DRAFT OF MARCH 12, 2001


EBS BANDWIDTH AND STORAGE TRADING IN MEXICO  
Background and Selected Tax and Regulatory Issues


This memorandum provides background for Mexican tax and regulatory advisors regarding the various aspects of trading by Enron Broadband Services (“EBS”) of physical telecommunications capacity (“bandwidth”) and storage capacity.  Part I discusses certain fundamentals of fiberoptic networks that are useful in understanding the bandwidth trading.  Part II provides an overview of the types of bandwidth and storage capacity that EBS plans to trade.  Part III summarizes the financial bandwidth products that EBS will offer.[footnoteRef:2]  Part IV sets forth the trading strategy EBS has adopted to emphasize its competitive advantages.  Part V describes the legal and physical aspects of bandwidth and storage trading and execution.  Finally, Parts VI and VII outline questions regarding critical regulatory and tax issues respectively that need to be addressed to determine the best structure for physical trading of bandwidth and storage services in Mexico. [2:  Although financial trading is briefly summarized, this memorandum is restricted to the tax and regulatory issues arising with respect to the physical trading of bandwidth and storage.  Financial trading will be the subject of a separate memorandum.] 

I.  Fiberoptic network basics
To better understand the spectrum of EBS products/services, it is useful to understand certain common elements of communications networks.  The combination of these elements define the “network architecture.”  The Open Standard Interconnection (“OSI”) model is the widely-accepted means of defining networks.  The OSI model organizes the communications process into seven layers.[footnoteRef:3]  Each of these layers builds upon the ones below it.  Layers one through three deal with data transmission and routing.  Layers five through seven focus on user applications, while layer four provides an interface between the first three and last three layers.  Most of the functionality in the OSI model exists in all communications systems, although two or three OSI layers may be incorporated into one.  [3:   For a summary of all seven OSI layers, see attachment 1.] 


As EBS bandwidth trading deals only with layers one through three, only the first three layers are discussed below.
A.  The physical layer
The first layer, known as the “physical layer,” refers to the physical means of sending data from one point to another.  This layer is implemented with a combination of hardware and software.  In a fiberoptic network, this layer would include the fiber itself, lasers, and signal regeneration equipment.  The physical layer also includes certain equipment that increases the bandwidth of the fiber by a process known as dense wave division multiplexing (“DWDM”).  Essentially, DWDM increases the bandwidth of a fiber by acting as a prism to divide the light traversing the fiber into a number of wavelengths (or “lambdas”).  Each of the wavelengths performs virtually as a separate fiber.  Another key component of the physical layer are the signal regenerators that must be placed every 50 to 100 kilometers to boost the signal, which loses strength over distance.

Finally, a common, but no longer essential, physical layer network element (that can be used in conjunction with DWDM equipment) is synchronous optical network (“SONET”) equipment.  Such equipment performs the physical layer function of multiplexing (combining) numerous data streams onto one fiber using a technique known as time division multiplexing (“TDM”).  Through TDM, each data stream is assigned a time slot at regular intervals at its point of origination.  SONET equipment (known as add/drop multiplexers) located at the destination of a given data stream can “demultiplex” the stream because it is synchronized so that each time slot assigned to each data stream can be identified and separated out from the other data streams.  In addition, SONET performs the physical layer function of circuit protection.  SONET networks are generally constructed in the form of a ring or circle.  In the event of equipment failure or a fiber cut, SONET equipment automatically restores the network by reversing the direction of data flow around the circle.  SONET equipment also performs error correction and data framing (formatting), which are functions of the datalink layer two described below.
B.  The data link layer
The physical layer merely accepts and transmits a data stream comprised of light pulses without any regard for information content.  The second layer, known as the “datalink” layer, takes the raw communication channel provided by the physical layer and transforms it into an error free transmission facility.  To do this, it breaks data up into frames, and uses acknowledgements and other devices to make the channel reliable.  Like the physical layer, the datalink layer is implemented via a combination of hardware and software.
C.  The network layer
The "raw" communication channel of the physical layer is built over a single link between two nodes (e.g., a router, a personal computer) which communicate at the datalink layer.  It is often the case that two machines that need to communicate will not be directly connected in such a way.  In this event, any communications between the two will have to be routed first through one or more intermediate nodes or networks.  This routing of information is handled by the network layer.  The network layer thus works with the datalink layer by using many datalink connections to provide one transparent link between the source and the destination.  The network layer, like the layers beneath it, is implemented through a combination of hardware and software.

The network layer is in a very special position in the layer hierarchy, because it forms the traditional interface between the user and the network. That is to say, the network is controlled by the network layer and the two layers below it.  The four layers above this (transport, session , presentation and application) run on the user's personal computer (or other network device).  So the network layer defines the service provided by the network to the user - it is the interface between the user and the outside world.
D.  Bandwidth
In the context of digital networks, the term bandwidth means the amount of data that can pass through a transmission medium and is defined in terms of digital signal speeds.  A hierarchy of digital signal speeds is used to classify the capacity of digital lines and trunks.  The basic capacity level is DS-0 (64 kilobits per second [kbps]), the standard capacity historically used to digitize one voice conversation, sampling the analog voice signal 8,000 times per second and encoding the result in an 8-bit code (thus 8 x 8000 = 64,000).  In other words, DS-0 is the bandwidth required to transmit a normal telephone call.  In North America, DS-1, DS-1C, DS-2, DS-3 and DS-4 correspond to 1.544 million bits per second (Mbps) of capacity, 3.152 Mbps, 6.312 Mbps, 44.736 Mbps, and 274.176 Mbps, respectively.  Confusingly, some of these same terms designate different capacities in Europe and Japan.  For example, a European DS-3 level designates 34.368 Mbps of capacity.  The DS designation is often replaced by an “E” prefix (e.g., E-1, E-3 rather than DS-1 or DS-3) in an attempt to avoid confusion.  

