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1.
Introduction

The discussion on “a separate traffic class for signalling vs. using an existing QoS class” has reminded us on important concepts for a signalling channel in a mobile network.  To forget the principles of a signalling channel would make the PLMN unstable in some situations, namely when the UMTS network reaches high levels of traffic.  User and signalling traffic would need to enter in a race-condition to share available resources.  

This contribution discusses such signalling characteristics and provides a recommendation to avoid having situations where transfer of call control requests, issued by network or UE, are not guaranteed.  

2.
Discussion and Proposal

Signalling channels have a specific connotation in telecommunications.  As opposed to the internet environment, where ‘signalling’ is also carried in ‘traffic channels’.  This connotation was carried in mobile communications, for instance in GSM, where signalling channels posses also an inherited notion.   Their main characteristics is the “always being there when control information is required to be transported.  Either, by the network or initiated upon-request by the subscriber; to setup, release, or modify a call in progress.”  This important characteristic can be implemented, for instance by means of a ‘reservation’ mechanism within the PLMN.  Unfortunately, none of the defined UMTS QoS classes possesses such characteristic.  The UMTS QoS classes were simply modeled following the IETF DiffServ mechanism.  

It has been commented and discussed in previous meetings that low delay and low bit rate are impossible values to obtain from an implementation point-of-view.  This comment is certainly a prime point to be considered, but it seems that the network does not necessarily need to combine all characteristics – or parameter values - from different QoS classes:  the network could either use for signalling purposes, a conversational QoS class, where low delay is required, or a low bit rate interactive or background QoS classes.  The difference on which to use will affect the responsiveness of the network against a call control request, a matter of choice for the operator.  However, the “always being there when control information is required to be transported… “, signalling characteristic and therefore requirement for signalling should be added to the chosen QoS class.  

The “always being there when control information is required to be transported.. “ signalling characteristic means the necessary inclusion of an extra parameter or Signalling Descriptor to allow for this requirement.  The characteristic should be recognized both, in core network and in UTRAN.  Otherwise the intra-PLMN end-to-end requirement for the signalling channel would not be implemented effectively.  

The inclusion of extra information to denote the signalling-nature in a specific PDP context carrying control packets indeed hints for a new, non-existent, type of traffic to be recognized.  Whether one treats this fact as a new Signalling Channel class or one already existing QoS class with additional information needs to be defined.  

It is more productive, to take the discussion away from whether a new QoS class is needed or an existing one can be used.  After operator’s requirements, for example the conversational or interactive QoS characteristics could be used, but with an added Signalling Descriptor in order for the network to recognize the “always being there when control information is required to be transported.. “ characteristic of the bearer transporting the packets carrying the signalling information.  The promptness of the network to respond to a call control request is the differentiator to be considered by the operator to choose for its own network.  If a conversational class is used, then most likely the network will update rapidly, for instance in the middle of the call, a degradation or upgrade needed by the network or requested by the local/remote UE.  

As a suggestion, the basic principle to distinguish between traffic and signalling packets may be achieved if the signalling PDP context  PDUs are processed on a separate buffer-queuing system. Normally, for signalling this is performed with a queuing system having the following characteristics: low utilization (arrival rate to service rate ratio), high throughput, short response time (; i.e. waiting time +  service time), short queue length and minimal number of PDUs on the system. These demanding condition can be fulfilled if only and only if, the Signalling Descriptor is used to distinguish the signalling nature of the packets.

3.
Conclusion

A Signalling Descriptor is needed to differentiate a UMTS bearer for IP signalling traffic, the descriptor could be applied to any of the existing four QoS classes, it is an operator option which one to use.  The Signalling Descriptor shall trigger mechanisms to guarantee that the PDP context used for signalling can always be utilized.  If the network does not differentiate the signalling nature of a PDP context used to carry signalling packets, the network cannot guarantee call control requests.  Thus having unstable networks, with faults difficult to trace. 

