers of conversational or streaming traffic class.  For example signalling used to control a session must get through to/from a terminal, to be able to disconnect the session to avoid congestion. To be able to optimise access over GERAN the standard shall allow that the session associated signalling and the media transport shares the slot(s). For example a voice plus video conversation shall be able to run on two slots only and not require a third slot with the only purpose to transport SIP signalling.  

4.3 Network dimensioning
For networks providing a general UMTS bearer appropriate for signalling, the dimensioning needs to be carefully considered and tools for policing is required. 

One way to facilitate network dimensioning and avoid misuse of the bearer is to limit the average rate that may be used on this bearer.  As an example the average bit rate may define the maximum number of bits that is sent from a source at a SAP within a period of time, divided by the duration of the period. Preferably the traffic is regarded conformant with the average bit rate as long as it follows a token bucket algorithm where token rate equals average bit rate and bucket size equals k*Maximum SDU size. To limit the bucket size is also important for network dimensioning.

Note: In 23.107 the token bucket algorithm is described in annex B as a normative conformance definition of guaranteed and maximum bit rate attributes.

In the downlink direction a policing function at the network border (in GGSN and/or SGSN) will ensure that the flow always is limited to an acceptable load. The UE must ensure conformance to a corresponding token bucket algorithm for the uplink traffic.

4.4 By controlling the average bit rate and token bucket size to a reasonable low value, the network can be protected from misuse of the bearer and from denial of service attacks. It is assumed that the average bit rate and the bucket size is configured in network and terminals, as all IP signalling will have similar demands for average rate and bucket size.

4.5 Example bearer characteristics 

· For Release 5, when the signalling sub-class is set, the service provided by the UMTS network to the user is defined and configured internally in the network. This section shows some guidelines for characteristics for a UMTS bearer to be used to carry IP signalling traffic. The figures are only examples, depending on network implementation and traffic conditions other values might be optimal. 

· Maximum SDU size  = MTU of Ethernet

· SDU error ratio = 10-5 < x <= 5*10-4
· Residual bit error ratio = 6*10-8 
· Delivery of erroneous SDUs = no

· average bit rate = 0,5 kbps up to 4 kbps (Note 1)

· token bucket size = 2 up to  10 *Maximum SDU size (Note 1)

· priority: (Note 2)

· delay:  (Note 3)

Note 1: The constant is applicable for the policing function described above. The time it takes to transfer one burst of packets is not reduced if a low average bit rate is selected. If the policing function is implemented according to the token bucket algorithm, conformant traffic will be forwarded without delay. 

Note 2: If necessary to fulfill the requirements for signalling and for optimisation purpose in GERAN, it shall be possible for the network to allow SDUs of a UMTS bearer with signalling sub-class set to take priority over SDUs of other bearers, even SDUs of bearers of conversational or streaming traffic class.

Note 3: Low enough delay and high priority shall be accomplished through network dimensioning and UMTS-internal scheduling  Packets transmitted over a UMTS bearer appropriate for signalling shall have low delay. It is the setup time that puts requirements on delay, but how low must be further investigated.








































































