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	Summary and the Purpose of the Document

The document briefly introduces IPv6 protocol and IPv4-IPv6 transition mechanisms, provides analysis of global IPv6 status, and makes recommendation on the adoption of IPv6 in WIS/GTS.


Action proposed:  Selecting volunteer members to setup IPv4 and IPv6 transiting services and enabling dual stack network connections in GISC and DCPC servers.
Review of the status and advice on adoption of IPv6
1. Brief introduction
IPv4 protocol, defines a 32-bit address which only provided approximately 4 billion addresses with a current primary allocation granularity of /8 blocks by Internet Assigned Numbers Authority (IANA) and the limit that is estimated to be reached before 2012.

With the rapid growth of the Internet through the 1990's, (INTERNET world’s largest public data network, doubling in size every nine months), there was a rapid reduction in the number of free IP addresses available under IPv4, which was never designed to scale to these levels. In order to get more addresses, you need more bits, which mean a longer IP address, which means a new architecture, which means changes to all of the routing software.
After examining a number of proposals, the IETF settled on IPv6, recommended in January 1995 in RFC 1752, sometimes also referred to as the Next Generation Internet Protocol, or IPng.
1.1. History of IPv6

IPv6 is considered as an upgrade to the Internet Protocol, which is central to pursue the working of the Internet. The Internet Engineering Task Force (IETF) developed the basic specifications of IPv6 during the 1990s after a competitive design phase used to select the best overall solution. The primary motivation for the design and deployment of IPv6 is to expand the available address space of the Internet, thereby enabling internetworking of billions of new devices and new users.
The IETF started the IPng area in 1993 to investigate the different proposals and to make recommendations for further procedures. The IPng area directors of the IETF recommended the creation of IPv6 at the Toronto IETF meeting in 1994. "The Recommendation for the IP Next Generation Protocol." is specified in RFC 1752. The Directors formed an Address Lifetime Expectation (ALE) working group, whose job was to determine whether the expected lifetime for IPv4 would allow the development of a protocol with new functionality or if the remaining time would only allow for developing an address space solution. In 1994, the ALE working group projected the IPv4 address exhaustion to occur sometime between 2005 and 2011, based on the statistics that were available at that time. The Internet Engineering Steering Group approved the IPv6 recommendation and drafted a Proposed Standard on November 17, 1994. The core set of IPv6 protocols became an IETF Draft Standard on August 10, 1998.
1.2. IPv6 Format

The IPv6 header has a fixed length of 40 bytes. The header structure of an IPv6 packet is specified in RFC 2460.
1.2.1. Header Format
Version (4 Bits)
This is a 4-bit field and contains the version of the protocol. In the case of IPv6, the number is 6.

Traffic Class (1 Byte)
This field replaces the Type of Service field in IPv4. This field facilitates the handling of real-time data and any other data that requires special handling. This field can be used by sending nodes and forwarding routers to identify and distinguish between different classes or priorities of IPv6 packets. RFC 2474, "Definition of the Differentiated Services Field (DS Field) in the IPv4 and IPv6 Headers," explains how the Traffic Class field in IPv6 can be used.

Flow Label (20 Bits)
This field distinguishes packets that require the same treatment, in order to facilitate the handling of real-time traffic. A sending host can label sequences of packets with a set of options. Routers keep track of flows and can process packets belonging to the same flow more efficiently because they do not have to reprocess each packet's header. A flow is uniquely identified by the flow label and the address of the source node. All packets belonging to the same flow must have the same source and destination IP address.
Payload Length (2 Bytes)
This field specifies the payload—i.e., the length of data carried after the IP header. The Payload Length field in IPv6 contains only the data following the IPv6 header. Extension headers are considered part of the payload and are therefore included in the calculation. The fact that the Payload Length field has 2 bytes limits the maximum packet payload size to 64 KB. IPv6 has a Jumbogram Extension header, which supports bigger packet sizes. Jumbograms are specified in RFC 2675.
Next Header (1 Byte)
If the next header is UDP or TCP, this field will contain the same protocol numbers as in IPv4. If Extension headers are used with IPv6, this field contains the type of the next Extension header. That header is located between the IP header and the TCP or UDP header.

