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Abstract of the contribution: This contribution outlines a solution to optimize GBR resources as required in WI DRuMS. The proposal considers each IMS session separately for authorization and resource reservation as in the current specification. Then both Rx signaling and Gx signaling is augmented with new information to instruct the PCEF that two (or more) PCC rules may share the same resource reservation.

1.  Problem description
For IMS sessions there are scenarios where the user may have several IMS sessions established while only one of the two is active.  Example A) in the originating side a user has an ongoing call that is placed on hold before a new IMS session is established. When an ongoing call is placed on hold, the UE changes the SDP direction causing the corresponding gate to be closed at the PCEF. Note that closing a gate is a local action at the PCEF.  A reservation request for an incoming IMS call results in reserving resources for that IMS session as well, although the resources for the call on hold are not used. Example B) in the terminating side a user may have an ongoing call then an incoming call is received when call waiting is active, resources are reserved for the new incoming call. Later the UE may place the ongoing call on hold, the same situation as in example A) occurs.

In Figure 1, the problem of double resource reservation is illustrated for example A).
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Figure 1. UE1 places UE2 on hold, then established a new call to UE3.  

In Figure 2, the problem of double resource reservation is illustrated for example B).
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Figure 2.  UE1 receives a new incoming call from UE3, UE1 places UE 2 on hold. 

This discussion paper analyses alternative solutions to reserve resources only for the media that is active. 

2.
Discussion
One alternative to letting two media share the same resource may be to reserve resources for each media separately, and release resources for the inactive media. The disadvantage is that the resource demand for the active media may change when switching between the media, e.g. media on hold may be resume and vice versa. In this case released resources may not be available when needed again when the media becomes active again.

Our proposal is to reserve resources for the most demanding media when the UE has several IMS sessions, under the assumption that only one media is active at a time. This alternative ensures that resources are always available.
Proposal 1: When resources for several IMS sessions are requested but only one of them is assumed to have an active media at a time, resources for the most demanding media are reserved.
The proposal above implies first that there is a need to identify what media may share resources with other media out of several IMS sessions and then that only resources for the most demanding media should be reserved.
In order to identify what media may share resources, one alternative is that the request for resources for media over Rx indicates that resources for IMS media may be shared with other IMS media for the same UE. The PCRF finds the other IMS media for the same UE then checks which media demands more resources, the disadvantage of this proposal is that the PCRF may not be able to unambiguously identify the other IMS media, then the PCRF needs to make a choice out of the list of media, the criteria to make that choice is not defined and not easily identified either.
Our proposal is that the request for resources for a media over Rx explicitly indicates the list of Rx sessions for which media can be shared. The request for resource sharing is included in the request for resources over Rx. The P-CSCF can identify which IMS sessions are candidate for sharing resources. In particular, example A) the P-CSCF identifies that the new incoming call to UE3 and the call on hold with UE2 are candidate to share resources. The P-CSCF includes the reference to the Rx session for the call on hold with UE2 as a candidate to share resources.
Proposal 2: When resources for IMS media are requested, the P-CSCF sends, together with the Rx authorization, the list of Rx sessions for which media can be shared.  
Once the PCRF has captured the instruction for resource sharing and the list of Rx sessions that may share resources, the PCRF should request resources for the most demanding media within the list of Rx sessions to the PCEF.  Here we discuss two alternatives: 

i. The SDF filters for the new media and the existing media to share the same resource are included in the same PCC Rule. In this alternative gating is common for all media sharing the same resources, which does not allow separate gating per media
. Also, it does not support the charging information to be separated per IMS session, because the measurement for all AF charging identifiers contributing would be included in the same usage report value in the PCEF. Note that AF charging identifier is defined in the PCC Rule as an IE that cannot be modified.

ii. Each new media generates separate PCC Rules as per legacy procedures 
. Existing aspects of PCC Rule handling remains unchanged, this allows separate gating per media and separate usage reports per IMS session. The PCRF instructs the PCEF to let the PCC rules share the same resource by providing a separate IE with the list of PCC rules that may share the same resource. This alternative retains all of the legacy procedures for PCC rule handling in a backwards compatible manner.
Proposal 3: Select alternative ii) i.e. each new media generates separate PCC Rules and resource sharing is enabled by a separate IE listing what PCC rules may share the same resource.

The PCRF provisions PCC Rules over Gx including an IE with a list of PCC Rules informing the PCEF what PCC rules may share the same resource. In order to share the same resource, the PCEF binds those PCC Rules to the same bearer and selects the maximum GBR from those PCC rules for resource reservation. 

Proposal 4: For the list of PCC Rules that may share resources PCEF selects the maximum GBR among those rules and uses that for the GBR resource reservation.

3. 
Proposed solution

Figure 3 illustrates the proposed solution, using Example A). The solution is also applicable for example B).
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Figure 3. Resources for media on hold and media for the new incoming call are shared
4. 
Proposed way forward
A mechanism according to proposals 1-4 is suggested as way forward. 

Proposal 1: When resources for several IMS sessions are requested but only one of them is assumed to be active at a time, resources for the most demanding media are reserved.

Proposal 2: When resources for IMS media are requested, the P-CSCF sends, together with the Rx authorization, the list of Rx sessions for which media can be shared.  

Proposal 3: Resource sharing is enabled by a separate IE listing what PCC rules may share the same resource.

Proposal 4: For the list of PCC Rules that may share resources PCEF selects the maximum GBR among those rules and uses that for the GBR resource reservation.

A CR to 23.228 is available at S2-141650 and a CR to 23.203 is available at S2-141649.
� According to 23.203 gating indicates whether the service data flow, detected by the service data flow template included in the PCC Rule, may pass or may be blocked.


 





� TS 23.228 clause E.2.2.1 specifies that all media flows to support a media component are assumed to be carried over the same bearer. 









_1460795291.vsd
Balloon callout. Select shape and start typing. Resize box to desired dimensions. Move control handle to aim pointer at speaker.


Steps 1-6 in Example A). UE1 places UE2 on hold, then established a new call to UE3
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