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Abstract of the contribution: Adds the IPv4-on demand solution description to the main body of the TR.
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 IPv4 on demand solution. This solution is described in a new section: section 7.Y. 
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. 
Another approach is to use IPv4 on-demand. As such an IPv4 address is consumed only while needed and usage of IPv6 is promoted.

3. Conclusion
We propose to add to clause 7 a description of IPv4 connectivity on demand. 
4. References
1. http://www.potaroo.net/tools/ipv4.
2. IETF RFC1918, BCP0005, "Address Allocation for Private Internets"
Proposed changes to TR 23.975
****************Start of First Change****************

7.Y
Transition Solution: IPv4 connectivity on-demand
7.Y.1
Solution description
This solution is based on the existing mechanism defined in the 3GPP specifications for the establishment of IPv4 connectivity after the creation of a PDP context / EPS bearer associated with an IPv6 prefix. 

Based on current specifications, for EPC (see TS 23.401 [9] subclause 5.3.1), a dual stack UE shall request for PDN type IPv4v6. It may also indicate that it prefers to obtain an IPv4 address after the default bearer setup by DHCPv4. Similarly, for GPRS (see TS 23.060 [11] subclause 9.2.1), a dual stack UE shall request for PDP Type IPv4v6. It may also indicate that it prefers to obtain an IPv4 address after the PDP context activation by DHCPv4. In both cases, the IPv4 address can then be released by the UE using appropriate DHCP procedures.

In both cases, if both the PLMN operator and the UE support this mechanism, the DHCPv4 request can be delayed until IPv4 connectivity is required by an application, and released afterward, thereby saving on IPv4 addresses allocated to UEs. 

For GPRS Pre-Release 9 networks, which do not support IPv4v6 PDP contexts, a similar behavior can be obtained by creating an IPv4 PDP context only when needed by an application, with IPv6 as the default PDP context type. 

7.Y.2
Evaluation
7.Y.2.1
Impact on the existing architecture

This mechanism is already defined in 3GPP specifications and does not have specific impacts, beyond the need of a DHCPv4 server on the Gi interface.

7.Y.2.2
Known issues of the solution

-
To gain form this solution in terms of allocated IPv4 address, it should be widely supported by UEs. The best way to insure this would be to mandate its support in UEs;

-
This solution is not deterministic since it depends on the UEs behavior and service requirements. The optimization performance depends on the available IPv4 addresses and the number of requesting UEs. If the number of requesting UEs is bigger than the available IPv4 address pool, then address sharing solutions are more efficient to reduce public address consumption;

-
A trigger for initiating the IPv4 activation procedure has to be defined (namely to detect the need for an IPv4 address. These triggers can be application-specific or based on DNS for instance;

-
This solution needs a new feature within UEs (DHCPv4 client, triggering mechanism). This feature could be part of the multiple new features of new generation UEs.
7.Y.2.3
Known benefits of the solution

-
No further standardization needed, beyond the need to mandate its support in UEs;

-
This procedure mitigates the pressure on the available IPv4 address since it allocates IPv4 addresses only when needed and not for each PDP context / bearer;

-
This solution can be used with public IPv4 address allocated to the UEs, or conjointly with the NAT44 solution with private IPv4 address;

-
This solution requires only minimal modifications in existing mobile networks (presence of a DHCPv4 server);

-
This solution is already present in the 3GPP specifications, even if its support is not mandatory (in particular in UEs);

-
This solution offers a smooth transition to a network with IPv6-only connectivity by progressively reducing the need for IPv4 addresses, as long as more and more applications move to IPv6.
7.Y.3
Applicability

IPv4 connectivity on demand 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 First Change****************

End of P-CR





























































































3GPP

SA WG2 TD


