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Introduction

Contribution S2-034131 was discussed previously with the conclusion that the scenarios listed under sub-clause 5.2 should be included (down to bullet 3e).

It was further agreed that while the diagrams were useful, the contribution should be revised to remove references to the firewalls (which could be addressed at a later stage if necessary), to remove explicit reference to assumptions and to remove some of the text on issues, which could again be revisited later.

This contribution provides the revised text for TR 23.881 based on these agreements.

Proposal

The following text is proposed for Section 5.2 of TR 23.881 describing the possible interworking scenarios that should be considered in the technical report. This needs to be combined with existing text in 5.2.1

5.2 Interworking Scenarios

The following scenarios are those that need to be considered for IMS interworking if it is assumed that there are both IPv6 and IPv4 IMS deployments. This list may not be exhaustive of the possible deployments.

1
IMS interworking – non-roaming scenarios

a) IPv4 IM CN Subsystem with IPv6 IM CN Subsystem

b) IPv4 IM CN Subsystem with IPv4 IM CN Subsystem

c) IPv4 IM CN Subsystem with dual stack IM CN Subsystem

d) Dual stack IM CN Subsystem with Dual stack IM CN Subsystem

2
IMS interworking – roaming scenario IPv4 only

a) IPv4 visited network – IPv4 home network

3
IMS interworking – roaming scenario IPv4 and IPv6

a) IPv4 visited network, IPv6 home network – GGSN/P-CSCF in visited network

b) IPv6 visited network, IPv4 home network – GGSN/P-CSCF in visited network

c) IPv4 visited network, dual stack home network – GGSN/P-CSCF in visited network

d) Dual stack visited network, IPv4 home network – GGSN/P-CSCF in visited network

e) IPv4 visited network, IPv6 home network – GGSN/P-CSCF in home network

In all cases it will be necessary to consider the IP version supported by the UE. Particularly, as networks migrate from IPv4 to IPv6, there may exist IPv4 only terminals attempting to access IMS in networks supporting IPv6.
In considering scenarios, it is necessary to take into account the use of private addressing an the use of NAT at the edge of IPv4 networks and the implications for protocols with embedded IPv4 addresses. Even where public IPv4 or IPv6 addresses are used, NAT may be used for various reasons, e.g. privacy. 
5.2.1
Non-roaming scenarios

5.2.1.1
Non-roaming - IPv4 IM CN Subsystem with IPv6 IM CN Subsystem
IPv4 IM CN Subsystem and IPv6 IM CN Subsystem are in different networks; each leg of the session is contained solely in an IPv4 or IPv6 network. Either network may originate or terminate sessions.
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Figure 1: Non-roaming IPv4 IM CN Subsystem with IPv6 IM CN Subsystem

5.2.1.2
Non-roaming - IPv4 IM CN Subsystem with IPv4 IM CN Subsystem
The two IPv4 IM CN Subsystem are in different networks and hence may use overlapping private IPv4 address spaces.
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Figure 2: Non-roaming IPv4 IM CN Subsystem with IPv4 IM CN Subsystem

5.2.1.3
Non-roaming IPv4 IM CN Subsystem with dual stack IM CN Subsystem

The two IM CN Subsystem are in different networks. One IM CN Subsystem is supporting IPv4 only whereas the second IM CN Subsystem is supporting both IPv4 and IPv6. Either network may originate or terminate sessions.
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Figure 3: Non-roaming IPv4 IM CN Subsystem with Dual Stack IM CN Subsystem

5.2.1.4
Non-roaming dual stack IM CN Subsystem with dual stack IM CN Subsystem

The two IM CN Subsystem are in different networks. Both IM CN Subsystems are dual stack.
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Figure 4: Non-roaming Dual Stack IM CN Subsystem with Dual Stack IM CN Subsystem

5.2.2
Roaming scenarios – IPv4 only

The call leg is split between different IPv4 networks in a roaming scenario.  The GGSN and P-CSCF are in the visited IPv4 network; the I-CSCF and S-CSCF are in the home IPv4 network.
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Figure 5: Roaming– IPv4 only
Routeing of bearer path is for further study – bearer path may be:

