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1. Introduction
The goal of the proposed changes is to introduce in the core part of the document the description of some technical solutions to enable service continuity for the transition period before IPv6 is largely deployed, in the context of IPv4 address shortage.  

In addition to Gi-DS-Lite solutions described in section 7.2 of the TR 23 975, this P-CR proposes to take also into account the Per-Interface NAT solution (a.k.a. the dual stack extra lite solution). This solution is described in a new section: section 7.Z. 
2. Discussion

During the IPv6/IPv4 co-existence stage, a simple dual stack approach, providing both IPv4 and IPv6 connectivity, will not reduce IPv4 address usage, as mobile terminals will still need IPv4 addresses, either public or private. The IPv4 public address shortage is a well documented problem (1), which becomes more and more pressing. On the other hand the private IPv4 address space is limited to approximately 18 millions addresses (2). Consequently many mobile network operators face IPv4 address exhaustion which limits their ability to provide IPv4 connectivity to new customers. Indeed the IPv4 address shortage (either public or private) is currently the main driver for the introduction of IPv6. If the IPv4 public address exhaustion issue can be solved in certain cases through the use of IPv4 private addresses for UEs and of NAT functions to translate between these private addresses and public addresses (a solution already deployed in some existing mobile networks), the problem of private addresses exhaustion is more difficult to solve. Consequently there is a need for IPv6 transition mechanisms which provides both IPv4 and IPv6 connectivity while reducing IPv4 address consumption.
One main criterion to select a transition solution from an operator point of view is the impact on mobile terminal, which are not controlled by operators. This impact should be as reduced as possible, beyond the necessary support of IPv6. Currently only one solution is described and analyzed in the core part of the document, the Gi-DS-Lite solution. This solution does not have any specific impact on the UEs, and consequently verify the above criterion.  Other solutions are however possible, but are not presented in the current version of TR 23.975 such as the per-Interface NAT. 
3. Conclusion
We propose to add to clause 7 a description of one other possible solution: Per-Interface NAT. 
4. References
1. http://www.potaroo.net/tools/ipv4.
2. IETF RFC1918, BCP0005, "Address Allocation for Private Internets".
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7.Z
Transition Solution: Per-Interface NAT

7.Z.1
Solution description
Per-Interface NAT (also known as Dual Stack Extra Lite) is a technique that relies on Layer 2 information for de-multiplexing NAT operations, as described in IETF draft-arkko-dual-stack-extra-lite [XX]. When applied to 3GPP networks, a NAT function can be embedded in the GGSN and/or P-GW, and UEs may be configured with the same IPv4 address. The GTP tunnel identifier is used as an identifier in the NAT table to identify sessions belonging to each UE. Packets are then translated and forwarded to their destination (either internal or external). Distinct pools may be configured on the GGSN depending on the APN. This procedure can be implemented in mono stack PDP context / EPS bearers or in dual stack PDP contexts / EPS bearers.


[image: image1]Figure 7.Z.1-1: Per-Interface NAT
7.Z.2
Evaluation

7.Z.2.1
Impact on the existing architecture

Procedures for the PDN Gateway to support the specific NAT function:

-
The PDN GW may assign overlapping private IPv4 addresses to all the UE’s within its operational domain;

-
The PDN-GW must use the GTP tunnel identifier to specify the NAT bindings instead of the source UE address. 

7.Z.2.2
Known issues of the solution

-
The GGSN must support the specific NAT function;

-
Per-Interface NAT involves the usage of NAT and therefore potential PCC issues due to NAT apply.

7.Z.2.3
Known benefits of the solution:

-
Support for UEs with public, private, and overlapping private IPv4 addresses. If so desired, all the UE's in the mobility domain can be assigned the same private IPv4 address;
-
No changes to the UE required;
-
No changes to the IPv4 / IPv6 address assignment procedures required;
-
No bearing on the type of transport network: transport network can be IPv4 or IPv6;
-
This solution does not introduce any additional tunnel overhead on the air-link, or on the access network for carrying the UE's IPv4 traffic. It leverages the tunnelling infrastructure existing between the UE and the PDN Gateway;
-
Solution to the public IPv4 address exhaustion problem through the use of NAT44;
- 
Solution to the private IPv4 address exhaustion problem through the use of overlapping private IPv4 addresses;
-
This solution does not have any impact on the UE's roaming support;
-
No impact on QoS/bearer procedures between UE and PGW/SGW. 

7.Z.3
Per-Interface NAT Applicability

Per-Interface NAT applies to the following IPv6 migration scenarios outlined in clause 5:

-
Scenario 1: Dual-stack connectivity with Limited Public IPv4 Address Pools;
-
Scenario 2: Dual Stack connectivity with Limited Private IPv4 Address Pools
****************End of 2nd Change****************
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