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Introduction
Push-to-Talk (PTT) over cellular (PoC) is a real time voice communication service whose primary value proposition is that of “instant” connection, i.e. without the overhead of dialling the number and waiting for other user to answer the call.  A key performance criterion influencing the quality of the PoC user experience is access delay – the time that elapses from initiating the call to the onset of voice communications.  The best-in-class performance on this key criterion is less than 1 second.  To provide a competitively high quality user experience, PoC on UMTS needs to offer a similar or better access delay.
A previous contribution [5] showed that the portion of access delay attributable to UTRAN signalling procedures is on the order of 1-2.5 seconds.  Additionally, PoC application signalling [4] will add to the overall access delay observed by the user.  Thus, there is a need to reduce the delay resulting from UTRAN signalling procedures in order to enable a UMTS PoC service that will be competitive in the marketplace.

Existing 3GPP specifications require that a UE in CELL_PCH or URA_PCH state execute a Cell Update procedure prior to sending uplink data.  If the Cell Update procedure could be made optional in certain circumstances, PoC access delay could be reduced by approximately 200-300ms.  This contribution examines the Cell Update procedure and proposes means to make it optional under selected circumstances.
Characterizing access delay

In order to characterize access delay, we need to define it clearly.  We define access delay differently for the originating UE (the user initiating the call) and the target UE (the user receiving the call).
For the originating UE, the access delay is the time from the press of the PTT button until the terminal emits the talk-permit tone.  For the target UE, we define the access delay to be the time from the press of the PTT button at the originating UE until the first audio is received at the target.

In general, the process of initiating a PoC call at a UE can be decomposed into 2 major sub-processes:

· UTRAN signalling procedures
· application level signalling (e.g. SIP, RTCP) with the PoC application server and/or the peer UE [4]
In keeping with the focus of RAN2, this document will be restricted to the analysis of the UTRAN signalling procedures.  We will refer to this portion of the access delay, from the press of thePTT button up till the beginning of application level signalling, as the UTRAN access delay.  
One of the complicating issues involved with characterizing access delay is the variety of potential initial conditions.  In order to simplify this discussion, we’ll focus on a single representative scenario, described by a number of assumptions about the state of the UE prior to the initiation of a PoC call.
The following assumption is generally accepted when considering PoC services [3]:
· we assume that the UE has a previously established active primary PDP context for application signalling; this PDP context is further assumed to have interactive QoS class and  may be configured either for signalling-only or general purpose (signalling and media)

In addition, we make the following assumptions:

· we assume that, at time t0 (PTT press), the UE has pre-established RRC and PMM connections
Rationale: if the UE is not in an RRC connected state, there will be an additional setup delay of 700-1500 ms to establish the RRC connection.
· we assume that, at time t0, the UE is in CELL_PCH or URA_PCH state with an established RAB for the active PDP context. 
Rationale: given the previous assumption, the UE must be in either CELL_FACH, CELL_PCH or URA_PCH states.  Of these, we would expect the UE to be predominantly in CELL_PCH or URA_PCH states.
· we will consider two cases: (1) the UE has an established RAB for the active PDP context or (2) the UE has no established RABs.
· finally, we assume that PoC application signalling messages will be carried on DCH, i.e. the goal of the call setup is to configure the RAB on DCH.
Rationale: due to the large size of these SIP messages (messages in excess or 600-800 bytes are not uncommon), use of DCH is preferred over RACH/FACH for user data transfers
UTRAN access delay for the originating UE will be examined in the following sections.
UTRAN Access Delay: Originating UE

Using the assumptions above and the specifications contained in [1] and [2], we can determine that the originating UE must execute two UTRAN signalling procedures before commencing PoC application level signalling: Cell Update and RB reconfiguration.
The Cell Update procedure is required to initiate uplink data and to move the UE from CELL_PCH or URA_PCH state to CELL_FACH state.  The signalling for Cell Update takes place over RACH/FACH, and the delay for this procedure is estimated at 200-300 ms.
The RB reconfiguration procedure, which follows the cell update procedure, is required to configure appropriately the radio bearers for the active PDP context. 
In the first case presented, we assume that the UE has an established RAB for the active PDP contest.  Traffic volume measurement report signalling is transmitted on RACH and results in the UTRAN initiating a radio bearer reconfiguration procedure.  As mentioned above, we assume that a DCH setup is initiated.  The signalling flow is shown in Figure 1 below.  
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Figure 1: UTRAN Access Delay, Originating UE, pre-established RABs case
In the second case presented, we assume that the UE needs to establish the RAB for the active PDP context.  
Therefore following the cell update procedure, and before the RB reconfiguration procedure is initiated, there is a need to use a NAS signalling message, Service Request, transmitted on RACH . This will result in the UTRAN initiating a radio bearer establishment procedure.  The signalling flow is shown in Figure 2 below.
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Figure 2: UTRAN Access Delay, Originating UE, no RABs case
In either case, the total delay for the RB reconfiguration procedure, including the DCH radio bearer setup, is estimated to be 700-800 ms.
Optional Cell Update

In order to achieve a competitive PTT service for UMTS, we need to consider means to reduce the UTRAN access delay.  Existing 3GPP specifications require that a UE in CELL_PCH or URA_PCH state execute a Cell Update procedure prior to sending uplink data.  In this contribution, we proposed specific circumstances where, to reduce access delay, the Cell Update procedure would be optional rather than mandatory, allowing the UE to do fast data transfer.  This requires two general changes:

1. the requirement to execute Cell Update procedure when in CELL_PCH state must be eliminated for the following procedures:

a. Measurement Report

b. Uplink Direct Transfer

2. the UE must store the value of C-RNTI while in CELL_PCH state.

A Rel-7 CR is attached to illustrate the proposed changes.

Conclusion

This document discusses the access delay characteristics for PoC services on UMTS and identifies an optimization of the Cell Update procedure as a means to reduce access delay.  
It was shown that eliminating Cell Update from Measurement Report and Uplink data transfer and requiring UE to store the C-RNTI value while in Cell_PCH would help reduce delays by up to 200-300ms.
It is proposed to study and agree the  accompanying CR.  
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