T Carrier hierarchy terminology is commonly used interchangeably with DS hierarchy terminology (even though T Carrier terminology technically refers only to the capacity of copper lines).  For example, a T-1 line has DS-1 capacity and a T-3 line has DS-3 capacity.  

SONET[footnoteRef:4] (“Synchronous Optical Network”) and SDH (“Synchrous Digital Hierarchy”) are a set of related standards for synchronous data transmission over fiber optic networks.  SONET is the United States version of the standard published by the American National Standards Institute. SDH is the international version of the standard published by the International Telecommunications Union.  The lowest speed on the SONET hierarchy is OC-1 (51.84 Mbps), which is the amount of capacity required to carry a signal that typically originates as a DS-3 transmission (44.736 Mbps).  The additional bps are required to for optical processing overhead (signaling and control data).  Higher OC levels are simply multiples of the basic OC-1 level in terms of Mbps. The lowest speed on the SDH hierarchy is STM-1 (150.336 Mbps). [4:    See further discussion of SONET in part II “Private Line Service” infra.] 


II.  Types of physical bandwidth that EBS will trade
Generally speaking, EBS plans to trade in all types of bandwidth products where there is a sufficiently liquid market.  Moreover, EBS will engage in both physical and financial trades of bandwidth.  This section briefly describes the existing categories of physical bandwidth products that EBS plans to trade.  Financial bandwidth trades are briefly described in part III below.
A.  Dark fiber
Trading in dark fiber is the most tangible way to buy and sell capacity. [footnoteRef:5]  “Dark fiber” is fiberoptic cable that has not been equipped with the electronic components necessary for telecommunications transmission. Dark fiber sales and purchases are typically documented in the form of an indefeasible rights of use contract (“IRUs”).  In the context of a dark fiber purchase, the IRU grantee receives the right to use a specific fiber or fibers for a specified period of time, generally for fifteen to twenty years.[footnoteRef:6]  The IRU is commonly swapped for an IRU in other fiber(s) but is also often granted in exchange for monthly recurring payments or an upfront lump sum.  For an additional periodic fee, the IRU grantor may bundle basic maintenance services for the system with the granting of the IRU.  Also for an additional fee, the IRU grantor may offer collocation of customer equipment in its points of presence (“PoP sites”)[footnoteRef:7] or regeneration sites. Regeneration sites are typically located every 50 to 100 kilometers along the fiber route. [5:  “Dark” or “unlit” fiber is fiberoptic cable that has not been equipped with the electronic components necessary for telecommunications transmission.]  [6:   An IRU is generally defined as the indefeasible right to use a certain amount of capacity (not necessarily specifying any fiber) for a given amount of time over a specific point-to-point segment or network.  This definition is too broad to be very helpful from a tax and financial accounting standpoint.  For instance, a 20 year IRU in dark fiber with passage of legal title at the end of the IRU is clearly a sale of the fiber, while a 5 year IRU in capacity where the seller remains responsible for a network failure is likely to characterized as a service (although it might be treated as a lease based on all the facts and circumstances).  Thus, whether an IRU is characterized as a sale, a lease, a partnership, or a service for tax and financial accounting purposes will depend on the facts and circumstances surrounding each IRU.  ]  [7:   A PoP site is a physical place where a company has a presence (e.g., servers, routers, etc.) for network access.  For EBS, a PoP site is generally where EBS’s “long haul” fiber meets the “city gate” of a metropolitan telecom carrier.] 


The dark fiber owner or IRU grantee may attach whatever voice, data, or video equipment it chooses to “light” the fibers and otherwise define the network architecture.  In the case of an IRU, the IRU grantee has unfettered control of the fiber and the equipment associated with the fiber for the term of the IRU.  In other words, the IRU grantee can define, and redefine, layer one (other than the fiber itself) through layer three according to its needs and budget constraints.

For purposes of developing EBS’s proprietary fiberoptic network, EBS has been participating in a number of dark fiber construction projects in the U.S. and Canada.  Through this participation, EBS has acquired a direct ownership interest in fiberoptic cables over numerous routes in the US and Canada.  Because right of way costs and labor costs represent the lion’s share of the overall construction costs, most fiberoptic construction projects lay hundreds of fiber cables in addition to the cables reasonably anticipated to be necessary for a given route.  EBS normally sells the excess cables for cash or fibers on another route (“swap”).  EBS does not currently act as a dealer with respect to dark fiber and has no plans to do so.  Nevertheless, given that business strategies will change as circumstances change, dealing in dark fiber by EBS should not be categorically ruled out.
B.  Raw Bandwidth - Wavelengths
One step removed from the sale of dark fiber is the sale of “raw” bandwidth over fiber that is lit but not fully operational because no layer above the physical layer has been provisioned.  In this context, a facilities-based telecommunications carrier[footnoteRef:8] owns, installs and collocates the DWDM and regeneration equipment necessary to light the fiber and channelize it into wavelengths, but does not install SONET or other equipment necessary to transmit information over the network.  The carrier generally sells an exclusive right to use the wavelength on the same basis as it would sell an IRU in dark fiber, except that it does not unbundle the provision of collocation, and operations and maintenance services with respect to the DWDM and regeneration equipment.  [8:   The term “facilities-based carrier” is commonly applied to telecommunications companies that actually own, operate and maintain data and voice transmission networks, as opposed to “services-based carriers” that act purely as dealers and retailers in bandwidth capacity.] 