· Routed to home network and from there to other IPv4 or IPv6 network

· Routed to home network and from there to circuit switched network

· Routed within visited network to other IPv4 or IPv6 network

· Routed within visited network to circuit switched network

5.2.3
Roaming scenarios – mixed IPv4 / IPv6

5.2.3.1
Roaming - IPv4 IM CN Subsystem visited with IPv6 IM CN Subsystem home
The GGSN and P-CSCF are in the visited IPv4 network; the I-CSCF and S-CSCF are in the home IPv6 network.
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Figure 6: Roaming– IPv4 IM CN Subsystem visited with IPv6 IM CN Subsystem home

Routeing of bearer path is for further study – bearer path may be:

· Routed to home network and from there to other IPv4 or IPv6 network

· Routed to home network and from there to circuit switched network

· Routed within visited network to other IPv4 or IPv6 network

· Routed within visited network to circuit switched network

5.2.3.2
Roaming - IPv6 IM CN Subsystem visited with IPv4 IM CN Subsystem home
The GGSN and P-CSCF are in the visited IPv6 network; the I-CSCF and the S-CSCF are in the home IPv4 network.
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Figure 7: Roaming - IPv6 IM CN Subsystem visited with IPv4 IM CN Subsystem home

Routeing of bearer path is for further study – bearer path may be:

· Routed to home network and from there to other IPv4 or IPv6 network

· Routed to home network and from there to circuit switched network

· Routed within visited network to other IPv4 or IPv6 network

· Routed within visited network to circuit switched network

5.2.3.3
Roaming - IPv4 IM CN Subsystem visited with dual-stack IM CN Subsystem home

GGSN and P-CSCF are in the IPv4 visited network.  The I-CSCF and S-CSCF are in the home network which supports dual stack.
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Figure 8: Roaming - IPv4 IM CN Subsystem visited with dual stack IM CN Subsystem in home network

Routeing of bearer path is for further study – bearer path may be:

· Routed to home network and from there to other IPv4 or IPv6 network

· Routed to home network and from there to circuit switched network

· Routed within visited network to other IPv4 or IPv6 network

· Routed within visited network to circuit switched network

5.2.3.4 Roaming - dual stack IM CN Subsystem visited with IPv4 IM CN Subsystem home

In this IM CN Subsystem roaming scenario, the visited network is dual stack, supporting both IPv4 and IPv6, while the home network supports only IPv4.
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Figure 9: Roaming – dual stack IPv4 IM CN Subsystem visited with IPv4 IM CN Subsystem in home network

Routeing of bearer path is for further study – bearer path may be:

· Routed to home network and from there to other IPv4 or IPv6 network

· Routed to home network and from there to circuit switched network

· Routed within visited network to other IPv4 or IPv6 network

· Routed within visited network to circuit switched network

5.2.3.5
Roaming - IPv4 visited with GGSN and IPv6 IM CN Subsystem in home network
UE and SGSN are in the visited network.  The GGSN, P-CSCF, I-CSCF and S-CSCF are in the IPv6 home network.  The visited network does not support IPv6 PDP context.

Note:
It is understood from the liaison statement from the GSMA to SA2, (reference: S2-033305), that use of GGSN in the home network may initially be operator’s preferred option for IM CN Subsystem deployment.
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Figure 10: Roaming - IPv4 visited with GGSN and IPv6 IM CN Subsystem in home network

5.2.3.6
Roaming - IPv4 visited with GGSN and dual stack IM CN Subsystem in home network
UE and SGSN are in the visited network.  The GGSN, P-CSCF, I-CSCF and S-CSCF are in the dual stack home network.  The visited network does not support IPv6 PDP context.

Note:
It is understood from the liaison statement from the GSMA to SA2, (reference: S2-033305), that use of GGSN in the home network may initially be operator’s preferred option for IMS deployment.
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Figure 11: Roaming - IPv4 visited with GGSN and dual stack IM CN Subsystem in home network
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