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Introduction

This document describes in which places partial of full digit collection may be required and how it can be implemented.

Related normative text is expected to be required in 24.229 (compare e.g. to TDOC C1-084970), but might also enter into CT3 specifications  

Where is digit collection required?

Digit collection at originating S-CSCF or associated AS

3GPP UEs will not send overlap signalling, but TISPAN VGWs will send overlap signalling towards their home IMS. As described in TDOC C1-084158/ C3-081857 presented at the previous meeting, routeing in the S-CSCF is not fully standardised. However, digit collection at the originating S-CSCF or associated overlap AS may be required to select a destination IMS. 
Unless those entities have access to the full numbering plan of the destination network (a quite unrealistic assumption in most cases), only partial digit collection will be performed. i.e. INVITEs with incomplete numbers will incomplete numbers will be forward. The digit collection is based on entries in a routeing data base.
It is 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 next network without any digit collection, thus avoiding digit collection functions within the originating network
As a complication, the S-CSCF may not be able to determine if a number is incomplete or unknown. For instance, the enum protocol which is frequently used in this place does not support this distinction. Thus, replying with a 404 response is the only option.

Digit collection at BGF

If a call is to be routed towards the PSTN, partial digit collection at a BGF based on entries in a routeing data base.

may be required to select the appropriate MGCF. 
Again, it is 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 next network without any digit collection, thus avoiding digit collection functions within the originating network

Digit Collection at originating network when interworking with network that does not allow overlap signalling.

If inter-operator agreements rule out that overlap signalling is propagated to another network, full digit collection needs to be performed in the originating network. Suitable network entities could either be an overlap AS or an IBCF. Unless those entities know the numbering plan of the terminating network (e.g. for a fixed numbering length), a digit collection timer is required to determine the full number.

Calls through transit IMS
Additional digit collection may be performed at a transit routeing function in an intermediate network. Again, unless the TRF has access to the full numbering plan of the destination network (a quite unrealistic assumption in most cases), the TrF will only perform partial digit collection.

Digit collection at terminating IMS
Calls with overlap signalling may be received in the terminating home IMS either from a MGCF, or another IMS network. 
At the the I-CSCF at the entry point of the terminating network, digit collection will be required to obtain the full number of a user or a full PSI to select a terminating S-CSCF or an AS. In cases, where the call is directed to a user in a terminating enterprise network, partial digit collection to find a wildcarded HSS entry for the enterprise network will be sufficient.
Interactions with the HSS will be required at the I-CSCF to determine the full number in most cases. However, the HSS is not able to keep apart incomplete and unknown numbers. Related impact on the database are involved and should be avoided. However, originating overlap procedures in both encoding options are able to cope with 404 responses for unknown numbers. Thus, impacts to the HSS are avoidable.
If a terminating network wants to concentrate the digit collection in a dedicated overlap function rather than the I-CSCF, it could apply a TRF function for this purpose. TS 24.229 describes as one possible behaviour of the I-CSCF upon unsuccessful user location query to forward the call to a TRF.
Possible procedures for digit collection

Implementation Option 1: Replying with 4xx responses if an incomplete number of digits has been received.
(possible for both in-dialogue and multiple INVITEs overlap encoding)
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This option is easily implementable and is the existing behaviour of the I-CSCF.
Also at a originating  S-CSCF and/or BGF, this behaviour may be achieved by means of configuration (not configuring a default destination, see Tdoc C1-084158/ C3-081857). The need to recognise incomplete numbers in various databases (HSS and routeing database with possible need to update enum in IETF) could be avoided. Therefore, this option seems the only realistic choice for I-CSCF and S-CSCF.
Implementation Option 2: B2BUA replying with session progress.
(possible only for in-dialogue overlap encoding)
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This option will require involved new B2BUA functionality. The example call flow does not investigate in depth all possible signalling sequences during call setup. A complete procedural specification of the B2BUA is significant effort and can hardly be achieved in the Rel-8 timeframe.
Encoding Option 2 requires procedures which are in substantial conflict with existing procedures at I-CSCF, IBCF, TRF,  S-CSCF, and BGF, which are past on a proxy rather than a B2BUA SIP functionality. It is best implemented in a dedicated network entity such as an overlap AS.

The advantage of Option 2 is that for a the overlap encoding using the in-dialogue method, signalling load will be reduced to some extent and impacts to statistics due to new INVITEs can be avoided.
For a digit collection with a timer-based determination of the complete number, e.g. at the IBCF, and overlap encoded in the in-dialogue method, only option 2 is possible, as no additional digits will be send before the IBCF sends back either a 404/484 error response or a 183 session progress provisional response. However, if the complete number of digits has already been sent, the 404/484 would erroneously terminate the call if the complete number of digits has already been sent.

The procedures for this full digit collection case are simpler than depicted in the above figure, as the right hand side call set-up is only started once the complete number is available (no 484/404 for incomplete digits)
Conclusions

The digit collection can be performed in the S-CSCF, I-SCCF, BGF, an overlap AS, and a TRF.
The requirements related to digit collection significantly differ between these entities.

TS 24.229 should describe how the digit collection is invoked for these entities as an option, and should describe differences in digit collection such as full or partial digit collection, methods to determine the required number of digits (database interactions, timers, )

Digit collection implementation option 1 is suitable for all overlap encodings and does not require any implementation effort in a number of network entities, except for a timer-based collection at the full number e.g. at the IBCF, where implementation option 2 is required for the in-dialogue overlap encoding.
Digit collection implementation option 2 is an alternative option for the in-dialogue overlap encoding. The required B2BUA procedures are challenging for a full standardisation in the Rel-8 timeframe and are in substantial conflict with SIP proxy behaviour. 

In CSCF and the TRF (which may be implemented as part or them), only option 1 shall be standardised.
Digit collection implementation option 2 is only suitable for a standalone entity such as an overlap AS, or a new entity to be defined in stage 2.
A simplified variant of option 2 is necessary for timer-based conversion to en-bloc signalling. Although the idea to allocate this functionality at the IBCF is not far-fetched, a stage 2 confirmation might be preferable. An agreement between CT1 and CT3 is also required which group will specify this functionality.
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