Like the dark fiber purchaser, the wavelength purchaser may attach whatever voice, data, or video equipment it chooses to define the network architecture.  Thus, the wavelength purchaser has the power to define and redefine layers two and three.  However, unlike the dark fiber purchaser, the wavelength purchaser may not redefine the capacity of the wavelength it purchased, because the wavelength seller retains ownership of the underlying fiber.  Thus, the wavelength seller could decide to install more advanced equipment that divides a fiber into additional wavelengths, which additional wavelengths would be solely for the wavelength seller to sell.  In contrast, the purchaser of dark fiber would be the one to decide whether the equipment should be installed, and would be entitled to sell the additional wavelengths resulting from the installation.

EBS normally acts as a dealer with respect to wavelengths as opposed to a producer like the facilities-based carrier referred to above.  Thus, for example, EBS may buy the exclusive right to a wavelength between a carrier’s New York PoP site and its London PoP site. The right may be legally documented in any number of forms (e.g., as an IRU, a Capacity Purchase Agreement, a Master Bandwidth Purchase and Sale Agreement) and may be purchased from any of a variety of sellers (e.g., carriers, end users with excess capacity, other dealers, retailers).  In turn, EBS may divide or combine the right in a multitude of ways for resale to a variety of buyers (e.g., carriers, end users, other dealers, retailers).
C.  Private line service 
Further along the bundling spectrum is EBS’ private line service.  A private line is essentially a pair of circuits that are dedicated to the exclusive use of the private line purchaser.  As with raw bandwidth, 1) the private line purchaser buys only a right to use circuits, 2) the private line seller maintains an ongoing operations and maintenance responsibility for the circuits, and 3) the circuits purchased are permanent (for the term of the private line) switchless physical connections between two points.  The essential difference between the purchase of a wavelength and the purchase of a private line is that the private line circuit is generally provisioned by the private line seller with SONET equipment in a ring configuration, i.e., each of the two circuits have the same termination points but take geographically different routes between such points.  This architecture serves to protect the private line circuit from service interruptions that would otherwise result from a fiber cut or equipment failure along the path of the circuit.  In the event of a fiber cut or equipment failure, the SONET equipment at the point of introduction of the data to the ring almost immediately and automatically reverses the direction of data flow around the ring to reach network users on the far side of the fiber cut or point of failure.

Major carriers have sold private line services for many years under many names (e.g., “fully-lit capacity,” “OC-x capacity,” and “Private Leased Circuit”).  EBS’ private line service product differs from such traditional private line service to the extent that (i) EBS provides such service with a shorter term and lead-time, and (ii) EBS acts as a dealer in, rather than a producer of, bandwidth.  As with Raw Bandwidth, EBS normally acts as a dealer in private line service bandwidth.  Thus, EBS buys from a variety of sellers and may divide or combine the rights acquired (or not) in a multitude of ways and for resale to a variety of buyers.
D.  Satellite bandwidth
Satellite bandwidth differs significantly from fiberoptic bandwidth in that satellite circuits run over radio frequencies signals rather than fiberoptic cable.  A satellite bandwidth segment may be divided into two pieces, the ground piece and the space piece.  The ground piece is comprised of the earth stations at the termination points of the satellite bandwidth segment, both of which are equipped to send and receive signals from the satellite.  An earth station generally includes the antennae and multiplex gear for the uplinks (transmission to the satellite) and downlinks (reception from the satellite).  With the advent of the Very Small Aperture Terminal (“VSAT”), such earth stations are shrinking in cost and size.  The ground piece of a VSAT network generally consists of a master earth station and remote stations.  The master earth station is the central location where the network is monitored and controlled and through which all remote station communications must pass.  The master earth station is generally equipped like a conventional earth station.  On the other hand, the remote stations consist only of a parabolic antenna less than a yard wide and a small desktop box that contains receiver and transmitter boards and an interface to communicate with the user’s in-house equipment (e.g., LANs, servers, PCs).

The space piece is the satellite itself.  The most important component of any communications satellite is the transponder.  The transponder accepts communication signals relayed to it from the satellite's receive antenna (which signal was received from a transmit antenna for transmission to a receive earth station), amplifies the signal, converts the signal into another frequency and relays the signal to the satellite's transmit antenna for transmission to a receive earth station.[footnoteRef:9]  A single satellite may have from 12 to 36 transponders.  A significant portion of the number of transponders serve simply as back-ups.  The receive and transmit antennas on the satellite handle all the signals relayed through the various transponders. Each transponder accepts only signals on the frequency for which it is programmed. [9:   The transponder transmits on a different frequency than the frequency it received the data to prevent the powerful downlink signal from overwhelming the weak uplink signal.] 


