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Abstract of the contribution: This contribution outlines options and recommendation for signalling over Rx by the P-CSCF to the PCRF needed information related to resource sharing.
1.  Problem description
It has been agreed that the P-CSCF shall be the entity making a decision regarding bearer resource sharing between multiple IMS media for a UE. 

This discussion paper analyses alternative solutions to convey that decision, including the necessary information, by the P-CSCF to the PCRF over the Rx interface.
2.
Discussion
Once a P-CSCF made a decision on resource sharing between multiple IMS sessions for a UE, it needs to convey over Rx to the PCRF the necessary information to that effect. Additionally continued authorization of flows that share resources when the P-CSCF decides that resource sharing shall cease needs to be conveyed to the PCRF as well.
Two alternatives are proposed in this section with a recommendation at the end
Alternative 1: For each new IMS session for which the P-CSCF decides that sharing with an ongoing IMS session is desired, the P-CSCF sends to the PCRF at the establishment of the Rx session associated with the new IMS session, an indication in a new information element that includes the list of Rx sessions and what actual media in this listed Rx sessions may share resources. The same applies for an existing IMS session and for which sharing is decided by the P-CSCF as a result of an updated SDP. 
Upon receipt by the PCRF of a media authorization indicating resource sharing, and if the PCRF supports and willing to handle resource sharing, the PCRF maintains an association between the media components sharing resources within the Rx sessions specified by the P-CSCF.

At withdrawal of the authorization for media that is subject to resource sharing (e.g media removed, session deleted, etc.), the P-CSCF does not need to include any additional information to cease resource sharing. The PCRF updates its internal state and act accordingly 
This alternative has the advantage that sharing information is only signaled once a decision for resource sharing has been made, or for continued authorization when sharing of a media resource cease. Nothing has to be signaled due to a deleted IMS session or withdrawal of the authorization for media that is subject to resource sharing. Also the P-CSCF does not have to signal anything if it does not support resource sharing.
This alternative requires that the P-CSCF supports a new information element to convey the necessary information on resource sharing to the PCRF.

Alternative 2:  The P-CSCF assigns and provides a tag for each media component of an IMS session regardless of sharing. Each media component in an IMS session gets a different tag, unless P-CSCF decides to let it share resources with another authorized media component. It is also assumed that the PCRF is aware of all Rx sessions belonging to the same UE (a.k.a. session binding in TS 23.203). To enable the PCRF to identify media resources to be shared amongst Rx sessions belonging to the same UE, these media resources will be allocated the same tag. Otherwise different tags are allocated to media resources in different Rx sessions. 
The P-CSCF can cease the resource sharing for a media component by assigning a different tag to it
In this alternative, for every new Rx session, an updated or deleted Rx session, the PCRF evaluates all Rx sessions for the UE, to verify if there are any media tags amongst these sessions that share the same tag and that is indicative of resource sharing.

This alternative has the advantage that the only support required at the PCRF is the understanding that tags having the same value are indicative for resource sharing. However, the tags have to be checked by the PCRF every time a new Rx session is established or an existing Rx session is updated or deleted

This alternative has the disadvantage that the P-CSCF supporting resource sharing has to perform media component tagging for all media components that may later become involved in resource sharing. The P-CSCF also has to maintain state information about tags used for different media components in all sessions belonging to the same UE. In addition, a new information element has to be defined to carry the tags. 
3. 
Conclusion and Way Forward
Alternative 2 requires additional overhead by the PCRF and the P-CSCF. The PCRF has to perform additional processing on every Rx message to check for shared media resources since there is no special indication. The P-CSCF has to support media tagging even if media sharing is not supported. As such alternative 1 is preferred since it is light weight and fulfills the requirements

