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Introduction

This contribution aims to contribute to a discussion in 3GPP which has not yet been resolved in TISPAN and where decisions are required before normative stage 3 work can start in 3GPP:
In TISPAN, two proposals for the encoding of overlap were discussed:
Proposals for the encoding of Overlap Signalling

1. Multiple INVITE Method

INVITEs with a request URI with incomplete digits are sent. Once additional digits are received by an Interworking node, a new INVITE with all digits received so far will be sent. To allow a correlation at the receiving side, all INVITEs share the same CalIID. Upon receiving a new INVITE with the same CallID, the receiving side terminates dialogue(s) of earlier INVITEs with 484 final responses.
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2. Overlap signalling using SIP in-dialog messages

INVITEs with a request URI with incomplete digits are send. Once additional digits are received by an Interworking node, the encoding is different depending on the existence of an early dialogue, as established by the reception of provisional response:

· If no early dialogue is established, a new INVITE with all digits received so far is sent. The INVITEs do not need to share the same CalIID.
· If an early dialogue is already established, an in-dialogue message (e.g. INFO) is sent to transport the new digits.
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Backward compatibility

The multiple INVITE methods is used in all overlap related standards existing so far:
· IETF RFC 3578
· ITU Q.1912.5 

· ETSI TISPAN 

· 3GPP TS 29.163: Clause 7.2.3.2.1a  (Methods for O-MGCF since REl-7)
When IETF worked on RFC 3578, the  in dialogue method proposal was also considered but not selected.
See the following presentation from the 50th ietf meeting listing the pro’s and con’s of different options: http://www3.ietf.org/proceedings/01mar/slides/sip-8/sld001.htm
In the scope of 3GPP, a change of O-MGCF procedures to encode overlap between Rel-7 and Rel-8, where the additional features due to the new work item will be added, would lead to interoperability issues: A configuration, where a Rel-8 I-MGCF receives overlap signalling from a Rel-7 O-MGCF would lead to call failures. As the O-MGCF and the I-MGCF could be located in different networks, the scenario could be encountered even if one operator endeavours to upgrade all MGCFs from Rel-7 to Rel-8 at the same point in time.  However, changes on the frozen Rel-7 I-MGCF procedures are no longer allowed.
Deterministic Routeing
The Multiple INVITEs method requires that all INVITEs reach the same MGCF to be correlated in outgoing ISUP signalling. This places some requirements on the routeing of intermediate nodes. In the IMS, only some nodes are impacted, while others rely upon pre-established paths towards the terminal established at registration time.  Nodes that actively route a call (e.g. S-CSCF, BGF) may either be configured with a routing database that automatically yields deterministic results, of may inspect the dialogue ID to route correlated INVITEs to the same destination.
The in-dialogue method aims to avoid the need for deterministic routeing.

Unresolved Issue with in-dialogue method:
Race condition between a 1xx provisional response an INVITE with additional digits
A race condition between a 1xx provisional response establishing an early dialogue and an INVITE transporting subsequent digits may be encountered. This has two consequences:
1. Despite other intentions, deterministic routeing is also required for the in-dialogue method to guarantee that all digits reach the same O-MGCF

2. The O-MGCF needs to be prepared to receive overlap signalling encoded in two different manners.

The only resolution the author could imagine for the race condition problem is to modify the in-dialog messages method in such a way that only a single INVITE is used. This would place the requirement on many nodes in an IMS (e.g. I-CSCF at terminating network, BGF) to recognise incomplete numbers and to reply with a provisional response and collect subsequent digits, thus maintaining call state. This is quite against the result of earlier overlap related discussions in CT1 and SA2, where it was concluded that the recognition of incomplete numbers at HSS and I-CSCF should be avoided.

Further, to interwork with networks not supporting overlap, interworking functions will be required, whereas the multiple INVITE method is able to cope with the 404 failure responses to be expected for incomplete numbers from such networks, thus possibly avoiding such interworking functions.
Signalling Load Reductions
The Reduction of overlap related signalling load was an important aim of the TISPAN TR. The TR concluded that most significant signalling load reductions by far can be achieved by digit collection at the interworking node that converts overlap signalling to SIP. Compared to that, possible differences in signalling load between the in-dialogue multiple INVETEs method are hardly significant, although the processing of the INFO may be somewhat less demanding than the processing of an INVITE.

Conclusions

The in-dialogue method breaks with all previous overlap related standards and leads to compatibility issues both inside and outside the IMS. It is also foreseeable that involved interworking procedures will be required.

The in-dialogue method still is not mature. In the present form, it does not meet its fundamental aim to avoid the need for deterministic routeing.

In a possible modified form discussed in the present contribution, the in-dialogue method would have more serious impacts on an IMS than deterministic routeing.

It is therefore proposed that 3GPP select the multiple INVITEs method to encode overlap signalling.
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