Satellite bandwidth is generally sold in two forms, as a sale of one or more transponders or as a sale of communications services.  The sale of transponders is analogous to a sale of dark fiber in that title passes to the purchaser and the purchaser may equip the earth segment of the bandwidth as it sees fit to take maximum advantage of the transponder’s capabilities.[footnoteRef:10]  The typical transponder sales contract provides that title to the transponders passes when the satellite is in its designated orbit and the satellite and transponders have been fully tested and are fully operational.  The sales contract usually contains warranties that if any of the purchased transponders fail to function properly after transfer of title and during their useful lives, the seller will transfer title to a spare transponder on the same or on a different satellite to the purchaser for no extra charge.  The sales contract may also contain a provision refunding a portion of the purchase price upon failure of the purchased and spare transponders during their useful lives if the failure is due to circumstances within the control of the satellite operator.  The refund is usually calculated by multiplying the purchase price by a fraction representing the time remaining in the useful lives of the transponders.  The sales contract usually contains an agreement in which the satellite operator agrees to maintain the satellite and keep it in its designated orbit. This function is typically called “Tracking, Telemetry and Control” or “T,T&C”. [10:   If the transponder purchaser does not have its own transmit and receive earth stations, the sales contract may also include provisions for the purchaser to use the seller's earth stations.] 


The sale of satellite bandwidth in the form of communications services is generally analogous to private line service in that a specific channel of a specific quantum of satellite capacity is reserved for the exclusive use of the bandwidth purchaser.  Like SONET-configured private lines, satellites have back-up capacity that can be used in the event of equipment failure.
E.  IP Capacity
EBS is also trying to make a market in what it terms as “IP capacity.”  EBS defines IP capacity as the right to utilize an IP routed network cloud, which may consist of one or more autonomous systems, to deliver packets to IP addresses that may or may not reside on the same network.  EBS offers two types of IP capacity under the rubric of IP NetConnect, namely IP transport and IP transit.  EBS defines IP transport as the right to use an IP routed network cloud, which consists of one autonomous system, to deliver packets on the same network.  IP transit is high-speed access to the public Internet cloud.  

Both IP transit and IP transport are products that provide IP data transportation.  Aside from the fact that IP transit provides access to the World Wide Web, the essential difference between IP transport and IP transit is that EBS can offer to guarantee quality of service (“QOS”) levels with IP transport capacity but not with IP transit.  EBS can guarantee QOS with IP transport because the customer’s data will traverse only network routes managed by EBS or managed by a third party that has guaranteed QOS levels to EBS on the same terms that EBS offers its customers.  If the IP transport customer wishes physical-address-to-physical address QOS, then EBS must provide and manage the customer premises router, the local loop connection from each specified customer address to the nearest EBS PoP site, and IP access to EBS’ proprietary fiberoptic network known as the Enron Intelligent Network (the “EIN”).[footnoteRef:11]  EBS also offers a less-extensive IP transport product in which EBS only provides IP capacity on the EIN, with QOS guaranteed only with respect to the EIN portion.  In such cases, the customer must arrange for the acquisition and management of the local loop connection to EBS’ PoP site and customer premises router.   [11:  The EIN is comprised of the following components:  (i) a physical fiberoptic network owned or controlled by EBS, (ii) PoP sites owned, operated, and maintained by EBS, (iii) IP software defining the network layer transportation of data, (iv) EBS proprietary operating system software that monitors and controls data flow on the network, and (v) a Network Control Center (“NCC”), located in the US, which constantly monitors and manages network data flows, error seconds, and outages on all fiber and capacity owned, controlled, or used by EBS in its EIN.] 


IP transit is often offered along with IP transport.  Even when it is sold along with IP transport, the IP transit service may not involve the EIN at all (i.e., may be conducted entirely off-net), or the EIN may serve as an intermediate network between the customer and the Internet.  

EBS expects that the initial customers for the Internet Transport product will be Fortune 100 enterprises that require the transportation of large amounts of data among their various US and international offices.  The IP Transit product will be sold to retail Internet service providers (ISPs) and large enterprises that require high bandwidth Internet access but not on a scale that would be profitable to the major Internet backbone providers.  In this regard, EBS will purchase port capacity from Internet backbone providers and connect such capacity to the EIN.  EBS will then resell the port capacity in pieces along with any EIN capacity necessary to get the data from the Internet to the customer and vice versa.

The IP Transport product provides customers with data transportation service at a significantly lower price than comparable private line service.  In the past, enterprises have typically used networks comprised of numerous point-to-point private lines to transport voice and data traffic.  Compared with the public switched telephone network, such private dedicated networks have the advantages of quality, reliability and security.  The tremendous disadvantage of private networks is that they are quite expensive.  Although it performs the same functions as a private dedicated network, the IP Transport product is significantly cheaper than a private dedicated network because it transmits data using IP packets rather than dedicated circuits. The fact that the EIN is an IP-based network enables EBS to sell EIN bandwidth at a much lower cost to each participant compared to private line networks because the use of IP maximizes the efficient use of bandwidth by allowing the simultaneous sharing of the same circuit by numerous participants.  IP-based networks such as the EIN transmit data in a standardized packet format.  Each individual packet contains destination address information that allows the packet to be routed to its final destination.  Generally speaking, any given packet can take any number of routes across the network to reach the destination.  EBS is currently designing software to insure that packets take the most efficient route.  The most efficient route will be a function of the type of data, distance, network availability, and network congestion.  In addition, the software will assign packets different levels of priority, a function that effects the assignment of different levels of QoS in addition to streamlining network data flow.[footnoteRef:12]  [12:   It should be noted that EBS will also use capacity on the EIN to provide unique content delivery services such as Mediacast and Video-On-Demand (“VOD”).  The Mediacast product is a service to providers of content over the Internet that permits the providers to reduce or avoid the problems caused by Internet congestion by (i) streaming their data to ISPs over the congestion-free EIN and (ii) caching the content in EBS servers located at the edges of the EIN, thereby significantly reducing the time required to stream the data to the content consumers.  In addition to the use of the EIN, the Mediacast product requires the use of proprietary EBS software, routers at the content provider’s premises, and routers and servers at PoP sites located on the network edges.  The VOD product is a service to video content providers that permits the provider to stream content over the EIN to a local loop provider (which may be either a local exchange carrier or a local cable operator).  The local loop provider will in turn stream the content directly to a set-top box (which may be sold or leased to the customer by EBS or a third party) connected to the television of the content consumer.  The set-top box caches the content so that the consumer may “rewind” or “fast-forward” the video.  EBS plans to develop new products and may abandon existing products as information and telecommunications innovations occur.] 