Hop Limit (1 Byte)
This field is analogous to the TTL field in IPv4. The value in this field now expresses a number of hops and not a number of seconds. Every forwarding node decrements the number by one.
Source Address (16 Bytes)
This field contains the IP address of the originator of the packet.
Destination Address (16 Bytes)
This field contains the IP address of the intended recipient of the packet. With IPv6, this field might not contain the IP address of the ultimate destination if a Routing header is present.
1.2.2. Extension Headers

IPv6 has a new way to deal with options that has substantially improved processing. It handles options in additional headers called Extension headers. The current IPv6 specification (RFC 2460) defines six Extension headers:
• Hop-by-Hop Options header
• Routing header
• Fragment header
• Destination Options header
• Authentication header
• Encrypted Security Payload header
There can be zero, one, or more than one Extension header between the IPv6 header and the upper-layer protocol header. Each Extension header is identified by the Next Header field in the preceding header. The Extension headers are examined or processed only by the node identified in the Destination Address field of the IPv6 header. Extension headers must be strictly processed in the order they appear in the packet header.
1.3. IPv6 Address

Three types of IPv6 addresses have been defined in RFC 3513:

Unicast address, Identifies a single node. Traffic destined to a unicast address is forwarded to a single node.

Multicast address, Identifies a group of nodes. Traffic destined to a multicast address is forwarded to all the nodes in the group.

Anycast address, Identifies a group of nodes. Traffic destined to an anycast address is forwarded to the nearest node in the group.

1.4. Key Features of IPv6
1.4.1. Expanded addressing capability and autoconfiguration mechanisms
The address size for IPv6 has been increased to 128 bits, and total address space could be extended to 2128-1. This solves the problem of the limited address space of IPv4 and offers a deeper addressing hierarchy and simpler configuration.

1.4.2. Simplification of the header format
The IPv6 header has a fixed length of 40 bytes. This actually accommodates only an 8-byte header plus two 16-byte IP addresses (source and destination address). Some fields of the IPv4 header have been removed or become optional. This way, packets can be handled faster with lower processing costs.
1.4.3. Improved support for extensions and options
IPv6 can easily be extended for new features by adding extension headers after the IPv6 header. The size of IPv6 extension headers is constrained only by the size of the IPv6 packet. Extension headers are optional and only inserted between the IPv6 header and the payload, if necessary. This way the IPv6 packet can be built very flexible and streamlined. Forwarding IPv6 packets is much more efficient. New options that will be defined in the future can be integrated easily.
1.4.4. Extensions for authentication and privacy
Supporting for authentication and extensions for data integrity and data confidentiality, have been specified and are inherent in IPv6.
1.4.5. Flow labeling capability
Packets belonging to the same traffic flow, requiring special handling or quality of service, can be labeled by the sender.

1.4.6. Jumbograms

IPv6 has optional support for packets over this limit, referred to as jumbograms, which can be as large as 4294967295 (232 - 1) octets. The use of jumbograms may improve performance over high-MTU links. The use of jumbograms is indicated by the Jumbo Payload Option header.

2. Transition Mechanisms

Regarding the specifications of IPv6 compared with IPv4, it appears clearly that both are two completely separate protocols. IPv6 is not backwards compatible with IPv4, and IPv4 hosts and routers will not be able to deal directly with IPv6 traffic (and vice versa). 

