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Introduction

Within IMS Forking is one feature allowed and used for several purposes. Also real IMS implementations are using forking. Due to problems arising in different network constellations this contribution discusses the problems and makes proposals for future work.

Discussion

Description of Problems in existing networks.

The formal forking case applies as follows and which is normally working in IMS networks and proper designed UEs.
The originating UE could be a mobile device, a fixed line device or an interworking point (MGCF)




The problems are now starting in the real world where we have the experience that MGCF and endpoints in other interconnected networks are not working.




In such cases only the first response will be accepted or the last one. Or in worst case the call will be dropped completely.
So when the first early dialog will be accepted an all others denied then only UE B1 can accept the call. 
Thus customer awareness used to the forking feature will cause problems and calls at the service centres.

Further mechanisms to express caller preferences defined in RFC3841; i.e to use the no-fork directive that forking shall not apply. This possibility described in RFC3841and is a caller preference. This directive is an optional SIP feature which is not implemented in each SIP network.  The Request Disposition header contains the regarding directive which is requested by the User Agent.



So using no fork will restrict the service availability within the terminating network. As shown in the figure above when UE B1 will not send a 200OK in a certain time (e.G 15 sec.) a further try to UE B2 can be connected. But the originating user will not wait forever.

Thus no-fork will result in possible invariability of B-Users when having more than one UE registered under on identity. But functionality at the network border would be sufficient to correlate multiples early dialogs when receiving a no-fork from the originating UE.



Such a correlation function would provide signalling procedures which can be applied within the IBCF.
The IBCF would be the easiest place since there specific ruling can apply where based on interconnection partner correlation can be switched based on SLA even if the no-fork is not received.

Current status of standardisation in IETF and 3GPP.
For the IMS a couple of IETF RFC are baseline and used to be mandatory or optional to be supported. That allows forking and also some mechanisms to avoid forking. The following description shows the existing mechanisms.

Within RFC 3261 the forking is described in different sections. The text itself does allow forking in sequence and parallel. Also it defines that the multiples responses have to be handled correctly by a proxy and the receiving UA.

To avoid too many forkings (possible early Dialogs) RFC 5393 "Addressing an Amplification Vulnerability in Session Initiation Protocol (SIP) Forking Proxies" defines a new header "Max-Breadth" and the related Response 440 Max-Breadth Exceeded.

This helps to reduce a cascading of multiples forkings in the forward path. The number in the header gives the maximum branches (parallel possible early dialogs) of a forked request. Exceeding the maximum will result in error responses 440-

RFC3841 defines the "Caller Preferences for the Session Initiation Protocol (SIP)". This RFC defines a method to signal the "fork-directive" to indicate that the UAC will not have a forking in the forwarding path. This directive is an optional SIP feature which is not implemented in each SIP network. The Request Disposition header contains the regarding directive which is requested by the User Agent.

Neither RFC3312 defining the reliability of provisional responses nor RFC 3262 defining the integration of resource management (preconditions) describes something about forking.

Back to 3GPP where the protocol procedures are described within 3GPP TS 24.229 the forking itself is referred to be allowed and also the mechanisms avoiding forking or reducing the possible branches are optional.

Also restrictions to UE's are given. Thus Table A.4 specifies that UE support of forking is required in accordance with RFC 3261 [26]. The UE can accept or reject any of the forked responses, for example, if the UE is capable of supporting a limited number of simultaneous transactions or early dialogs.

TS24229 does define when a final answer is received for one of the early dialogues, the UE proceeds to set up the SIP session. The UE shall not progress any remaining early dialogues to established dialogs. Thus the procedures for UE are clear.

Either a UE supports multiples early dialog or only a defined number or only one early dialog. In cases where multiples early dialogs are supported all of the provisional responses have to be processed probably including reliability and preconditions.

For earls dialogs with early media in the PCSCF the following apply regarding TS 24.229:
NOTE 7:	The P-CSCF can use the P-Early-Media header field for the gate control procedures, as described in 3GPP TS 29.214 [13D]. In the presence of early media for multiple dialogs due to forking, if the P-CSCF is able to identify the media associated with a dialog, (i.e., if symmetric RTP is used by the UE and the P-CSCF can use the remote SDP information to determine the source of the media) the P-CSCF can selectively open the gate corresponding to an authorized early media flow for the selected media. 

With this procedure at least a selection of the preferred early dialog is possible to play one tone or announcement. And it specifies that no other mechanism within the P-CSCF for correlation exists. The same procedures apply to IBCF which are media aware.

Due to Table A.4 only specific forking procedures regarding merged Requests and multiples 2xx are mandatory.

Within the Annexes of TS 24.229 the UE's procedures for multiples provisional responses are described for different access technologies like GPRS, EPS or IP-CAN.

Now ending this consideration of IETF RFC's and 3GPP TS 24.229 the following can be concluded:
Within 3GPP IMS forking can apply when different UE's are registered for one public Id.
The handling of multiples early dialogs by UE, P-CECF and IBCF is described.
But functionality for correlating responses of forked requests is neither part of the IMS nor mandatory within SIP. Also a description of such functionality is missing since SIP would assume that either multiples early dialogs will be handled properly or rejected by the end devices which can only handle single early dialogs.

Proposal

It is proposed to define the signalling procedures to handle multiples early dialogs within IBCF. 
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