F. Storage
EBS is also developing a market in data storage.  The demand for data storage has grown in parallel with the demand for bandwidth.  Just as with the cost of bandwidth, the cost of data storage has begun declining rapidly as a result of advances in storage technology and the interconnection of storage supply that has resulted from the interconnection of data networks.  Such interconnection has led to the emergence of storage area networks (SANs) and storage service providers.  A Storage Area Network (SAN) is a high-speed subnetwork of shared storage devices.  

EBS has a two-pronged strategy with respect to storage.  First, it will help develop storage as a commodity by developing with other storage service providers contracts with standardized terms for the provision of storage.  In general, such standard contracts will specify that the seller, in exchange for monthly recurring cash payments will provide the buyer a standardized amount of storage capacity at a specific location for a specific time period.  EBS and the customer may enter into a separate contract for the bandwidth necessary to deliver the storage, or the customer may acquire such bandwidth from third parties.  

The second prong of the EBS storage strategy is to leverage the EIN as a “storage grid.”  In other words, EBS will seek to interconnect the EIN with numerous SANs that EBS or an unrelated storage service provider.
III.  Types of financial bandwidth that EBS will trade
In addition to the physical trades described in part II above, EBS will enter into cash-settled derivatives transactions with bandwidth as the underlying commodity once financial indices for bandwidth develop.  Such transactions will include swaps, options, futures and forwards tied to a range of bandwidth prices or price indices.  Financial regulatory requirements will also influence the manner in which these financial products are traded.
A.  Swaps
Swap transactions are transactions executed between two or more parties to exchange different payment flows.  Such flows are most typically tied to obligations to pay fixed amounts of currency or interest at a specified rate.  In EBS’ case, one party to the swap might be obligated to make a fixed payment while the payment flow of the other party would be tied to the prices of bandwidth reflected in one or more bandwidth trading indices.  These payment streams would be swapped under agreed terms and conditions designed to reduce the risk of bandwidth price fluctuation or to provide a means to speculate in bandwidth price fluctuation.
B.  Options and Forwards
EBS may also offer purely financial forward transactions, i.e., forward contracts where no physical delivery of the underlying bandwidth is expected.  Rather, such contracts are cash-settled, where one party will pay the other a monetary difference between the initial contract price and the price of the bandwidth on the notional delivery date(s).  Option transactions refer generally to agreements to buy and sell a call option or a put option with respect to designated products, in EBS’ case, various types of bandwidth, at a pre-determined price on a fixed date or during a fixed period in the future, in exchange for an option payment or premium.  Cash settled options would normally be settled by payment of the difference between the option and market prices at exercise.
IV.  Bandwidth and storage trading strategy
EBS is positioned to leverage Enron's expertise in other commodity markets (e.g., gas, power, pulp and paper) to capitalize on what EBS believes is the commoditization of the bandwidth market.  Bandwidth is presently provisioned as a one time, illiquid, long-term  physical deal with a long lead time between players who own underlying physical assets.  However, bandwidth possesses many commodity characteristics.  First, international industry groups and/or governmental entities have set standards for data transmission and connectivity.  Second, almost all domestic and many international communications lines are interconnected, and both incumbent and start-up carriers have access to these lines. Third, due to advances in electronics and optronics, data travels across fiber at the speed of light virtually without any degradation of quality, and switches can route bandwidth over multiple paths via multiple entities yet offer the same address-to-address service.  Accordingly, bandwidth has sufficient physical characteristics to become a fungible item if the financial terms under which it is provisioned are modified.  Natural gas and electricity followed this same evolutionary path from long term unique, physical contracts to commodity contracts.
 
The EBS trading group provides “price risk management services” to customers in the form of forward fixed-price contracts to purchase and sell bandwidth described in part II above, and eventually financial derivatives such as swaps and options described in part III above.  In this regard, EBS will act as a dealer in the bandwidth commodity trading market and as such will have the capability to buy and sell bandwidth contracts based upon its internally developed forward bid/ask curves.  The primary focus of the trading group will be to offer customers standardized bandwidth capacity contracts, described in part V below, to allow customers to manage their underlying bandwidth exposures.  EBS, acting as a broker/dealer to every customer, will provide pricing based on forward curves that have been developed through extensive market intelligence and current economic and market conditions with a primary focus on profiting on market movements.   EBS may or may not own the underlying physical capacity or service being traded.  EBS’ traders are indifferent to reselling existing EIN capacity compared to reselling capacity acquired from others to specifically cover a trade.