Unfortunately, it is a fact of life both that:
· So there will be extreme difficulties with address allocation and routing if the Internet is to continue be run indefinitely using IPv4 regarding the status of IPV4

· It will be also impossible to switch the entire Internet over to IPv6 on short term

Therefore for a long period of time we are going to be dealing with a network in which the two protocols will be operating side by side. A common estimate of the length of time involved is around 10 years. It is a very long time indeed, but probably a realistic figure in terms of the amount of installed IPv4 software and infrastructure, all of which will need to be replaced or upgraded.
During the transition period, IPv6 nodes are going to need to communicate with IPv4 nodes, and isolated 'islands' of IPv6 installations are going to need to use the wider IPv4 network to connect to each other.
To achieve this issue, Dual IP stacks have been proposed to solve the first problem, and tunneling to solve the latter, and recently, a variant of a mixed dual-stack and tunneling concept called Dual-Stack Lite that uses the basic dual-stack design, but adds in IP-in-IP tunneling and ISP based Network Address Translation to allow an ISP to share precious IPv4 addresses among multiple customers.
2.1. Dual Stack

Dual Stack involves all client and server nodes supporting both IPv4 and IPv6 in their network stacks. This is the most general solution but also involves running essentially two complete networks that share the same infrastructure.

In fact, the nodes with dual IP stacks will have both IPv4 protocol stack and an IPv6 one. When communicating with IPv6 nodes, they use IPv6 and when communicating with IPv4 nodes, they revert to IPv4. These nodes have what are called IPv4 compatible IPv6 addresses - these are addresses where the first 96 bits of the address are zeroes and the last 32 forms a valid IPv4 address. Every current IPv4 address can be transformed to an IPv6 address in this way.
Unfortunately, this requires all dual-stack nodes to have IPv4 addresses. This may not be feasible considering that one of the major reasons for transitioning to IPv6 is that the available address space is set to be run out.

It is also burdensome for routers. Consider a LAN where all hosts are IPv6 enabled, but are running dual IP stacks to communicate with the outside world. All of the network infrastructure, i.e. routers and bridges etc, will need to be able to deal with both protocols, maintain double routing tables, etc. Simplicity of routing is supposed to be a strength of IPv6, if this sort of transition mechanism were used it would become a weakness.
To get around these two problems, the following three more advanced transition mechanisms have been developed. These can be used in situations where a network has been completely converted to IPv6, but which still needs to communicate with the outside IPv4 world. They all rely on various servers or devices that sit between the IPv6 and IPv4 networks doing some form of translation.
Dual Stack Application Level Gateway (Dual Stack ALG)
Dual-stack servers are used as proxies to perform protocol translation with one proxy server per application (http, ftp, smtp, etc). This has the advantage that very few IPv4 addresses are required (they are only needed for the proxies), and the protocol translation step may not be such a large price to pay in situations where firewalls and proxy server already exist, which is the case in many LANs.
Network Address Translator - Protocol Translator (NAT-PT)

Dedicated hardware devices are placed at the boundary of the IPv6 network and perform protocol translation at a low level. To do this, they also store session information. With NAT-PT, no dual stacks would be needed.
Dual Stack Transition Mechanism, or DSTM
All hosts have dual stacks, but they do not have permanent IPv4 addresses. IPv4 addresses are temporarily assigned whenever a host contacts or is contacted by IPv4 host. The host encapsulates all its IPv4 packets within IPv6 headers to tunnel them over the local IPv6 network. When the DSTM router at the edge of the network sees these packets, they are decapsulated.
This would find natural uses on networks where IPv4 addresses are already allocated dynamically.
2.2. Tunneling

