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Abstract of the contribution: This document discusses about the problem related to IMS session setup and network initiated PDP context.
Introduction

This document discusses about the problem raised by CT1 in C1-073190 “LS on Network Initiated PDP Context” and proposes a way forward. This document focuses on IMS session setup point of view of the problem, while PCC related details are discussed in S2-080537.
Problem

The problem occurs with the following session setup scenario:
· UE A wants to set up a multimedia session with UE B and therefore sends an INVITE request towards UE B

· As UE A has all required resources already available, UE A indicates the SDP preconditions as "met"

· The GPRS access network of UE B indicates to UE B, that media PDP context will be initiated by the network
The problem is illustrated in the figure below. According to the current Rel-7 IMS session setup procedures defined in TS 24.229, UE B does not send 183 response with SDP answer in this particular scenario, because the purpose of that would be to ask UE A to send confirmation when it has the resources ready. In this case that is not needed, because UE A had the resources ready from the beginning. So UE B is supposed to wait until the network initiated PDP context is reserved before alerting the user. The SDP answer would be sent in the 200 OK response after the user has answered. However, according to the current PCC procedures, the P-CSCF provides the service information only after the SDP answer is received, so the network initiated PDP context establishment cannot be started with out the SDP answer. 
Similar problem occurs if UE B applies the UE initiated PDP context reservation and UE A has the resources reserved while sending the initial INVITE request. According to the current Rel-7 IMS session setup procedures UE B would reserve the media PDP context after receiving the INVITE, send 180 and ring the user when the reservation is ready and the SDP answer would be sent in 200 OK for INVITE. The UE initiated PDP context reservation would not be authorized by PCC, because the answer is not received at that point.
The short session setup simply does not work if terminated network applies PCC. There are differences in the PCC related details, but in general the problem with both UE and network initiated bearer setup is that the SDP answer is not available in the network, where it would be needed for the authorization/initiation of the bearer setup. This problem needs to be solved.
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Severity of the Problem

The problem described above occurs, if UE has the media resources reserved when initiating the session. Typically this happens, if UA is a fixed terminal or it is using WLAN access. 

The problem with UE initiated PDP context reservation would also occur, if UE B is a legacy terminal that implements Rel-6 session setup.
The problem with network initiated PDP context reservation might not be that common in Rel-7, where this is an optional feature. But in Rel-8 and SAE/LTE the network initiated bearer setup is assumed to be the dominant bearer setup model.
So it is fair to say, that this is a real practical problem, and not just a theoretical one.
Proposed Solution 1

As a possible solution to the problem it was proposed in CT1 to change the IMS session setup procedures such that if the conditions 1 and 2 described above apply, then UE B would be required to send 183 response with SDP answer indicating the selected media parameters.
This would solve the problem in network. The needed SDP answer would be available early enough, the network initiated PDP context reservation could be done, after which the phone could normally ring. However, there are several issues with this scenario.
1) Incorrect usage of SIP
According to the current Rel-7 IMS session setup procedures the sending of 183 with SDP answer from UE B is triggered if the SDP offer in the initial INVITE indicates that UE A needs to reserve resources. The purpose of the 183 is to ask UE A to confirm to UE B, once the resource reservation is ready. This is based on the precondition framework defined in RFC 3312. And the purpose of this mechanism is to prevent UE B from ringing the user before it is sure that the call can be established.

The proposal is to trigger the sending of 183 with the SDP answer from UE B based on the fact that UE A has the resources reserved and the network initiated PDP context activation is applied for UE B. In other words, an additional condition that is not visible in the received SIP message is invented to trigger the usage of a SIP level mechanism that is defined for completely different purpose. This is misusing SIP.
2) Bearer Dependency

Currently the SIP mechanisms, defined in RFC 3261 and several extensions, which are used in IMS session setup are defined to be access independent. The proposed solution would make the IMS session setup procedure dependent on the usage of GPRS access. Furthermore, the session setup would be different depending on whether or not the UE or the network initiates the bearer. The network initiated PDP context was not supposed to affect SIP as an application layer protocol and even the application using it.
3) Changes to Rel-7 IMS session setup

The Rel-7 IMS session setup procedures are frozen. If they are changed in this point, it cannot be guaranteed that the changes are implemented in all terminals. 
4) Additional signalling

The proposed solution would add 3 additional SIP messages to an IMS setup procedure where they are currently not needed. For Rel-6 3GPP worked hard to achieve more efficient session setup.
Proposed Solution 2
Another possible solution would be to mandate the interaction with the PCRF when the SDP offer is received by the P-CSCF and to enhance the Rel-7 PCC procedures to authorize/initiate the bearer setup based on the information of the SDP offer only. The details are described in S2-080537, but in a nutshell this would mean over provisioning the network resources based on the most demanding codec in the initial SDP offer. Likelihood of over provisioning is significant higher when LTE/SAE deployments dominate the market and most of the mobile devices follow dedicated bearer activation model.
Proposed Way Forward

Proposal 2 is not feasible as a long term solution, because it would in practice mean over provisioning the resources for all calls that are established from fixed terminal or behind WLAN with more than one codec. 

Regarding proposal 1, the first defect, incorrect usage of SIP protocol is the only severe one, the others are tolerable, they cannot be avoided if the SDP answer needs to be delivered to the network before the terminal rings. However, misusing SIP protocol could be avoided by properly defining a SIP layer mechanism to trigger sending the SDP answer immediately from UE B. This might require IETF interaction and would probably not be feasible to achieve in Rel-7 timeframe. This would mean that for Rel-7 we would need to apply proposal 2.
Recommendation
The following approach is proposed:

Long term (Rel-8 timeframe):

· Define a proper protocol solution. Details are left for CT1 to discuss and define.

Short term (Rel-7 timeframe):
· Avoid quick and dirty tricks that would create backwards compatibility problems in long term

· Mandate the interaction with the PCRF when the SDP offer is received by the P-CSCF as defined in S2-080563.

· Enhance the Rel-7 PCC procedures to authorize/initiate the bearer setup based on the information of the SDP offer only as defined in S2-080537.
Finally it is proposed to reflect the above in the reply LS to CT1, draft can be found in S2-080572.
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