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Members of the French IPv6 Task Force have submitted some comments on COM 2 – C 22 from Korea on IPv6 Address Allocation for Efficient Routing.  Those comments are reproduced below.  The first comment was sent in English, the other two were translated from French by TSB.

1.
Comment from Louis Pouzin

An IPv6 address is defined as a physical interface identifier. Historically, internet has been handling only interfaces attached to a fixed physical port. Hence, an IPv6 address is by definition tantamount to a geographical location.

Furthermore, IPv4 address allocations within RIR’s have been made in such a way that small contiguous blocks of addresses may be located at the opposite borders of a continent. An obvious result of this geographical dislocation is that BGP routing tables, containing presently over 100,000 entries, are as big as routers capacity can bear (memory and processor speed), with no end in sight. This is inefficient and costly, contributing in particular to the digital divide. It also favors unduly the dominant network equipment manufacturers and operators.

Due to the larger IPv6 address space, allocations cannot be made on the same business as usual basis as IPv4, lest there would no longer be routers capable of the required performance. Instead we would observe a drastic shortage of allocated IPv6 addresses, limited in numbers to the same order of magnitude as those used in IPv4.

Allocating IPv6 addresses within a geographical hierarchy would reduce the number of BGP routes to a size between a few hundreds and a few thousands, depending on the granularity. The full address space would then be available without the need for bloated routing tables.

Another issue, not specific of IPv6, is the coupling between address and physical interface. This is actually a critical internet deficiency. The technical gimmicks devised for creating a pseudo-mobility in IPv6 result from the lack of logical identifiers, independent of physical interfaces. Designating logical identifiers, rather than physical interfaces, would facilitate a variety of routing schemes, and other services options, e.g. rerouting, mobility, multi-homing. It also brings the potential of attributes, capacities, properties, etc. Heard of GSM?

For IPv6 to become a long lasting platform it must break away from entrenched mentalities and pave the way to a new model of architecture. 2128 naked addresses are not enough.

2.
Comment from Lionel Hoffmann

This contribution is interesting.  In effect, it does nothing more than to confirm what many wanted to do for some time, that is, to have a procedure that is not only hierarchical but also geographical at the same time.

What is interesting is that this would shake up a bit the existing model, because it would distribute roles and responsibilities a bit, down to the level of countries or even lower.

In my opinion this is only valid if each entity clearly respects its role and above all if we don’t have to reclaim one day for one country or entity a part of the prefixes that might have been allocated to others.

This is a problem that we have had with IPv4, but in the case of IPv6, considering the large number of addresses, it should not be a problem, which does not mean that allocation should not be parsimonious from the very beginning.

3.
Comment from Jean-François Morfin 

This proposal responds only partially to the problem that it identifies, because it doesn’t explore it sufficiently.  It only takes up the correct idea of a geographic allocation, but does not dig into its collateral possibilities and turns it into another complete hierarchy.  This may then just be as inappropriate as the current system and its /64-only block division: this would be another rigid system.  One needs flexibility and inclusion to adapt to the real world rather than to constrain the world to the technology (as one may have to do initially during a development/analysis period).

Specific comments follow. 

3.1
Context

It seems to me necessary to start from the user.  Then to optimise the addressing architecture on the basis of the user requirements.  The primary requirement is effectiveness. The requirement for operator and routing efficiency becomes a second priority.  This priority switch is precisely what characterises the maturity of a technology.  

A recent discussion with Noel Chiappa brought up again his proposal for routing to be determined by the host (let also add by the “user”).  This is necessary for security reasons (to avoid that traffic be intercepted or observed).

3.2
The real requirement

One must not mince words.  There are two visions which must understand if they are to converge:

a) The economic survival of the RIRs which are necessary for customised solutions.

b) The concept of a unique user number—telephone, television, IPv6, that only ITU can provide—with five billion IPV6 roots, free, now.

In my humble opinion, these two visions must harmonise and develop mutually to support the easiest, cheapest, fastest and most stable, sure and secure traffic switching by the operators and/or contributing users. Network geography is then the basis.  But network geography may not always be (and is often not) the same as real-ground geography.

3.3
Information to be transported

There are at least three orthogonal data elements that must be aggregated:

a) routing

b) addressing

c) identification

Then service classes are to be considered.  At least the access service (how to arrive in my home), information services (directory, support, etc.), value-added services (answering service, accounting, waiting numbers, etc.).  There are other types of services to support (should they be known to the caller?): follow-me, daisy chain, back-up, mobile, ISP rotation, etc.  Can multi-homing management be taken care of by the numbering plan?  (A geographic plan cannot support multinational networks.)