Tunneling involves creating IP-in-IP tunnels with a variety of mechanisms to allow sending IPv6 traffic over existing IPv4 infrastructures by adding an IPv4 packet header to the front of an entire IPv6 packet. This treats the entire IPv6 packet, including IPv6 packet header(s), TCP/UDP header and payload fields as a “black box” payload of an IPv4 packet. The benefit is to leverage the existing IPv4 infrastructure as a transport for IPv6 traffic, without having to wait for ISPs and equipment vendors to support IPv6 everywhere before anyone can start using it. This allows early adopters to deploy nodes and entire networks today, regardless of whether or not their ISP supports IPv6 today. There are several organizations providing free tunneled IPv6 service (using various tunnel mechanisms) during the transition, to help with the adoption of IPv6. Tunneling mechanisms include 6in4, 4in6, 6to4, 6over4, TSP (from gogonet) and Teredo. There are many Operating Systems features and installable client software available to make use of these tunneling mechanisms.
6over4
6over4 is an elegant solution for interconnecting isolated IPv6 hosts in an IPv4 site. IPv6 multicast is implemented over IPv4 multicast. Using IPv6 multicast, IPv6 nodes can then use Neighbour Discovery to configure themselves. Unfortunately, IPv4 multicast is not generally available on all networks, and there are scalability issues with this approach. It is ideal for small self contained networks where multicasting is available.
6to4
The motivation for 6to4 is to allow isolated small domains or single hosts on a LAN or WAN with no native IPv6 support to communicate with the minimum manual configuration. IPv6 domains build their own IPv6 prefix based on the IPv4 address of the border router. The prefix is '2002:' followed by the 32 bit IPv4 address of the border router.
Therefore any IPv6/IPv4 router trying to tunnel encapsulated IPv6 packets to a domain that starts with the "2002:" prefix can immediately determine the address of the IPv4 router to tunnel the packets to.
To get access to the wider IPv6 network, you then need an IPv6/IPv4 router to decapsulate your tunnelled IPv6 packets and forward them to the backbone, and likewise encapsulate any IPv6 packets destined for your domain and tunnel them over IPv4 to the border router.
So the three pieces of information you need to use this are:
· Your outside-visible IP address (this might be a gateway or similar) from which you derive your IPv6 48 bit prefix (and then somehow choose the rest of your address)
· The address of a 6to4 gateway to use, to connect to the rest of the IPv6 world.
Tunnel Brokering
Dedicated servers configure tunnels on behalf of IPv6 clients. The main application of this will be for dial-up users of ISPs who will not be able to reconfigure their tunnels manually every time they connect. 6over4 will not be suitable as they will not be on a multicast network.
Tunnel brokering is very simple from the user's point of view and hence good for isolated users, but it does have some issues regarding states of tunnels - if the client does not request the tunnel be torn down before ending a session it will persist and future users of the same IPv4 address may receive encapsulated IPv6 packets intended for the first user.
2.3. Dual-Stack Lite (mixed of Dual IP stack end Tunnelling):
A key characteristic of this approach is that communications between end-nodes stay within their address family. In fact IPv6 sources only communicate with IPv6 destinations, IPv4 sources only communicate with IPv4 destinations. There is no protocol of translation involved in this approach.
Dual-Stack Lite [I-D.softwire-ds-lite-04] is a solution to offer both IPv4 and IPv6 connectivity to customers which are addressed only with an IPv6 prefix (no IPv4 address is assigned to the attachment device). One of its key components is an IPv4-over-IPv6 tunnel, commonly referred to as a “Softwire”, but a DS-Lite Basic Bridging BroadBand (B4) will not know if the network it is attached to offers Dual-Stack Lite support, and if it did would not know the remote end of the tunnel to establish a connection. This solution simplifies greatly the task of applications that may carry literal IP addresses in their payload.

3. Status of IPv6 Globally

3.1. IPv4 Exhaustion

IPv4 address exhaustion is the decreasing supply of unallocated IPv4 addresses available at the Internet Assigned Numbers Authority (IANA) and the regional Internet registries for assignment to end users and local Internet registries, such as Internet service providers.
3.1.1. The Address Distribution Function

The overall picture of the address distribution function is the definition of unallocated address space as a protocol standards action, and the management role of the unallocated global unicast address space to the IANA. The IANA then allocate this address space to the RIRs (Regional Internet Registries), under criteria as agreed between the IANA and the RIRs. There’re 5 RIRs in the world, AfriNIC, APNIC, ARIN, LACNIC and RIPE NCC. The RIRs then pass this address space to LIR (Local Internet Registries) and ISPS, each RIRs using criteria for this distribution function as determined by the regional policy forum. Further address distribution is performed by the LIR or ISP is a manner that is consistent with regional address policies.

