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Abstract of the contribution: This paper proposes clarification on the IMS LBO scenario 1.
Introduction
TR 23.894 describes three local breakout scenarios, i.e. P-CSCF located in home network - dual IP address, P-CSCF located in home network - single IP address, and P-CSCF located in serving network. In this paper, we provide some clarification on the text related to the first scenario and propose text to describe the dual IP address approach as one of alternative solutions for IMS LBO in TR 23.894.
Discussion

In the section 6.1.1 of TR 23.894, the scenario where the UE uses two IP addresses for IMS signalling and local breakout media respectively is described. Especially, the following text describes the procedure of establishing an IMS session using local breakout.
"The UE discovers an IP gateway (GW-H) in the operator H’s network and obtains an IP address (IP-H). Then the UE discovers a P-CSCF in the operator H’s network and performs IMS registration. 

When the user wishes to establish an IMS session with another user, the UE discovers a local IP gateway (GW-L) in the serving operator’s network, obtains a second IP address (IP-L) and indicates, in the SDP offer, IP-L as the address to which media is to be sent. Operator H authorizes the use of local breakout for the user for this session. The other user accepts the offer and indicates its own IP address as the address to which media is to be sent."

There are the following issues with the text above.

1) The text implies that the user can decide whether to set up IP connectivity to the local IP gateway for local breakout. However, this should be decided by the home network based on the policy and the user's profile together with other information. 
2) After the user sets up additional connectivity to the serving operator's network and obtains a second IP address from the local IP gateway, if Operator H does not authorizes the use of local breakout, the user may have to release the bearer just established, which introduces unnecessary delay and overhead.   

Given the issues discussed above, we believe that the connectivity for local breakout can be set up either before IMS registration, if the policy configured in the UE allows it, or upon the indication received from the home network during registration.
NOTE: The intent of this contribution is to understand and identify the key aspects of this Dual IP address approach and document them in the TR for further study. However, we are aware that the adoption of this Dual IP address solution may not be feasible within the Release 8 timeframe.
Proposal

It is proposed to add the following changes into the TR 23.894. Note that we borrow some text and one figure from the paper S2-074314 contributed by Nortel et al. Thanking them in advance. 
**** Start of the first change ****
6.1.1
P-CSCF located in home network – dual IP address
The user has the subscription through home operator H. The user is roaming and is currently served by a different operator. Figure 6.1.1-1 shows the signalling and media paths for this scenario. In this scenario, the UE uses two distinct IP addresses, one for IMS signalling and one for media. The IP address allocated by the home network is used for IMS signalling and the IP address allocated by the local IP gateway in the serving network is used for the media.
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Figure 6.1.1-1: P-CSCF located in home network – dual IP address
Before starting IMS sessions, the UE sets up IP connectivity. In this scenario, the UE roams to a local access network, discovers an IP gateway (GW-H) in the operator H’s network and obtains an IP address (IP-H). Regarding the establishment of connectivity to the local IP gateway for local breakout, the UE can set up IP connectivity with the local IP gateway before IMS registration based on policies pre-configured on the UE. In this case, the UE discovers an IP gateway (GW-L) in the local network and obtains an IP address (IP-L) for local breakout IMS sessions. After that, the UE discovers a P-CSCF in the operator H's network and performs IMS registration. Alternatively, the UE performs IMS registration before establishing connectivity with a local IP gateway, and upon indication by the IMS, it sets up IP connectivity with the local IP gateway.

When the user wishes to establish an IMS session with another user using local breakout, the UE indicates, in the SDP offer, IP-L as the address to which media is to be sent. Operator H authorizes the use of local breakout for the user for this session. The other user accepts the offer and indicates its own IP address as the address to which media is to be sent. 

After the IMS session is established, the media does not traverse through the network of operator H, but is handled by the local IP gateway in serving operator’s network.

This scenario permits the home operator to exercise control over the utlization of local breakout on a per IMS session basis.

This scenario is also applicable when operator H provides service over a large geographic area. The main difference from the above is that the GW-L will be in operator H’s administrative domain and may even have IP connectivity to the P-CSCF.
**** End of the first change ****
**** Start of the second change ****
6.x
Alternative x: Dual IP address

6.x.1
Description

In this scenario, there are two PDN GWs:

· PDN GW1 used for anchoring of SIP signalling and IMS bearer traffic; it is located in the Home network;

· PDN GW2 used for anchoring of IMS bearer traffic and located in the Visited network.

For the sake of simplicity, only trusted non-3GPP access is depicted in Figure X1. S7c is present only with PMIP-based S8 (S8b).
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 Figure 6.x.1-1: Local Breakout for IMS services with Dual IP addresses
6.x.2
Impact on IMS
The decision on whether a particular IMS session should be home routed or routed in local breakout is made by the IMS in the home network. 

The IMS in the home network may also indicate the UE upon registration whether it needs to establish connectivity with a local PDN GW for local breakout.
6.x.3
Impact on EPS
6.1x.4
Impact on UE
The IMS client in the terminal is instructed about the usage of the two IP addresses either based on the pre-configured policy or during the IMS registration.
**** End of the second change ****
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