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1
Introduction

The current 3GPP policy control architecture, as defined in TS23.203, TS29.214, TS29.212, and TS29.213, is depicted in figure 1 below. Within that architecture, if the UE initiates an IMS Session requiring real-time bearers, the IMS control plane notifies the PCRF (Policy and charging rule functionality) about the IMS session needs.  
As a result of the authorization received from the IMS, the PCRF installs in the GGSN the policy and charging rules that allow the media flows related to the IMS session to pass through the GGSN. Absence of these rules in the GGSN may result in the media flows being blocked. The GGSN and the UE handshake, by means of the GPRS session management signaling, the allocation of IP flows to PDP context(s). An unsuccessful handshake may be reported to the PCRF and to the P-CSCF, which may result in the IMS session being torn down.
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Figure 1: Current 3GPP PCC Architecture
2     PS Control with SDP for CS calls 

Figure 2 depicts the case where an IMS session is used to control a CS voice call. It is assumed in this scenario that the offer and the response will include SDPs with media streams reflecting the requested CS voice call. Since the CS voice media is to be transported over CS, the handshake between the GGSN and the UE will fail and may result in IMS session tear-down
Hence, in order for this session to survive with complete predictability, a CS call control channel must be used to set up the call, as opposed to using the IMS control plane for such a purpose.  
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Figure 2: PS Control for CS Access
3     PS Control without SDP for CS calls 

In order to eliminate the uncertainty (depicted above) associated with the presence of the SDP in an IMS call for a CS transported voice, given the current PCC architecture, it is assumed in this scenario that neither the offer nor the answer include an SDP with media lines. Furthermore, it is assumed that to put a call on hold, the inactive attribute is used for that purpose. 
Hence, this particular scenario, in theory, should work under these conditions. However this solution has the following issues:
· TS 24.229 mandates that the UE originating an IMS session must include at least one media description (section 6.1.2), which basically means that an empty SDP does not comply with 24.229.
· Even if an empty SDP (SDP without m lines defined in it) is allowed, the usage of an empty SDP within the context of ICS breaks the usage and meaning of an empty SDP within SIP (RFC 3261) and the offer/answer model (RFC 3264). Within the IETF context, an empty SDP means that there is no media at this point in time. Within the context of ICS, an empty SDP means that there is media but it is transported on a CS access and only the RUA in the ICCF knows about that. 
This clearly does not comply with IETF rules and the meaning associated with an empty SDP and is bound to create problems when the UE would genuinely wants to use an SDP offer/answer without media.
4    Impacts on Multimedia Sessions 
The PCC architecture has the following implications for a multimedia session that has the CS component transported on a CS access, while being controlled through an IMS session: 
· An ICS enabled UE wishing to establish a multimedia session must establish a separate SIP session to control the CS voice call and a separate SIP IMS session to control other medias in the session for this scenario to work (assuming that an empty SDP is used not withstanding the issues described above).This is needed to eliminate the uncertainty with using the IMS session controlling the CS transported voice. 
If the SIP session that initiated the CS transported speech call is used to carry the new media, and if for some reason the added media is later removed, then the GGSN may be led to believe that there are no more media for this session which may result in the IMS session being torn down.

This is depicted in Figure 3.
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    Figure 3: RUA merging and splitting of multimedia sessions  
Given the special meaning of an empty SDP, that only the RUA in the ICCF understands, this implies that the RUA is forced to do a merging of the 2 SIP sessions. This additional functionality is now required in the RUA given the non-standard usage of empty SDP. 

Session splitting and/or merging is typically performed by the CSI-AS. This basically forces the RUA and the CSI-AS to be coupled, which is an undesirable consequence.
· On the other hand, if CS control is used to establish the CS voice component and other media components are requested later, through IMS SIP signalling, then it could be up to the policy of the originating domain to combine the media for selected ICS enabled UEs, for a combined presentation to a destination. This is achieved through the CSI type of functionality as indicated in figure 4 below. This ensures separation of concerns and ensuring no coupling between ICS and CSI
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 Figure 4: CSI merging and splitting of multimedia sessions  
5     Recommendation

The issues raised above should be adequately addressed before PS control of CS voice calls could progress.  
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