3.1.2. Exhaustion Date Prediction

As the “IPv4 Address Report” predicts, the date where the IPv4 unallocated address pool will be exhausted is 31 Jan, 2012. A related prediction is the exhaustion of the IANA IPv4 unallocated address pool will occur on 29 May, 2011. The exhaustion of IPv4 is one of the main drives for transition and deployment of IPv6.
3.2. Governments Working Towards IPv6
In recent years, governments around the world have found different ways to support and promote the adoption of IPv6. Examples include:

· Algeria, Egypt, Kenya and Senegal: All have setup a local IPv6 taskforce lead by significant involvement from government to support local awareness and encourage network operators to implement IPv6. Senegal is investigating a national policy to enforce that all imported network equipment is either IPv6 compatible or that the vendor can prove that there is a clear upgrade roadmap to support IPv6.

· Australia: The Australian Government’s Australian Government Information Management Office (AGIMO) strategy to deploy IPv6 across various departmental networks, to be completed in 2012.
· Brazil: The Brazil National Internet Registry began making IPv6 allocations in December 2007. The number of Autonomous System Numbers (ASN) in Brazil with IPv6 allocations has increased seven-fold since implementing the IPv6 project.
· China: China launched the CNGI project to promote IPv6 in 2003, focusing first on academic networks before expanding to industry networks in 2009. They showcased their progress at the summer Olympic Games in Beijing in 2008.
· Egypt: The Ministry of ICT and NTRA have setup a lab to conduct research on IPv6 for commonly used applications in the country such as VoIP and telemedicine. Reports from these studies have been presented at AfriNIC meetings.

· European Union: The European Commission released its Action Plan for the deployment of IPv6 in Europe in 2008, and followed this in 2009 with surveys of attitudes to IPv6 and measurement of IPv6 in use on the Internet.

· Germany: The German Government’s plans for a federal IPv6 network connecting all German municipalities are already serving as a model for other government network strategies.

· Japan: The Japanese government has played a proactive role in the industry collaboration, through the Task Force on IPv4 Address Exhaustion. Through this task force each key sector of the industry has been presented with a clear path for implementation.
· Lebanon: Working with the Middle East Network Operators Group (MENOG) in 2009, Lebanese networks are now among the first in the Middle East that are able to connect and peer at the Beirut Internet Exchange (Beirut IX) over IPv6.
· Nigeria: A special committee was created by the government of Nigeria (EFCC and NCC) to increase IPv6 awareness and study policy that can bootstrap the process.

· United States of America: The Government of the United States of America set a June 2008 deadline for all agencies’ infrastructure to be using IPv6 and for agency networks to interface with this infrastructure. Then, in December 2009, the government amended the Federal Acquisition Regulation (FAR) to require IPv6-compliant products be included in all new information technology acquisitions using Internet Protocol.
3.3. IPv6 Status Over the World

3.3.1. IPv6 Address Allocation by RIRs

By early 2010, the RIRs had made a cumulated total of over 4,100 allocations of IPv6 Prefixes. RIPE NCC was leading, accounting for about 46% of allocated address blocks followed by ARIN (27%), APNIC (21%), LACNIC (4%) and AfriNIC (2%). From the countries perspective of view, the United States was leading, accounting for over 25% of allocated IPv6 prefixes. Next were Germany (7.1%), Japan (6.3%), the United Kingdom (5.1%), the Netherlands (3.8%), and Australia (2.7%).

