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1. Introduction
This paper introduces an alternative IMS message sequence for VoIMS call-setup in order to reduce post dial delay for discussion and possible future standardisation.
2.  Background

One of the key factors that will determine the viability of all packet IMS based voice services is call setup delay and more specifically post dial delay.
In looking at call setup delays, the focus needs to be on the time from the caller pressing “Send” to the caller hearing ring-back. This ringing provides assurance that the call is working and effectively restarts their mental timer (they are now waiting on the called party, not the network).
Using circuit switch standards as a reference point, ITU E.771 “Series E: Telephone Network and ISDN – QoS, network management and traffic engineering – Traffic engineering - Mobile network traffic engineering” provides the following Post Dial Delay figures:
Proposed (average) Post Dial Delay (Send to Alerting) for a normally loaded system are stated as:

Local

3.0 seconds

National

5.0 seconds

International

8.0 seconds

While standards refer to these numbers, 3GPP Operators appear to be focusing on a target of being comparable with typical PDD performance of GSM CS telephony (understood to be somewhere between 3 and 5 seconds).
3. VoIMS simulations using standard IMS message sequence
VoIMS simulations carried out by Nortel have shown that for VoIMS to VoIMS between 2 UMTS terminals using preconditions, ROHC and SIP compression the typical PDD for a National call is likely to be somewhere between 8 and 9 seconds. A list of assumptions used in the simulations can be found in Annex A of this paper.
Further analysis of the PDD has shown that the transport of the SIP messages over the air link is the single largest contributor to PDD. For the same national call example given above the PDD had the following components
Core Network delay = 2.4 seconds

Signalling over RF link = 4.8 seconds

Traffic Channel Setup = 1.5 seconds

4. An alternative IMS message sequence
The following alternative message flow allows UE-2 to send ringing to UE-1 before UE-2 has confirmation that UE-1 resource reservation is complete. This allows UE-1 to provide ring back as soon as UE-1 resource reservation is complete. 
This message sequence removes many of the messages in the existing standardised flow that relate to preconditions - in particular the exchange of SIP updates that currently need to be exchanged to inform both ends that resource reservation at the peer has completed. The removal of these messages provides the basis for the reduction in PDD.

This message flow is taken from 3GPP2 IMS/MMD call flow examples.
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5. VoIMS simulations using alternative IMS message sequence
VoIMS simulations carried out by Nortel have shown that using the alternative IMS message sequence above the PDD can be reduced to 5.1 seconds with the following components: 

Core Network delay = 1.0 seconds

Signalling over RF link = 2.6 seconds

Traffic Channel Setup = 1.5 seconds

6. Conclusions
VoIMS simulations carried out by Nortel have shown that using the alternative IMS message sequence can reduce PDD for a typical mobile to mobile VoIMS calls from almost 9 seconds to just over 5.
It is proposed alternative message flows to reduce PDD be studied for possible future standardisation.
It is proposed that 3GPP adopt the same or similar approaches to reducing PDD that are currently being studied in 3GPP2.
A. Simulation assumptions

All call scenarios assume that the Access Terminal (AT) has powered up and registered with the radio network, the Packet Data Core Network and the SIP service, and that the current state is “Idle”.

S-CSCF caches information received from HSS during registration such that a subsequent HSS query is not needed during SIP-Invite processing.

A single large National provider model is used with Regional I/S-CSCF nodes and many local P-CSCF nodes.

Separate Proxy SIP servers (P-CSCFs) and Serving SIP servers (S-CSCFs) are used for the two parties in a call. For new/small networks this may not be the case, however it is considered more typical of larger/mature networks.

Topology Hiding is not used. (i.e. no use of I-CSCF as a Topology Hiding Gateway (THIG). 

A well managed core network (over engineered for capacity) is assumed.

Signaling is anchored thru each CSCF node in order to allow mid-call events.

SIP over UDP is currently assumed for call timings. Note that the use of UDP requires the UE’s to deal with any message fragmentation 4.

Signaling is not encrypted.

The SIP User Agent (UA) uses a publicly addressable IP address (no NAT service is included).

Any DNS resolution or similar external database access is accounted for in the processing time allocated to the node that would do the access.

Hand-off during call setup has not been considered.

A single operator is assumed for both IMS/MMD and PTSN networks for calls crossing the IMS/MMD to PSTN boundary.

Although no specific H/W or S/W platforms are assumed, the values used are based on experience with currently available products or prototypes.

Packet loss / message retransmission impacts are not included in this initial pass.

For this analysis, dips to the Application Server (AS) from the S-CSCF have not been included. This will be typical in early deployments, however call setup timings will increase when considering Pre-Paid or Location type services 
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