EBS' physical trading strategy will focus on trading around major Pooling Point sites. Pooling Points are essentially “super” PoP sites where numerous networks interconnect.  Advanced Pooling Point equipment allows real-time switching among fiber networks through switching devices.  The Pooling Point equipment is managed by software which effectively reserves and establishes connections between buyers and sellers at specified capacity rates, and monitors the quality of service of the connections.  

The primary assets and liabilities of the trading group will generally be the physical and financial bandwidth capacity contracts with terms described in part V below.  EBS will not generally seek to derive profit from speculation on bandwidth prices but rather from bandwidth price arbitrage.  Thus, the trading group will generally seek to match its short and long positions in such a way that its long positions are acquired at a lower cost than the price of its short positions.  The trading group will not be involved in activities related to building or acquiring physical assets.  Counterparties to the trading contracts are expected to be large carriers, commercial customers, marketers, pure financial players and end users with significant bandwidth needs.

V.  Bandwidth  and storage trade origination and execution
A.  Trading Desk and Origination
EBS has established trading desks (i.e., traders sitting at desks) in the US, the UK and plans to establish a third trading desk in Singapore.  A trading desk might eventually be opened somewhere in Latin America.  The traders associated with each trading desk will be employed by a distinct legal entity and will trade solely on behalf of that entity.  Locally-incorporated entities have been established with respect to each country where EBS has a physical presence.  Such physical presence is generally in the form of a PoP site, but may also include an originator based in the country (see discussion of origination below).  Each trading desk entity is, or will be, a party to a contract with each of the locally-incorporated entities to the extent local entity provides access to its PoP site or services of its in-country originator.[footnoteRef:13]   [13:  See attachment 2 for a diagram of this structure.] 


Currently, it is unclear whether each trading desk will trade solely within its own region, with overlap only with respect to transoceanic segments, or whether each trading desk will be able to trade globally.  While it is self-evident that the commercial ideal would be to allow each trading desk to trade globally, there are two threshold issues to address.  First, there is the problem of qualifying each desk from a regulatory standpoint as necessary to trade bandwidth internationally.  This is problematic in Asia and might be impossible in Latin America.  The second issue is how risk books should be managed.  It is generally thought that each regional desk will have greater information and expertise with respect to its own region.  If this disparity in information and expertise is significant, then restricting each trading desk to trade bandwidth in its own region could be the more profitable model.

“Origination” is the process of locating a counterparty to a trade.  A bandwidth trade for any given geographic area of the world may originate from:

· any one of the trading desks as the result of telephone, e-mail, and fax contacts between traders on the desk and industry participants;
· by way of Enron OnLine, an Internet web-site hosted by EBS in the US (basically this could be considered as simply another means by which the trading desks communicate with potential customers);
· the activities of EBS originators (a.k.a., salesmen or business developers) in the countries where at least part of the capacity is located, or in the countries where the buyers or sellers of the capacity are located; or
· the activities of outside brokers located anywhere in the world.

Only traders have legal authority to finally negotiate and execute a trade.  Originators meeting with counterparties outside the US do not, and will not, have authority to finalize negotiations and close a trade.  Generally speaking, bandwidth trades will be finally negotiated and executed by traders on the trading desk in the geographic region nearest the area covered by the originator.  As discussed below, most bandwidth contracts will be executed in the form of a standardized master bandwidth trading agreement.
B.  Legal analysis and documentation
1.  Dark fiber
As noted above, EBS will not generally acquire dark fiber outside the US.  The US industry standard dark fiber contract grants a minimum 7 year term IRU in the fiber, with transfer of title to the fiber at the end of the term.  The standard contract calls for the up-front payment of cash for the IRU and periodic payments for collocation and OAM&P services.  As noted above, EBS is willing to unbundle these services from the IRU and may or may not want to do so in the case of a dark fiber acquisition.
2.  Other physical bandwidth products and storage
The majority of the trading business in the other bandwidth products described above will be performed utilizing a standard master services agreement (“EBS Master”) that EBS has proposed for general use by the industry.[footnoteRef:14]  Bandwidth capacity agreements provide for the sale of standardized bandwidth units over segments between cities for a fixed amount of cash payable monthly.  As discussed above, the standardization of the commercial aspects of these transactions will allow liquidity for trading of such contracts in the marketplace and, when combined with advances in routing and switching technologies, will allow for trades to be provisioned (legally and physically executed) in a matter of minutes rather than months.   [14:   The Master is attached as attachment 3.  Historically, capacity transactions have been executed pursuant to a wide variety of non-standardized agreements, with titles such as “Capacity Sales Agreements, “International Private Leased Circuit Service” or simply “Service Agreement.”  This lack of standardization significantly lengthens the process of negotiating bandwidth transactions.  In the U.S., an industry group called the Bandwidth Trading Organization (“BTO”) is actively working on preparing a standardized master agreement.  The BTO has used the EBS Master as its starting point.] 


Some of the key components of EBS's Master are as follows:

· Specific bilateral terms and conditions with early termination and default provisions allowing either party to default on the transaction and settle on a net basis based on current market prices.
· Commoditized bandwidth units (DS-3, OC-3, OC-24, etc.), locations (city to city) and period of contract (6 months, 1 year, etc.).
· Specified fixed price per unit, quantity, and benchmark quality of service standards.  The contracts are structured to provide for market based damages (calculated based on hourly increments) if certain industry quality of service standards are not met. 
· Assignment language which allows market mechanism to facilitate net settlement.  The contract allows for assignment of the contract with the approval of the counterparty and stipulates that the counterparty cannot reasonably withhold the assignment of the contract to another party.  The primary purpose for this clause is to allow the counterparty to manage the credit risks of the contracts at all times.

