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This contribution discusses additional /64 and large prefix delegation.

1. Introduction
In this contribution we propose the option of allocating larger than /64 prefixes to UEs to facilitate structured mobile networks.
2. Discussion
Up to now, the cellular industry has focused mainly on serving individual customers utilizing a single device, be it a mobile phone, PDA or laptop. 

As airlink capabilities and throughput increases and devices become more sophisticated, additional markets are also becoming possible opening new business opportunities. One of these markets is that of moving networks. 

Moving networks range from relatively simple Personal Area Networks (PANs) to more complex moving LANs (e.g., cars, ambulances etc) as well as possibly hierarchical moving networks on a train, where each wagon may be a different LAN all connecting via a single UE to the EPS.

Figure 1 illustrates one such example use case where different wagons of a commuters’ train are providing connectivity to passengers via different WLANs, while all of the WLANs are connected to the EPS via a UE.
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Figure 1: Use case of example moving network
Leaving the specific example aside, Figure 2 below shows a few exemplary configuration options for mobile terminals and networks. These options are then discussed in relationship to IP address allocation
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Figure 2: Different use cases for EPS connectivity
Figure 2a) shows the most common case of the UE being part of or connected to an integrated terminal (e.g., phone) or other device (e.g., laptop, PDA etc) attached to the EPS. In this case a /64 prefix allocation is clearly sufficient for the needs of the device. 

Figure 2b) shows another, increasingly common, configuration in which a UE is serving a Personal Area Network (PAN). In this case also, a /64 prefix delegated to the UE is sufficient for the needs of the UE and the PAN. This is the case since the /64 prefix is fully delegated to the UE i.e., the PDNGW does not generate any addresses using that prefix. As such, the UE can advertise the /64 prefix to the PAN and allow devices connected to the PAN to generate addresses based on this /64 prefix.
Figure 2c) shows a more advanced scenario in which the UE is serving one or more Local Area Networks (LANs). These networks can, for example, be sub-systems in a car, wagons in a train, etc. Note that 2c is just one simple example; in reality any number of network configurations with different levels of hierarchy can be attached to a UE. While a /64 prefix is certainly sufficient to address every device in the mobile network, the UE would not be able to advertise different /64 prefixes to the different LANs, enabling the devices in each LAN to use address auto-configuration mechanisms to configure addresses. In this case it is clear that a single /64 prefix is not sufficient for the needs of this mobile network. Instead additional /64 prefixes or a larger prefix should be allocated to UE which can then allocate /64 prefixes to its connected networks as required. It is expected that this use case and the associated business opportunities become more significant with the LTE air interface.
3. Maintaining Control

IPv6, unlike IPv4, allows for the first time the operator to more easily control the deployment of such moving networks. 
In fact, in IPv4, since prefix delegation was difficult and address space was limited, the default solution was to use a Network Address Translator (NAT). 
On the other hand, prefix delegation in IPv6 does not require a NAT and can be realized as per RFC3633, thus allowing more direct operator’s control on these use cases.
This can be generalized by the following Figure.
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Figure 3: Mobile Network Support for IPv4 and IPv6
Figure 3 illustrates 
· the controlled solution (a), possible in IPv6
· the uncontrolled solution (b), which was the default possibility in IPv4 
In the IPv4 case, the mobile network’s structure was hidden behind the NAT. As far as the EPS was concerned there was only one device connected to it since the NAT was changing all the different addresses used by the end devices to the single address allocated to the UE. 
In contrast, the controlled solution (a) allowed by IPv6 and proposed here does allow the operator to facilitate and thus control these deployments by enabling UEs to request larger than /64 prefixes. Then the UEs can advertise /64 prefixes to their subnets enabling devices in them to use IPv6 address auto-configuration.
4. Proposal

*** Start of 1st modified section ***
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*** End of 1st modified section ***
*** Start of 2nd modified section ***
5.3.1
IP Address allocation

One of the following ways shall be used to allocate IP addresses for the UE: 
a)
The HPLMN allocates the IP address to the UE when the default bearer is activated (dynamic HPLMN address);
b)
The VPLMN allocates the IP address to the UE when the default bearer is activated (dynamic VPLMN address); or
c)
The PDN operator or administrator allocates an IP address to the UE when the default bearer is activated (External PDN Address Allocation).
Editor's Note: It is FFS whether permanent (static) IP address allocation by the HPLMN will be supported in EPS.
The IP address allocated for the UE's default bearer shall also be used for the UE's dedicated bearers towards the same PDN. The IP address allocation for the multiple PDN GW case is FFS.

It is the HPLMN operator that shall define in the subscription whether a dynamic HPLMN or VPLMN address may be used.

Section 5.3.1.3: IPv6 Address Allocation

…

Section 5.3.1.3.3 Configuration of Additional Address and Large Prefix Delegation

At any time, following bearer establishment procedures and IP address allocation, the UE may be provided with additional /64 and/or larger prefixes, based on operator policy. Prefix delegation is performed using DHCPv6 as defined in [X]. 

The PDN GW shall support the function of delegating router as defined in [X]

*** End of 2nd modified section ***
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