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This document proposes to capture some architectural requirements. Most of them are already in the TR in a more or less explicit way.

Other changes are:

The scenario which has an IPv4 IMS with an IPv6 IMS can be supported as already described in 5.2.1 i.e. by re-using the rel6 mechanisms for interworking with non IMS IPv4 networks.

IPv6 NATs should be avoided, as they are not defined or described and do not provide assume any privacy benefits as implied by the current text. If there is a privacy problem, then the available solutions can be looked at.

The proposal also contains clarifications on the expectations on the UE in the various scenarios. In some combinations, some scenarios will just not work – e.g. if an IPv4 only UE tries to access an IPv6 only network, so this is noted.
It is also noted that we need to assume that the IPv4 NATs shown in the current scenarios are SIP aware. Various solutions exist for SIP traversal of non-SIP-aware NATs (both for the SIP signalling and the media) but these all require new functional elements on the 'outside' of the NAT – no such elements are presently included in the considered scenarios.  
Finally, some scenarios seemed to be missing for non roaming cases with dual stack IMS at one end and IPv4 or IPv6 at the other, so this is added as a note.

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.

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.
Dual stack IM CN subsystem: an IM CN subsystem implementation that supports both IPv6 as per 3GPP release 5 or 6 standards, and an IPv4 IM CN subsystem
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. 

4
Architectural Requirements

An IMS dual stack UE shall be able to determine whether to use IPv4 or IPv6 when accessing the IMS

A dual stack IMS shall be able to determine whether to use IPv4 or IPv6

IMS security shall be possible

SIP Compression shall be possible

P-CSCF discovery mechanisms shall be possible

An IPv4 IM CN Subsystem shall be able to interwork with an IPv4 IM CN Subsystem

An IPv4 IM CN Subsystem shall be able to interwork with an IPv6 IM CN Subsystem

A dual stack IMS shall be able to interwork with an IPv4 IM CN Subsystem

A dual stack IMS shall be able to interwork with an IPv6 IM CN Subsystem

A dual stack IMS may support IPv4 UEs

An IPv4 IM CN Subsystem shall support private addressing – i.e. the IMS elements shall support the case in which both the IMS network and the user are within (the same) private address domain.
NEXT CHANGE
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. 
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.
NOTE: Further scenarios are needed for non roaming cases with dual stack IMS at one end and IPv4 or IPv6 at the other.
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 dual stack (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
This scenario is supported as described in 5.2.1.
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 dual stack. 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
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. The dual stack IMS determines that it is in interacting with an IPv4 IMS and thus uses IPv4. The UE in the IPv4 network may be IPv4 only or may be dual stack (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
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 dual stack.
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Figure 5-5: Non-roaming Dual Stack IM CN subsystem with Dual Stack IM CN subsystem
Note: further scenarios are needed for non roaming cases with dual stack IMS at one end and IPv4 or IPv6 at the other.

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. The UE in the IPv4 network may be IPv4 only or may be dual stack. If either UE is IPv6 only then this scenario can not be supported.
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Figure 5-6: 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;
5.2.2.4
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. The UE must support IPv6 in order to interoperate with its Home Network and must support IPv4 in order to interoperate with the IPv4 Visited Network i.e. it is assumed to be dual stack. If the UE is IPv6 only (or IPv4 only) then this scenario can not be supported.
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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.
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. The UE in the IPv6 network must support IPv4 in order to interoperate with its Home Network and must support IPv6 in order to interoperate with the visited network. If the UE is IPv6 only (or IPv4 only) then this scenario can not be supported.
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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.
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. The UE may be IPv4 only or may be dual stack. If the UE is IPv6 only then this scenario can not be supported.
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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. The UE may be IPv4 only or may be dual stack. If the UE is IPv6 only then this scenario can not be supported.
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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.
Communication is not possible in this scenario – the PDP Context is IPv4, but the P-CSCF does not support IPv4.
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Figure 5-11: 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. The GGSN in the IPv6 home network supports an IPv4 context on the APN used to access the IMS. The UE may be IPv4 only or may be dual stack. If the UE is IPv6 only then this scenario can not be supported.
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Figure 5-12: Roaming - IPv4 visited with GGSN and dual stack IM CN subsystem in home network
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