The Master also provides for a specific physical point (the “demarcation point”) where the bandwidth seller’s data transmission responsibilities end and the bandwidth purchaser’s responsibilities begin.  In the domestic context, the demarcation point is generally the single point of interconnection of Seller and Buyer at the relevant Pooling Point, PoP site, or at the Buyer’s premises, depending on the agreement of the parties.  In the international context, the parties may chose to define other demarcation points for historical, regulatory, or tax reasons.  For example, a transocean circuit serving Country X may terminate in the middle of the ocean, at the territorial water limit of Country X, at the shoreline cable landing site (the “International Gateway”) of Country X where the “backhaul” to a major Country X city begins, or at a PoP site in Country X. 

While a significant number of contracts will be structured using the EBS Master, EBS will also enter into other contract structures.  For contracts entered into by EBS, management will specifically identify and distinguish those utilized for the trading business as compared to the content delivery services business[footnoteRef:15] and maintain separate books for both businesses.  In addition, for internal purposes, management will monitor the performance of the trading group on a mark-to-market basis. [15:   See description of EBS content delivery services in footnote 11.] 


The following exemplifies how a chain of bandwidth trades might take place:

· A long-haul telecommunications carrier (the “Carrier”) constructs, owns, operates and maintains a segment of lit fiber linking its PoP site in Tokyo with its PoP site in Los Angeles.  The Carrier installs, operates and maintains the latest DWDM technology which effectively divides the fiber into 80 wavelengths, each with a maximum capacity of 2.5 gigabits/second (i.e., OC 48).  The Carrier decides to offer for sale Raw Bandwidth over the fiber pursuant to Capacity Sales Agreements (“CSAs”) with terms of a year or more.

· Pursuant to a CSA with Wholesale Dealer #1, Carrier reserves a single wavelength for the exclusive use of Wholesale Dealer #1 for 12 consecutive months beginning on January 1, 2001, in exchange for monthly payments of 200x by Wholesale Dealer #1 beginning February 1, 2001.  Wholesale Dealer #1 has no reason to know whether the Carrier is acting as a wholesaler or the fiber owner.

· Pursuant to a separate contract called a “Service Contract” with Wholesale Dealer #2, Wholesale Dealer #1 reserves (sells) two wavelengths for the exclusive use of Wholesale Dealer #2 for 6 consecutive months beginning on July 1, 2001, in exchange for monthly payments of 450x by Wholesale Dealer #2 beginning August 1, 2001.  Note that the duration, capacity, and monthly payments set forth in the new contract may be significantly different than the terms of the one year CSA that Wholesale Dealer #1 negotiated with the Carrier.  Wholesale Dealer #2 will have no reason to know whether Wholesale Dealer #1 is acting as a wholesaler or the fiber owner.

· …………

· Pursuant to a separate contract called a Master Bandwidth Purchase and Sale Agreement (in the form of the EBS Master) with Wholesale Dealer #X-1, Wholesale Dealer #X purchases an OC-48 bandwidth unit for the months of December 2001 and January 2002.  In effect, Wholesale Dealer #X-1 reserves Raw Bandwidth for the exclusive use of Wholesale Dealer #X for the designated months.  In this case as well, the quantum of Raw Bandwidth reserved may be more or less than the Raw Bandwidth that Wholesale Dealer #X-1 reserved from Wholesale Dealer #X-2.  Wholesale Dealer #X will have no reason to know whether Wholesale Dealer #X-1 is acting as a wholesaler or the fiber owner.

· Pursuant to a separate but identical Master Bandwidth Purchase and Sale Agreement, End-user purchases from Wholesale Dealer #X a DS-3 bandwidth unit from noon to midnight on December 24, 2001 in return for an up-front payment of 2x.  As in every other case, the quantum of Raw Bandwidth reserved/purchased may be more or less than the Raw Bandwidth that Wholesale Dealer #X reserved/purchased with/from Wholesale Dealer #X-1.  End-user will have no reason to know whether Wholesale Dealer #X is acting as a wholesaler or the fiber owner.

End-user delivers its data (e.g., “Digimon - The Field Trip of Doom Part IV”) to the Carrier’s Tokyo PoP site for transmission to the US on December 24, 2001, during the allotted time period.  At the same time, End-user delivers data (e.g., streaming “Worldwide Wrestling Federation: The Flipper versus Lassie Surf and Turf Deathmatch” video) to the Carriers’s US PoP site for transmission to Tokyo during the allotted time period.