3.3.2. IPv6 Global Routing Tables

The data in the global routing table provides a better indication of possible use of IPv6. The routing table reflects the addressable IP networks (Autonomous Systems) that can be reached through IPv6, which AS-numbers are being used, which prefixes are being routed and other relevant information.
The Internet's global IPv6 routing table conducted by the NRO from January 2004 through 2009 shows: 2,500 separate IPv6 routes were being advertised by early January 2010. It means that 60% of the total numbers of prefixes allocated were being advertised. These 2,500 advertised IPv6 prefixes compare to some 313,000 advertised IPv4 prefixes by early January 2010 shows: some 0.8% of prefixes announced in the Internet routing system are IPv6 prefixes.
3.3.3. IPv6 Enable Networks

It is the number of individual networks (unique AS numbers) routing IPv6 that indicates how many entities participate in the global IPv6 Internet. The number of IPv6-enabled ASes provides an indication of how many of the distinct entities that compose the Internet are to some extent IPv6 capable.
IPv6 enabled networks have more than quadrupled in growth from 2004 through 2009, growing from 400 to over 1,841 over 5 years. In addition, acceleration in growth from mid-2007 is clearly discernable.

3.3.4. Number of IPv6 Peers

Peering is the arrangement of Internet traffic exchange between networks. Two border routers that directly exchange information are said to have a peering session between them, and the ASes they belong to are said to be adjacent. Only operators who already run IPv6 can enter into IPv6 peering agreements.

In January 2010, Germany led with the highest number of IPv6 peers (47) as monitored by SixXS, followed by the Netherlands (39), the United States (25 peers) and Switzerland and the United Kingdom (17 peers each). All other countries had fewer than 10 IPv6 peers.

3.3.5. Internet eXchange Points, ISPs and Transit Providers Supported IPv6
Internet exchange points, pre-requested for fast and inexpensive IPv6 connectivity, provide a common location where multiple service providers can meet and exchange customer traffic. A growing number of exchange points is now emerging that are designed to facilitate native IPv6 peering. Research conducted by Packet Clearing House (PCH) shows that at least 23% of Internet eXchange Points (77 IXPs out of 338) supported IPv6 explicitly in January 2010, up from 17% in June 2008.
SixXS maintains a list of Internet access providers who can provide native IPv6 to their customers (excluding hosting providers). In January 2010, the list contained 48 consumer and business ISPs and other ISPs that provide access to an end-site. According to the SixXS list, Germany had the most ISPs offering commercial IPv6, followed by the United States, Japan, and the United Kingdom.
It should also be noted that the IPv6 Forum launched an “IPv6 Enabled logo for ISPs” in June 2009. A total of 38 ISPs were validated by the IPv6 Forum by end of early 2010. According to this source, Malaysia had 9 IPv6 enabled ISPs, the Netherlands 6 while China and the United States each had at least 4 IPv6 enabled ISPs.
Many Internet Service Providers, including Comcast (US), Free (France), XS4ALL (Netherlands), GTD Group (Chile), NTT (Japan), D-NET (Indonesia) and Sify (India), to name a few, are already providing or planning to provide IPv6 services to both business and residential customers.

In January 2010, SixXS also reported that the highest number of IPv6 transit provider offerings were available in Germany (15), followed by the Netherlands, the United Kingdom, France, and the United States. An important caveat is that the largest IPv6 transit services in the world, such as NTT (based in Japan) or Tata Communications (based in India), are international.
3.3.6. IPv6 Support in the DNS

The inclusion of IPv6 support at various levels of the Domain Name System (DNS) is critical to IPv6 adoption because it allows IPv6-enabled hosts to reach other IPv6 hosts and influences performance. There is increasing deployment of IPv6 in both the root zone and the TLDs (Top-Level Domain). ICANN (Internet Corporation for Assigned Names and Numbers) has been offering IPv6 record publication in the root zone since 2004. The logical outcome to full IPv6 deployment is IPv6 glue records for every name server listed in the root zone. Five years on (January 2010), according to data by the IANA and Hurricane Electric:

· Over half (7 out of 13) of the root DNS servers had IPv6 records in January 2010 (the A, F, H, J, K, L and M root servers, according to the IANA hints file).

