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Introduction and summary of proposed changes
Clause 5.2.2 of TR 23.881 contains some interworking scenarios for consideration, which were introduced at SA2#36. This contribution provides an initial analysis of the scenarios for TR 23.881 and proposes the following changes to TR 23.881:
· Where considerations from subclauses 5.1 or 5.2.1 are applicable to a specific scenario, this is mentioned.

· A new subclause 5.2.2.5 is proposed, which summarises the issues arising from the scenarios. It is assumed that future contributions will provide a more detailed analysis of these issues for future versions of TR 23.881 where necessary. For example, companion contribution S2-040257 addresses issue 6.
· Text with respect to bearer routing is clarified and limited to IMS issues.

· Also, a definition of a dual stack IM CN subsystem is proposed, as the term is used in subclause 5.2.2.

Detailed proposed changes to TR 23.881:
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 21.905[2] and the following apply.

Dual stack IM CN subsystem: For the purpose of this technical report, a dual stack IM CN subsystem is an IM CN subsystem implementation in which all network entities support IPv4 and IPv6 for IMS communication.
IPv4 based IM CN subsystem implementation, IPv4 IM CN subsystem: For the purpose of this technical report, an IPv4 based IM CN subsystem implementation (or short: IPv4 IM CN subsystem) means an IM CN subsystem implementation, which is based on 3GPP Release 5 or 6 standards, but uses IPv4 rather than IPv6.

IPv4 based UE implementation, IPv4 UE: For the purpose of this technical report, an IPv4 based UE implementation (or short: IPv4 UE) means a UE implementation, which is based on 3GPP Release 5 or 6 IMS standards, but uses IPv4 rather than IPv6.

IMS dual stack UE: For the purpose of this technical report, an IMS dual stack UE means a UE implementation, which is based on 3GPP Release 5 or 6 IMS standards, but in addition to IPv6 can use IPv4 to access an IPv4 IM CN subsystem. 
NEXT SET OF CHANGES
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.
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. Even where public IPv4 or IPv6 addresses are used, NAT may be used for various reasons, e.g. privacy. 
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.

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.
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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.
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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 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 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. 
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.
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Figure 5-5: Non-roaming Dual Stack IM CN subsystem with Dual Stack IM CN subsystem
5.2.2.3
Roaming scenario – 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 5-6: Roaming– IPv4 only

Routeing of bearer path and address translation for the bearer is for further study – bearer path may be:

· Routed to home network and from there onwards towards the destination network;
· 
· Routed from the visited network directly towards the destination network.
· 
5.2.2.4
Roaming scenarios – mixed IPv4 / IPv6

5.2.2.4.1
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 5-7: Roaming– IPv4 IM CN subsystem visited with IPv6 IM CN subsystem home

Routeing of bearer path is for further study – possible options are listed in subclause 5.2.2.3.
This scenario assumes an IMS dual stack UE, which can access the visited IM CN subsystem with IPv4, but when at home it uses IPv6 to access the home IM CN subsystem.
5.2.2.4.2
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 5-8: Roaming - IPv6 IM CN subsystem visited with IPv4 IM CN subsystem home

Routeing of bearer path is for further study – possible options are listed in subclause 5.2.2.3.
This scenario assumes an IMS dual stack UE, which can access the visited IM CN subsystem with IPv6, but when at home it uses IPv4 to access the home IM CN subsystem.
5.2.2.4.3
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 5-9: Roaming – Ipv4 IM CN subsystem visited with dual stack IM CN subsystem in home network

Routeing of bearer path is for further study – possible options are listed in subclause 5.2.2.3.
5.2.2.4.4
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 5-10: Roaming – dual stack IPv4 IM CN subsystem visited with IPv4 IM CN subsystem in home network

Routeing of bearer path is for further study – possible options are listed in subclause 5.2.2.3.
5.2.2.4.5
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.
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Figure 5-11: Roaming - IPv4 visited with GGSN and IPv6 IM CN subsystem in home network
5.2.2.4.6
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. 
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Figure 5-12: Roaming - IPv4 visited with GGSN and dual stack IM CN subsystem in home network
5.2.2.5
Summary of issues arising from the scenarios

The following issues arise from the scenarios presented in subclauses 5.2.2.1 to 5.2.2.4 above:

1 Address translation between private and public IPv4 address spaces;

2 Address translation and protocol translation between IPv4 and IPv6;

3 Routing, address translation and protocol translation for the bearer path;

4 IP version used on the connection between IM CN subsystems, both in roaming and interworking scenarios;
5 IP version used by a dual-stack UE to access the IM CN subsystem in case of IMS roaming; 
6 Use of IMS in the home network through GPRS roaming in a network, which does not support IPv6 PDP contexts. 
Note: Issue 6 is not directly related to IPv4 based IMS implementations. 
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