In summary, in a typical bandwidth transaction, a wholesale bandwidth dealer will contract with a counterparty to provide a specified quantity of telecommunications services for a specified time period at a specified QOS.  The counterparty may actually use the services or may itself be another dealer that will effectively resell the telecommunications services by entering into a similar contract or any number of similar contracts for the provision of telecommunications services.  Regardless of how many dealers are in the chain of contracts, the network owner (i.e., Carrier in the foregoing example) will actually perform the services for the benefit of the final counterparty in the contract chain, (i.e., End-user).  The end user will only have direct contractual recourse against the bandwidth seller from whom he purchased, but the chain of liability will ultimately lead to the network owner.  As contract terms (e.g., bandwidth units and QOS) become standardized, these services will effectively become widely-traded commodities.
3.  Financial products
Financial bandwidth trades will be documented in a manner similar to financial derivatives in other commodities.  The exact nature of a bandwidth financial contract will not be known until objective financial indices for bandwidth develop.
C.  Physical provisioning
1.  Dark fiber
Normally, dark fiber available for sale or swap is associated with a fiber segment (long haul or metro ring) that is under construction or to-be-constructed.  These transactions are generally subject to extensive negotiations months before the dark fiber is actually placed in service.  Once the negotiations are complete, the buyer still must install PoP, regeneration and OAM&P sites along the segment.  The process of designing, installing, and testing these sites can take months as well.  Finally, the buyer must connect its network to the newly-constructed PoP sites at the termination points of the newly-lit fiber segments.  Such connection generally requires additional capacity, whether contracted or constructed.
2.  Private lines and wavelengths
While the provisioning of private lines and wavelengths takes less time and effort than lighting dark fiber, the process is still generally time-consuming.  In many cases, the buyer does not have the requisite equipment and capacity available at its premises.  Thus, the equipment must be installed and connected to the seller’s PoP site.  At the same time, the seller must physically reconfigure its network in order to dedicate the circuit to the exclusive use of the buyer.  Moreover, because there are no standardized contracts in the industry, contract negotiations are often time-consuming as well. As noted above, however, EBS plans to trade primarily around major Pooling Point sites which will significantly reduce the time necessary to provision bandwidth.  In this regard, EBS is developing Pooling Point Control System software that will automate the pricing, provisioning, monitoring, and billing processes arising from such trading.  Moreover, EBS and other industry participants are developing standardized contract terms that will reduce negotiation time as well.
3.  Satellite bandwidth
The provisioning of satellite bandwidth is essentially analogous to the provisioning of raw bandwidth or private line service in that equipment and connections must be provided to connect the buyer’s premises with a PoP site to which the satellite uplink is connected.  Moreover, just as the fiberoptic network owner dedicates a specific fiberoptic circuit to the exclusive use of the buyer, the satellite bandwidth seller dedicates a specific radio frequency channel that is associated with a specific transponder (and back-up transponder(s)) on the satellite.
4.  IP Transport/Transit
In the US the EIN is comprised of fiberoptic segments constructed by EBS or acquired from other industry participants through dark fiber swaps or IRU purchases.  EBS does not currently plan to engage in physical network construction outside the US, but will expand the EIN internationally by swapping its excess US capacity as well as by purchasing private lines, wavelengths and IRUs.

Where all of the offices of the customer are located in cities with an EIN PoP site, provisioning simply entails the connection of each customer office to the nearest PoP site and installing equipment on the customer premises.  EBS or the customer will install and maintain an on-site router at each office to route the appropriate data streams to the local loop line which in turn is connected to the EIN.  EBS or the customer will contract with a local telecom carrier for the so-called “local loop” capacity necessary to connect the EIN PoP site to the local office.  It is often the case in the international context that the customer wishes to include in the network an office that is not near an EIN PoP site.  In that event, EBS US or the customer will purchase the international capacity (in the form of wavelengths, satellite capacity, or private line service) necessary to link a local third party PoP site to the EIN.  At the same time, the customer or an EBS affiliate incorporated in the country will provide the on-site equipment and contract for any local capacity necessary to link the customer’s office to the PoP site of a carrier with whom EBS US has contracted for international capacity.  EBS US generally compensates its local affiliate on a cost-plus basis pursuant to a written intercompany agreement.

With IP transit, EBS will contract with a Tier 1 or Tier 2 Internet backbone provider for high speed capacity on an Internet port that accesses the provider’s network.  As with IP transport, EBS will provide local loop and EIN access at the customer’s request.
5.  Storage
As with all of the other bandwidth trading products, EBS will act as principal in purchasing storage from storage service providers for resale to end-users as well as other dealers in storage.  EBS will also bundle storage with EIN bandwidth to sell SANs made to order.
6.  Regulatory Aspects
While the regulatory aspects of bandwidth trading vary significantly from country to country, the general rule is that the activities of facilities-based carriers are regulated more heavily than those of resellers.  In most cases, the conduct of a facilities-based telecommunications activity in a given country requires the acquisition of a license from the government, which license generally must be held by an entity formed under local law.  Many countries also require non-facilities-based dealers to obtain a license for the resale of international capacity terminating in a country, as well as the resale of capacity between points in a country.  Such licenses generally do not require the dealer to establish a local entity.  Given that EBS does not plan to own network facilities outside of the US, it is likely that all three trading desks will acquire multiple licenses where feasible to enable them to trade capacity outside their local jurisdiction.

EBS often faces regulatory issues arising from its strategy of trading around major Pooling Points.  Most customers are not yet connected to any Pooling Point and prefer that EBS arrange the connection for them.  This can be problematic because local loop telecommunications service is generally the most heavily regulated aspect of telecommunications service.  In some instances, EBS may simply buy and resell capacity from a local exchange carrier.  In other cases, however, even such reselling activity requires EBS to form a local entity that must acquire some form of license from the government and may even be required to own in-country telecommunications facilities.  Rather than act as a dealer in local loop capacity in such cases, EBS may act as an agent acquiring local loop bandwidth on behalf of the counterparty.  

The sale/resale of satellite bandwidth is generally regulated only in countries where earth stations using the satellite are located.
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