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Back Ground

Early media may be a problem when the request is forked to several terminated UEs. The originating UE may receive several ringback tones where it needs to determine which one needs to be played.  There may be several ways trying to resolve this.
Proposal 1:

One way to combat the problem with early media during forking is to avoid invoking forking entirely. At the time of sending requests for session setup, the originating UE can include a Request-Disposition header with a “no-fork” directive indicating its preference not to fork the request. . However, this method may not be successful since the “no-fork” mechanism cannot be enforced in non-IMS domain, as they may not support RFC 3841. Even for servers in the IMS domain that support RFC 3841, the local policy in a particular domain can override the caller preference (see section 7.1 of [RFC 3841]). Otherwise, this method can help to prevent most of multiple early Medias assuming most of the calls are within IMS domain, unless overridden by local policy. 
Proposal 2:

Another way is that the originating UE makes the decision which ringback tones can be played back until a user on the terminating side answers the call. The following flow shows this scenario. The Media AS is drawn to indicate that the ringback tones can be generated by a server rather than a terminating UE. 
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In this case, UE#1 has the choice to playback any ringback tone.
The disadvantage is waste of over the air resources with this approach. Based on the number of forked responses, several RTP streams may need to be setup by the originating UE, thus wasting over the air and core network resources. In addition, UE#1 must remember all the terminating UEs’ SDPs so, it can setup the session with the right resources.  
Proposal 3:

This method allows the originating network (IMS/PCRF and GGSN) to block all but one of the early medias. The IMS/PCRF and GGSN allows for example the first media to be passed to UE#1 and the rest will not be passed to UE#1. The method is shown in the following flow.
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In this case UE#1 gets only one early media to playback, hence, over the air resources is not wasted as much.
Summary

Three methods are presented to resolve the problem with the early media and forking. The following table shows the summary
	
	Can be Handled
	Saving over the air and Core Network resources
	Impact

	Proposal 1
	Not outside IMS also based on Callee Preferences
	Best if it can be handled, otherwise will fall back to Proposal 2.
	Proxies need to handle no-fork directive – RFC 3841

	Proposal 2
	Yes – Handled by UE
	There is wastage of over-the-air and core network resources.
	Require UE changes

	Proposal 3
	Yes – Handled by Network
	Good 
	Requires PCC support

Require UE changes


Conclusion
Proposal 1 works well, but it requires the terminating network to support RFC 3841 and honor the “no-fork” directive in the Request-Disposition header. When proposal 1 does not work, there needs to be a fallback to either proposal 2 or proposal 3. 
Proposal 3 is a good solution, but it requires the deployment of PCC infrastructure in the network. If PCC is not supported, fallback to proposal 2 is required. 
It is recommended that all three proposals be specified in 3GPP specifications.
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