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Introduction

This contribution proposes some additions to the non-roaming interworking scenarios in subclause 5.2.2.2 of TR 23.881. The following changes are proposed:
1) Currently TR 23.881 states twice that further scenarios are needed for non roaming cases with dual stack IMS at one end and IPv4 or IPv6 at the other. It is proposed to resolve this by adding a new subclause 5.2.2.2.5 "IPv6 IM CN subsystem with dual stack IM CN subsystem".

2) Once a dual-stack IM CN subsystem is introduced, interworking scenarios may exist within a single IMS network. It is proposed that the scenario should be considered. At this point the proposal is to add an editor's note.

3) Descriptions for interworking scenarios with a dual stack IM CN subsystem are enhanced by considerations of the IP version used by an IMS dual stack UE.
Proposal

Modify subclause 5.2.2.1 and 5.2.2.2 of TR 23.881 as shown below:

5.2.2
Interworking Scenarios under Consideration

5.2.2.1
Overview

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, see subclause 5.2.2.2:
i) IPv4 IM CN subsystem with IPv6 IM CN subsystem, see subclause 5.2.2.2.1;
ii) IPv4 IM CN subsystem with IPv4 IM CN subsystem, see subclause 5.2.2.2.2;
iii) IPv4 IM CN subsystem with dual stack IM CN subsystem, see subclause 5.2.2.2.3;
iv) Dual stack IM CN subsystem with dual stack IM CN subsystem, see subclause 5.2.2.2.4;

v) IPv6 IM CN subsystem with dual stack IM CN subsystem, see subclause 5.2.2.2.5.
2
IMS interworking – roaming scenario IPv4 only, see subclause 5.2.2.3:
i) IPv4 visited network – IPv4 home network.
3
IMS interworking – roaming scenario IPv4 and IPv6, see subclause 5.2.2.4:
i) IPv4 visited network, IPv6 home network – GGSN/P-CSCF in visited network, see subclause 5.2.2.4.1;
ii) IPv6 visited network, IPv4 home network – GGSN/P-CSCF in visited network, see subclause 5.2.2.4.2;
iii) IPv4 visited network, dual stack home network – GGSN/P-CSCF in visited network, see subclause 5.2.2.4.3;
iv) Dual stack visited network, IPv4 home network – GGSN/P-CSCF in visited network, see subclause 5.2.2.4.4;
v) IPv4 visited network, IPv6 home network – GGSN/P-CSCF in home network, see subclause 5.2.2.4.5;

vi) IPv4 visited with GGSN and dual stack IM CN subsystem in home network, see subclause 5.2.2.4.6.
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 and the use of NAT at the edge of IPv4 networks and the implications for protocols with embedded IPv4 addresses. 
It is assumed that the IPv4 NATs are SIP aware.

Interconnect networks are assumed to support either IPv4, or both IPv4 and IPv6.

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.

Editor's Note: Further scenarios are needed for communication within a single IMS dual stack network.
5.2.2.2
Non-roaming scenarios

5.2.2.2.1
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. The UE in the IPv4 network may be IPv4 only or may be IMS dual stack UE (if it is IPv6 only then this scenario can not be supported).
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Figure 5-2: Non-roaming IPv4 IM CN subsystem with IPv6 IM CN subsystem
In this scenario 

· subclause 5.1.1 and subclause 5.1.2 apply to the UE accessing the IPv4 network;

· subclause 5.2.1 applies to the interconnection between the networks. 
5.2.2.2.2
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. The UE in the IPv4 network may be IPv4 only or may be IMS dual stack UE. If either UE is IPv6 only then this scenario can not be supported.
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Figure 5-3: Non-roaming IPv4 IM CN subsystem with IPv4 IM CN subsystem
In this scenario subclause 5.1.1 and 5.1.2 apply to the UEs accessing the IPv4 networks.
5.2.2.2.3
Non-roaming IPv4 IM CN subsystem with dual stack IM CN subsystem
The two IM CN subsystems 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. The dual stack IMS determines that it is in interacting with an IPv4 IMS and thus uses IPv4 at the network interconnection. The UE in the IPv4 network may be IPv4 only or may be IMS dual stack UE (if it is IPv6 only then this scenario can not be supported).
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Figure 5-4: Non-roaming IPv4 IM CN subsystem with Dual Stack IM CN subsystem
In this scenario subclause 5.1.1 and subclause 5.1.2 apply to the UE accessing the IPv4 network. 

Subclause 5.2.1 is applicable to the interconnection between networks, if IPv6 is used in the dual stack home network. 
Even if the UE in the dual stack network is an IMS dual stack UE, the following needs to be considered:
· If the UE has registered with IPv4, then NAT may be needed if private addressing is used in the IMS networks.
· If the UE has registered with IPv6, then the dual stack home network will use IPv6 for SIP communication towards the UE, even if it is part of a communication with an IPv4 network.
5.2.2.2.4
Non-roaming dual stack IM CN subsystem with dual stack IM CN subsystem
The two IM CN subsystems are in different networks. Both IM CN subsystems are dual stack. The UEs may be IPv4 only, IPv6 only, or may be IMS dual stack UEs.
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Figure 5-5: Non-roaming Dual Stack IM CN subsystem with Dual Stack IM CN subsystem
5.2.2.2.5
Non-roaming IPv6 IM CN subsystem with dual stack IM CN subsystem
The two IM CN subsystems are in different networks. One IM CN subsystem is supporting IPv6 only whereas the second IM CN subsystem is supporting both IPv4 and IPv6. Either network may originate or terminate sessions. The dual stack IMS determines that it is in interacting with an IPv6 IMS and thus uses IPv6 at the network interconnection. The UE in the IPv6 network may be IPv6 only or may be IMS dual stack UE (if it is IPv4 only then this scenario can not be supported).
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Figure 5-6: Non-roaming IPv6 IM CN subsystem with Dual Stack IM CN subsystem


If the UE in the dual stack network is an IMS dual stack UE, which has registered with IPv4, then the dual stack home network will use IPv4 for SIP communication towards the UE, even if even if it is part of a communication with an IPv6 network..
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