· 65% of TLDs have IPv6 records (IPv6 glue) in the root zone in January 2010, i.e. 182 TLDs have IPv6 records while the other 98 do not.

· 62% (152 out of 248) of the ccTLD (Country Code TLD) name servers have IPv6 records.

· 75% (15 out of 20) of the gTLD (Generic TLD) name servers have IPv6 records.

· 80% of TLDs have name servers with an IPv6 address in January 2010, i.e. 225 TLDs have IPv6 name servers while 55 do not.
· Only about one third of TLD name servers have diverse (at least 2) IPv6 name servers in early 2010. It should be noted that for IPv4, IANA requires that registries operate name servers in at least two different networks separated by geography and by network topology; each serving a consistent set of data, and reachable from multiple locations worldwide. There was no such requirement for IPv6 early 2010.
· There are almost 1.5 million registered domains with IPv6 records in the DNS by early 2010, among the TLDs queried by Hurricane Electric.
3.4. IPv6 Ready
The IPv6 Ready (http://www.ipv6ready.org/) Logo Program run by the IPv6 Forum provides conformance and interoperability test specifications based on open standards to support IPv6 deployment across the globe. The IPv6 Ready Program identifies at least 879 devices, including 440 hosts and 308 routers, which support IPv6 in August 2010. Most products having entered the IPv6 Ready logo approval scheme are manufactured by Japanese, American, Chinese or Korean firms.
Equipment manufacturers Panasonic, HP, IBM, NEC and D-Link had the most products having been approved by the IPv6 Ready logo scheme Internet Service Providers.
3.5. Conclusion

IPv6 currently is really in its initial stage comparing with IPv4 in Internet. But IPv6 deployment had been accelerated since 2007, by the drives both of the exhaustion of IPv4 and the chance to develop IPv6 related industry or to get better IPv6 resources, especially the addresses. And the Nation’s ambition of being the leadership in the IPv6 development may be another reason for IPv6 development.
4. Advice on adoption of IPv6
The actual transition process from IPv4 to IPv6 can be compared to the migration processes of smaller scale that take place all the time. Operating system and software development environment version changes are good examples of such migration. The main constraints set for the IPng transition should be generally the same as in any smaller scale migration. However, for the global Internet community the fulfillment of the constraints is much more important, and few shortcuts can be tolerated.

One point it is important to glean from the above discussion is that different transition mechanisms will be appropriate in different scenarios, different networks, and different points in the transition process. Scenarios include isolated IPv6 hosts on IPv4 networks, isolated IPv6 networks connected to the wider IPv6 network only by the IPv4 network through the gamut to small IPv4 networks connected only to the overarching IPv6 network, a situation that may occur late in the transition period.
In order to get appropriates performance from networks during the transition, the appropriate mechanisms should be chosen carefully and tailored to the situation.
As the status of IPv6, such as the marketing, service, application, and so on, the suggestions about the adoption of IPv6 in WMO information system are as follow:
· To create a task force for introduction and coordination IPV6 implementation on the WIS.
· The tests through the members of WMO should be encouraged. IPv6 standard study, IPv6 address applying, device configuration, ISP’s service, network interoperation, security and application compatibility should be involved.
· In case of new equipments plan, encourage the states to build native IPv6 application based on the IPv6 enable network, using the appropriate translation means for the continuity with IPV4 during transition phase.

· Introducing some test beds for the IPv6 implement study and interoperation testing.
· Select some volunteer members to setup IPv4 and IPv6 transiting services inside WMO WIS/GTS operation for accessing the IPv6 resources via IPv4 network connection.
· Enable dual stack network connections in GISC and DCPC servers. Both IPv4 and IPv6 network should be used for metadata synchronizing. It’s now that a new IPv6 ready infrastructure of WIS should be designed and established for the future evolution to IPv6.
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