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Abstract of the contribution: This contribution proposes an alternative solution for IMS services in local breakout for inclusion in TR 23.894. This is basically the same solution as the Dual IP address solution which is currently documented in TR 23.882, clause 7.2.2.1.2. This is a resubmission of S2-074314.
Introduction
The Dual IP address solution for local breakout with IMS (currently documented in TR 23.882 Section 7.2.2.1.2) addresses most of the objectives described in the new WID.
Proposal
It is proposed to document the Dual IP address approach for LBO with IMS as one of alternative solutions in TR 23.894.
NOTE: the intent of this contribution is to identify any gaps with the Dual IP address approach and document them in the TR for further study. However, the authors of this paper are aware that the completion of the Dual IP address solution for IMS may not be feasible within R8 timeframe.
Begin change: Modify 23.894, Section 6
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 3GPP access and trusted non-3GPP access is depicted in Figure X1. S7c is present only with PMIP-based S8 (S8b).

[image: image1.emf]hPCRF

HSS

Trusted

Non-3GPP 

Access

PGW 1

HPLMN

Wd*

Non-3GPP 

Networks 

VPLMN

vPCRF

3GPP AAA 

Proxy

3GPP AAA 

Server

S2a

S7a

S9

SGi

S7

S6c

IMS

Rx+

Wx*

S7c

S8a/b

S6a

3GPP

Access

Serving

Gateway 

S6d

PGW 2

S2a

S7

SGi

S5

Visited network PDN 

Ta*

Figure X1: Local Breakout for IMS services with Dual IP addresses

From EPS perspective this looks like concurrent access to Multiple PDNs, the major novelty being that one Rx+ instance is linked to two S7 instances (one directly, and the other one indirectly via S9).

S9 is used in order to provide PCC rules to the vPCRF function in the Visited network, which then distributes the PCC information towards PDN GW2 via S7. In addition, in case of PMIP-based S8, S9 is also used for conveyance of QoS rules to the Serving GW or the trusted non-3GPP access via S7c and S7a, respectively.
Inter-PLMN handovers are supported by re-assigning a new PDN GW2 in the target VPLMN (note that PDN GW1 is not re-assigned).

For intra-PLMN handovers involving Serving GW change it may be possible to defer the re-assignment of a new PDN GW2 until the completion of any ongoing calls.

Figures X2 and X3 illustrates the two types of handovers involving Serving GW relocation:
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Figure X2: Handover involving Serving GW relocation: PDN GW2 relocation is postponed until there are no ongoing RT sessions

In Figure X2 the Serving GW is relocated while keeping the original PDN GW2. This is achieved by instantiating an S5 interface between the target Serving GW and the original PDN GW2. The bearer path after handover in this approach may thus not be optimised, however the advantage of this approach is that it minimises the service break, which is in particular important for real time traffic (e.g. VoIP). Once the ongoing VoIP sessions are terminated, it should be possible for the network to trigger a streamlining procedure by which the old PDN GW2 is released and a new PDN GW is assigned in order to optimise the bearer path for future VoIP sessions.

In Figure X3 the visited PDN GW (PDN GW2) is relocated at the same time as the Serving GW. This would typically be the case in inter-PLMN handovers. In this approach a new visited PDN GW (PDN GW3) is assigned, which implies a new IP address for the bearer plane (hosted on SGi 3), as well as relocation of the S7/S7c legs.

Editor’s note: the change of local IP address requires that the UE shall send a reINVITE (or UPDATE) to the remote party to inform of the new media stream IP address for any established media streams using local breakout. The service interruption in the Figure X3 case is therefore longer than in the Figure X2 case. Nevertheless, as SA2 has already pointed out in a liaison reply to RAN3 (S2-062566): “However SA2 believe that MME/UPE relocation should be a relatively infrequent event, and does not need to have the same performance as intra-UPE handover, which should be the main way of supporting intra-LTE handover.”.
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Figure X3: Handover involving Serving GW relocation: the visited PDN GW (PDN GW2) is relocated at the same time (e.g. Inter-PLMN handover)

6.x.2
Impact on IMS
Rel-7 IMS supports the usage of different IP addresses for the SIP signalling and for the bearer traffic, so there is no IMS impact from that perspective.
It is FFS whether and how IMS is involved in dynamic decisions on whether a particular IMS media stream should be home routed or broken out locally.
6.x.3
Impact on EPS
The REL-7 PCC architecture needs to be enhanced to support the case where one Rx+ instance is linked to two S7 instances (i.e. one S7 and one S9/S7 instance).
It is FFS whether the two PDN connections can be set up as part of the Attach procedure.
Among the two approaches for NAT traversal described in TS 23.288, only the ICE and Outbound approach is applicable for the IMS bearer traffic breaking out of the visited PDN GW (PDN GW2), given that in this solution the P-CSCF is assigned in the home network.
It is FFS whether and how EPS is involved in dynamic decisions on whether a particular IMS session should be home routed or broken out locally.

6.1x.4
Impact on UE
How the IMS client in the terminal is instructed about the usage of the two IP addresses is FFS.

In case of handover involving PDN GW change (e.g. inter-PLMN handover), the IMS client may have to manage the change of the IP address in the bearer plane (e.g. by sending SIP reINVITE to the remote party).

End change: Modify 23.894, Section 6
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		After HO: new PDN GW  (GW 3) assigned; requires SIP reINVITE
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