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Introduction

In previous discussions, the argument has been brought forward that the in-dialogue method would simplify charging and statistics compared to the multiple INVITEs method.

The present contribution aims to analyse the underlying assumptions of this claim.

Problems with Charging and Statistics

According to both the multiple-INVITEs and the in-dialogue overlap encoding, several INVITE requests may be sent. All but the last INVITE request will be answered by a 4xx response.

The earlier INVITE requests may mislead statistics to assume a high call failure rate, although the termination of those INVITEs with 4xx responses is part of normal call setup rather than a failure condition.
For charging, the charging subsystem is likely to collect CDRs for each INVITE and 4xx and thus to avoid that failed call setups are charged (assuming the usual charging policy that such a call will not be charged). However, additional CDR will be generated increasing the load for the charging subsystem. Should there be a policy to charge also unsuccessful call setup attempts, real failures would result if the charging subsystem does not recognise overlap signalling. Particular failure scenarios could also result for online charging, e.g. if each call setup attempt gets a certain quota reserved and the user has sufficient quota left on the account for a single, but not for several parallel call setup attempts. 

Corrections with multiple INVITEs method

If the above issues with charging and statistics are a real concern in a given network, all these issues can be fully corrected  by enhancing the charging and statistics subsystem by recognising INVITEs belonging to the same CallID.

Corrections with in-dialogue method

No corrections of the outlined problems is possible if several INVITES are used for the setup of a call with overlap signalling:

· INVITESs belonging to the same call setup attempt can not be recognised

· INVITESs belonging to the same call setup attempt can be routed to different network entities that collect CDRs and statistical data.
However, if it could be accomplished that several INVITEs can be avoided in the in-dialogue method, the issues would disappear entirely and no correction would be required. This will be analysed further below.

Can in-dialogue method avoid multiple INVITEs?
Calls from UE (or TISPAN VGW) towards PSTN in originating network
As described in TDOC 1485, routeing towards the PSTN is not fully standardised. However, unless the UE or VGW sends a sufficient amount of digits in the first INVITE, digit collection at the originating S-CSCF or associated overlap AS may be required to decide if a call is to be routed towards the PSTN or another IMS, and digit collection at a BGF may be required to select the appropriate MGCF. Once an MGCF is reached, the MGCF would respond with a provisional response and no more INVITEs are required.
It might be conceivable that for a carefully designed network a VGW can be configured to always provide a sufficient numbers of digits in the first INVITE to enable a routeing towards the MGCF without any digit collection.

Otherwise, digit collection functions will be required, which could either be implemented as B2BUA avoiding additional INVITEs, or in a much simpler fashion by sending 4xx responses to the first INVITEs. This will be discussed further below.

Calls from UE (or TISPAN VGW) towards other IMS network
As described in TDOC 1485, routeing is not fully standardised. However, digit collection at the originating S-CSCF or associated overlap AS may be required to select a destination IMS. Additional digit collection may be performed at an transit routeing function in an intermediate network. Unless those entities have access to the full numbering plan of the destination network (a quite unrealistic assumption in most cases), they will forward INVITEs with incomplete numbers. Therefore, additional digit collection will be required at the entry point of the terminating network, the I-CSCF to obtain the full number and select a terminating S-CSCF.

Therefore, digit collection functions will again be required within various entities, as will be discussed further below.

Calls from PSTN towards IMS network
An MGCF receiving overlap signalling will forward INVITEs with incomplete numbers. Therefore, digit collection will be required at the terminating I-CSCF to obtain the full number and select a terminating S-CSCF.

Therefore, digit collection functions will again be required, as will be discussed further below.

Implementation of digit collection function

Option 1: Replying with 4xx responses if an incomplete number of digits has been received.
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This option is easily implementable and is the existing behaviour of behaviour of the I-CSCF. Impacts to S-CSCF may be limited and BGF to appropriate configuration (not configuring a default destination, see Tdoc 1485). The need to recognise incomplete numbers in various databases (HSS and routeing database with possible need to update enum in IETF could be avoided.

Option 2: B2BUA 
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This option will require involved new functionality and will still suffer from functional shortcomings compared to option 1:

· End-to-end codec negotiation is broken

· An update of all nodes to support the 484 response may be required.

Conclusions
The multiple INVITEs is preferable by far from the point of view of statistics and charging.

Implementation options for a digit collection function have also be compared. Option 1 (Replying with 4xx responses if an incomplete number of digits has been received) is recommended.
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