3.4
Economic aspects

In addition, it is necessary to organise an infrastructure and an economic model.  The switches must necessarily be progressively organised according to the numbering plan (for economic reasons, for routing speed, to allow the user to determine the routing).  Thus one must also consider the topic in the long term.  The numbering plan must, most probably, contribute to cost reduction and permit the deployment of equipment that is simpler, more robust, more powerful.  An equal result obligation for network QoS should lead to consider the needs of developing countries, of islands, and of enclaves for a global high-performance system.

3.5
Digital convergence

Finally, one must permit the generalisation of ideas such as HIP, independently from the underlying technologies.  I believe that the future will belong to a numbering plan that is built “in the wrong way” (centred on the user element, with an operator header and optionally normalised secondary identifiers—for example supporting plug-and-play, information grids, etc.).  It should be independent of technology, the same as for the likely evolution of naming systems.  To simplify the relations between that universal “numbering” layer and the IPv6 layer, the ideal would be a parallel binary correspondence, at least when this is possible.  Until the study of the numbering of the user end, not to confuse with digital identity, have not advanced, it is difficult to know its implications on the IPv6 plan.

3.6
Current directions

The need for long addresses (32 hex) and their geographic (E.164) or network (X.121) (and others) allocation goes back to 1982.  Since then, much has changed and experience has been gained.  We should take advantage of that.  Two approaches could help to move things along relatively rapidly:

a) A study by David Clark’s team on the economic modes of (tele/data/…) communications.  Start with what you can pay for.  And make it more efficient within the available budget.  If I understand correctly, this is work in progress, which already has sponsors.  There is of course also the ongoing work of NSF and the request for proposals for GENI, which is still pending.

b) The Multilingual Internet.  The pressure is there.  The positions expressed at WSIS also.  The technical requirements for multilingualism are such that the “Native [ASCII] Internet” cannot deliver, even when pushed to the limit.  The US positions in Tunis, the Chinese DNS, the response to my own positions at the IETF and to my appeals to the IAB and the IESG shows that we have reached that limit.  The multilingual Internet is by nature a part of the multilateral architecture required by the international networking of the digital ecosystem.  Its technical importance comes from the global consensus on its priority and therefore on its R&D public funding and popular motivation.  The multilateral architecture features it will develop will serve in many other areas.

All the global communications networks from roads, mail, telephone, trains, airlines, etc. are made by intertwining national, private, local, community, and individual solutions.  Only the Internet was not.  In acknowledging that the Internet we know is the Internationalised US [ASCII] Network and in organising the IGF, Tunis has made a major step forward.  China in adopting a similar approach with an Internationalized Chinese Network has confirmed the network model of our time. 

The model, the basic concepts, the addressing plan, and the routing of the American Internet must adapt, if possible through global-interest propositions.  I believe that it is possible to do so without necessarily changing much at the level of the Internet layers and by simplifying, as this geographical addressing does.  In any case it is necessary to move beyond the constraints and dogma of the current RFCs.  We should not consider a numbering plan on the basis only of Internet routers.

3.7
Personal Proposal

A schematic:

· Three bits for the plan (the current RIR’s /3 block being kept as it is for special cases, test and transition).

· Five bits for the type of service (access, user, etc.) and complementary data to be further studied.

· Two numbering zones: 

· One for geographic technology convergence using decimal numbers—the existing telephone numbers being supported.  The organisation is geographic (E.164 and X.121).

· One with at least A-E Hexa to support all the candidate numbering plans through gateway and possible translation (encryption, multi-homing, etc.).

· “F” used as separator between orthogonal routes, addresses, identification numbering segments, each segment having its own registries.

Routing table size would be greatly reduced (local switchers in a geographic tree could route on 1 byte in 32 directions).  Routing data would come from the tables or be imposed by the user after session-establishment negotiation.

This calls for a more defined understanding of the exchange organisation through a network.  A tentative glossary could be:

· route the demanded path 

· path the way the data actually travelled

· connection : an end to end interoperation

· session : a set of synchronous connections through one or several technologies welded at the ends

· exchange a set of asynchronous interintelligible sessions.

· relation a content serviced exchange  
The management of several of these systems may benefit from numbering segments to be used in an IPv6 address.
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