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Introduction

The relatively high delay experienced in early UMTS deployments has prompted the creation of a new WI/SI on CS and PS call setup delay improvement [1].  The Long Term Evolution activity has also set very stringent delay requirements on the design of the evolved UMTS system [2].  In this document we will focus on the CS and PS call setup delay improvement activity and we will try to determine a common reference model to be used for the analysis of the delay reduction proposals.
Discussion
In order to evaluate different delay reduction proposals it is necessary to agree on a common reference model, so that the impact on the setup delay of each proposal can be fairly evaluated.  In this document we propose reference call flows and a reference set of endpoints to be used for the evaluation of delays.  

In the following we will indicate with T0 the start of the signalling procedure, with T1 the time in which some user data can begin to flow over the radio and with T2 the end of the signalling procedure. (T1 ( T0) provides a good indication of the delay perceived by the user when a particular signalling procedure is triggered.  (T2 ( T0) is also an important metric since it encompasses the whole duration of a particular procedure.
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Figure 1.  Call setup Delay (MO voice call)
It Figure 1 a Mobile Originated voice call setup procedure is analyzed.  T0 marks the instant in time when the user pushes the "send" button on the terminal.  T1 is the reception of the NAS ALERTING message, when the user can hear if the call did go through, and T2 marks the time when the conversation can start.
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Figure 2.  Mobile Originated Packet Connection Setup (example)
It Figure 2 a Mobile Originated packet connection setup procedure is analyzed.  T0 marks the instant in time when the user activates the packet service.  T1 is the reception of the NAS ACTIVATE PDP CONTEXT message, and T2 marks the time when the physical channel is reconfigured to optimally handle the packet service.
CELL_FACH to CELL_DCH state transition
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Figure 3.  CELL_FACH to CELL_DCH state transition

It Figure 3 a the CELL_FACH to CELL_DCH transition is analyzed.  This procedure allows the resumption of a packet data call that is temporary in "dormant" or low activity state.  T0 marks the instant in time when the measurement report including the Traffic Volume Measurement is sent over the radio interface.  T1 is the transmission of the RRC  CHANNEL RECONFIGURATION COMPLETE message, when the user data can start to flow, and T2 marks the time when the procedure is completed.
Conclusion

In this document we propose reference call flows to be used for the evaluation of delay reduction proposals.  Reference values of (T1 ( T0) and (T2 ( T0) shouldl be agreed in RAN2, i.e. minimum, maximum, and average reference values for these time intervals should be agreed for each of the procedures.

Each delay reduction proposal should be evaluated taking into account how much these values are improved for the signalling procedure that is supposed to be improved by the proposal.
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Creation of PDP context from SGSN to GGSN can be done at different points of time:
a) before sending RAB assignment Request
b) after getting RAB assingment response
c) in parallel to RAB establishment
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