3GPP TSG CT WG4 Meeting #43
C4-091255
Sophia Antipolis, FRANCE, 20th – 24th April 2009
Source:
Huawei
Title:
Discussion on PMIPv6 messages transport over IPv4
Agenda item:
7.1.4
Document for:
Discussion
Introduction
In the last CT4 meeting, it discusses how to fill the IPv6 address in IPv6 header of the PMIPv6 messages when IPv4 transport is used. Since it is not clarified in the current TS, this paper will discuss this problem.

Discussion

In the IETF draft "IPv4 Support for Proxy Mobile IPv6", the related description is as follow:

The local mobility anchor and the mobile access gateway MUST be configured with IPv6 globally unique addresses, even when they are in IPv4-only network.  These addresses can be of the type Unique Local IPv6 Unicast Address [RFC-4193], IPv6 Global Unicast Address [RFC-3587] or IPv4-mapped IPv6 address [RFC-4291].  When using IPv4 transport, it is not required that there is IPv6 routing enabled between the local mobility anchor and the mobile access gateway. However, they must be able to receive any IPv6 packets sent to the configured IPv6 addresses, after removing the outer IPv4 encapsulation header.

According to the IETF draft, it is able to use Unique Local IPv6 Unicast Address, IPv6 Global Unicast Address, or IPv4-mapped IPv6 address for the PMIPv6 messages. 
First since the MME/MAG may be in a different PLMN from the LMA, it is not suitable to use Unique Local IPv6 Unicast Address on PMIPv6 based S2/S5/S8 in EPS network.
When IPv6 Global Unicast Address is used, the MAG/LMA need to be configured an IPv6 Global Unicast Address, and the MME/MAG is able to find the LMA IPv6 address through DNS procedure.
When IPv4-mapped IPv6 address is used, the MAG/LMA need to configure the IPv4-mapped IPv6 address (manually or automatically), and the MAG/LMA can construct the IPv4-mapped IPv6 address from the IPv4 address using a standardized algorithm (i.e. 0::ffff:a.b.c.d).

In the EPS network, the MME or AGW selects the LMA using DNS, while the MME or AGW is not able to know whether the LMA is configured an IPv4-mapped IPv6 address or an IPv6 Global Unicast Address.
Three feasible solutions are as follow:
Solution One:

Configure IPv6 Global Unicast Address for ALL the PMIPv6 nodes. The MME or AGW derives LMA IPv6 address from the DNS server whatever using IPv6 or IPv4 transport. When IPv4 transport is used, the LMA IPv6 address shall to be transferred to SGW on S11 in the 3GPP access case and transferred on S2 interface in the non-3GPP access S2/S8 chained case.
The limits for Solution One:

1) The PMIPv6 nodes shall configure IPv6 Global Unicast Address for PMIPv6 interfaces.

2) The MME or the AGW shall derive LMA IPv6 address from the DNS Server and transfer it to the MAG even when IPv4 transport is used.
Solution Two:

Configure IPv4-mapped IPv6 address for ALL the PMIPv6 nodes. The MME or AGW can only derive the LMA IPv4 address from the DNS server when using IPv4 transport. The MAG is able to construct the IPv4-mapped IPv6 address from the LMA IPv4 address. 
The limits for Solution Two:

1) The PMIPv6 nodes shall configure IPv4-mapped IPv6 address (manually or automatically), which means when a PMIPv6 node configures an IPv4 address, it shall be able to receive PMIPv6 messages with this IPv4 address in outer IPv4 header and the IPv4-mapped IPv6 address in inner IPv6 header.

NOTE: This solution doesn't limit only IPv4-mapped IPv6 address will be used. The intention is that a PMIPv6 node can always use an IPv4-mapped IPv6 address to exchange messages with a PMIPv6 peer when it doesn't know the IPv6 address of the peer.
Solution Three:

The MME or the AGW always derives the LMA IPv6 address from the DNS Server. If an IPv6 address (i.e. IPv6 Global Unicast Address) is found the IPv6 address will be used, otherwise an IPv4-mapped IPv6 address will be used. When IPv6 Global Unicast Address is used, the LMA IPv6 address shall be transferred to the SGW on S11 in the 3GPP access case and transferred on S2 interface in the non-3GPP access S2/S8 chained case.
The limits for Solution Three:

1) The MME or the AGW shall derive the LMA IPv6 address from the DNS Server and transfer the IPv6 Global Unicast Address to MAG even when IPv4 transport is used.
Conclusion
From the above analyse, Solution One has network deployment limits, so we think it is not suitable.
On the other hand, both Solution Two and Solution Three have affects on equipment realization. The difference is that Solution Two affects the MAG/LMA while Solution Three affects the MME/AGW.
Since it is a problem only related with PMIPv6 protocol, we think solution two is better which only has affects on PMIPv6 nodes.
Proposal
The Solution Two is proposed to be selected and a related CR C4-091256 is provided.
