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Introduction

At last RAN2 meeting a preliminary Call setup and reconfiguration delay analysis was discussed [3].  In this document we provide more details following the discussions at last RAN2 meeting and on the e-mail reflector [4]
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.
RRC connection setup (Idle to DCH)
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Figure 1.  RRC Connection Setup (Idle to CELL_DCH)
In Figure 1 a typical RRC connection setup procedure is described.  This procedure is part of several of the upcoming procedures and therefore is treated here in more detail.  The value of "t0" depends heavily on the radio conditions and on the frequency at which SIB7 is scheduled.
Call Setup delay
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Figure 2.  Call setup Delay (MO voice call to MSC test number)

It Figure 2 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.  A small value between ALERTING  and CONNECT indicates that the call was automatically answered by the MSC.
In the e-mail discussion [4] it has been pointed out that the TMSI reallocation procedure should not be included, since it could be performed after the call has been established.  It has also been commented that the only optional procedure that should be considered is the authentication procedure.  This implies that also the Identity Request procedure should be removed.  We propose that a decision on this is taken by RAN2.

CS Video Telephony (Idle to DCH)
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Figure 3.  MO VT call (mobile to mobile)
The CONNECT ACK (T1) indicates the completion of the radio bearer establishment.  After this, the videophone applications exchange capabilities, agree on coded formats, initialize the necessary elements, create the stream endpoints before the actual audio and video information can flow.

Since the VT call is always a mobile to mobile call it is affected by the length of the paging procedure of the called mobile.

Packet Connection Setup
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Figure 4.  Mobile Originated Packet Connection Setup (example)

Here 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
[image: image5.wmf] 
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Figure 5.  CELL_FACH to CELL_DCH state transition

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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