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Introduction

During the last CT1 meetings the problem of IMS forking and early media was discussed. The problem occurs in the following scenario:

1) IMS UE A is attached to GPRS, sends an INVITE to the B-party and waits for a response from the B-side in order to reserve the related resources

2) User B is registered from several terminals (B1, B2, B3, …, Bn) and the Registrar (S-CSCF) of user B forks the incoming INVITE to all these UEs in parallel. 

3) With this, a set of dialogs (dialog1, dialog2, dialog3, ., dialogN) is established between UE A and the UEs of user B. UE A, according to 24.229, reserves only the resources needed for a single media session. 

4) Once UE A has the resources available, it sends new SDP Offers (either in SIP PRACK or SIP UPDATE messages) to the B-sides UEs, indicating, that resources are available now.

5) Two or more of user Bs UEs starts sending early media, e.g. ring tones.

On the A-side the ringing tones get jammed, as there are not enough resources available to offer them correctly in parallel to the user. There will be packet loss on the connection GGSN-A and UE-A, maybe even leading to indications to the B-side UEs so that they terminate the sessions due to insufficient resources.

Disucssion

Several solutions to this problem have been discussed during the last CT1 meetings, e.g.:

A) A-side send no-fork indication in INVITE -> this prevents the B-side from forking. This is not recommended , as it makes a major feature of IMS (forking, i.e. multiple terminals for the B-side) not usable anymore when the call originates from a GPRS attached UE. 
B) A-side PCC entities in the network regulate which early media stream is delivered to the A-party. -> this is highly complex and involves a awareness of the UE-specific problem in the network.

C) A-side reserves full resources for all parallel dialogs -> this leads to over-provisioning of resources and is extremely costly for the network operator. It might end up in not having resources available on the radio network for other calls. 

D) A-side terminates the RTP (media) sessions towards those B-side UEs that send early media (besides the first received one) -> this does not work, as it is not necessarily the same dialog that gets accepted in the end, which is selected for early media delivery. 
An alternative solution to the problem could be based completely on the mechanisms of SIP Session Setup in IMS. 

Upon having resources reserved, the A-side UE selects one of the dialogs, on which it received the P-Early-Media header (indicating that the B-side UE can make use of early media) was received as the dialog, on which it wants to receive early media. If the header was not received on any dialog, the A-side UE selects one of the existing dialogs. It should be left an implementation option, which of the available dialogs the UE selects. 

By default, upon having resources reserved, the A-side UE sends out SDP Offers (either in SIP PRACK or UPDATE) to the B-side UEs, indicating “preconditions met”. This means, the UE on the other side can send early media. Besides on the selected dialog, on which the A-side UE is willing to receive early media, the SDP Offers include additionally an "a=inactive" or "a=sendonly" indication, indicating to the receiving B-side UE that it is put on hold and therefore should not send media. 
In this way only one B-side UE can send early media.

If the call gets accepted by the UE that did NOT receive the a=inactive line, nothing else has to be done.

If the call gets accepted by another UE, the A-side UE needs to send another SDP Offer after the call establishment, either in a re-INVITE or an UPADTE and in there it must NOT include the a=inactive line anymore, i.e. the media then can flow. 
The only drawback currently seen with this solution is, that there might be a short time of audio clipping, due to the additional signalling after the session establishment. The same behaviour is nevertheless already used in IMS for the purpose of interworking with non-IMS UEs.

Proposal
It is proposed, that the above made proposal is discussed in CT1. If the proposal is accepted, Nokia is willing to bring related CRs to the upcoming CT1#52 meeting.
