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INTELSAT:  A  PERSONAL  MEMOIR





Ashok Sinha

On June 10, 2008 morning, I routinely logged on the Internet to check my e-mail. But there not everything was just routine – far from it. For, one of the items brought a great sadness to me.  Sent by the President of the INTELSAT (International Telecommunications Satellite Organization) Retirees Association (IRA), it read:


“I regret to inform you that Santiago Astrain has passed away . . . . . on Wednesday, June 4 (2008) . . . . Family will welcome friends on Friday, June 10 at Shrine of the Most Blessed Sacrament at 10:15 a.m., followed by a funeral mass at 11:00 a.m. . . . . . “


Being on the road for some time, I had not looked at my e-mail for several days. And now this!

I had arrived in the Washington DC area last night. Now it was already 9:30 a.m., June 10. I immediately drove to the Shrine. Finding a parking space and the entrance to the shrine took a while. When I entered the hall, breathlessly opening its ancient wooden door, eulogies were already in progress. I quietly sat on a bench in the back.  At the conclusion of the funeral service, the coffin carrying Mr. Astrain’s body was wheeled past the rows of attendees. I could hardly help the momentous feeling that an era of satellite telecommunications (SATCOM) had ended.  A number of episodes in my personal experience as a staff member of INTELSAT flashed across my mental eye. What a memorable set of experience it was, for me.

Later, reflecting on the events that had just been wheeled off in the carriage of Time, I felt compelled to pen a few of my reminiscences, as an INTELSAT employee, even though admittedly it was going to be more of a personal story and impressions, purely from my own perspective, rather than a general historical account.






**

I was working in the ‘Technical Services’ Division of COMSAT, at its headquarter in Washington D.C., in a building within one-minute walking distance from the INTELSAT building.  With a long-standing interest in working at INTELSAT, I applied for a position there and was called by the Director of INTELSAT Business Planning and Service Development (D-BPSD) Directrate for an interview.


During the interview, I momentarily sort of forgot I was an interviewee for a potential job, being interviewed by an interviewer reputed to be an over-aggressive  personality; and I blurted out, “INTELSAT should diversify and introduce novel, global services the growing satellite communications technology is potentially capable of.  Instead, they keep their services confined the old-fashioned telephony, barely expanding the satellite capacity by 12 or 14 percent annually.  So much more could be possibly done today using the communications satellites . . . . “ I was merely venting out deep sentiments that had subconsciously harbored in a corner of my mind since the time I had learnt of the way INTELSAT was born and was carrying on its operation. I had casually talked like that with my colleagues at COMSAT many times before, albeit with a tacit desire to part of this new International organization, hoping at the same time that it would eventually usher a new world of SATCOM.

Then suddenly I came to my senses and realized such an outburst in front of a senior veteran of SATCOM and a high-level INTELSAT authority was not only uncalled for but, if not taken in a kind vein, even insulting.


“I am sorry,” I was genuinely apologetic, “I didn’t mean to talk to you this way, so negatively, about INTELSAT.  It is quite inappropriate on my part.”


“That’s alright,” said my authotarin interviewer, seemingly amused at the uncommon stupidity of the naïve job-seeker.  “Don’t worry; you are forgiven.  Now would you like to tell me something about what sort of things you have been doing at COMSAT?”


Feeling mightily awed, regretful and embarrassed beyond word at my awkward utterance a minutes ago, I tried to choose my words carefully. 


“Oh, yes, of course.  When I joined COMSAT, I was assigned to work on TDMA (Time Division Multiple Access) burst assignment technique for an efficient utilization of satellite transponder.  I was able to develop an algorithm for this purpose which was employed in the INTELSAT satellite system.”  I handed over a reprint of my paper, saying that the publication summarily described the technique. I saw little point in going through the exercise with any degree of rigor, knowing that I had already lost my golden opportunity in a short-sighted burst of my  unintended audacious speech.  
Yet, upon being prompted by him further, I told him some of my other works at COMSAT: Participation in the intersatellite link (ISL) technology study group; in the advanced INTELSAT satellite system planning and proposal review; in the satellite system design team for several overseas – domestic and regional -- satellite systems including the AUSSAT (Australia Satellite System), SATCOL (Colombian Satellite) and ARABSAT (for Arab countries) systems; in the study group for preparation of a Special AIAA Report to the President of the United States of America on the need of additional Space Shuttle Program; in the NASA study program for advanced satellite systems concepts including the 30/20 GHz program. “I have,” I courageously added, passing a set of additional reprints of some of my published papers, “also organizied and Chaired a Special Sessions of IEEE International Conference on Advanced Satellite Communications Systems and Networks Concepts…..Recently I have worked for a short while as the Manager of a Department in the COMSAT Maritime SATCOM Division.“ Bla…Bla…Bla…
My insipid monologue was interrupted. “ Well, I know all this,” said my patient inquisitor. ”I have been through your resume you sent me with your application. What I really want to hear from you is, how you get along with people, or how you resolve any interpersonal problems if there are any. Did you….”

“Not that I remember,” now it was my turn to interrupt, impulsively. “I did not have any serious problem working with anybody, I mean worth-speaking. I get along with all kinds of people fine.”

“INTELSAT,” the D-BPSD made a profound revelation, “is not COMSAT, you know.”

I knew that alright. There was a time COMSAT was INTELSAT; and now INTELSAT was an independent international entity. That was my whole point of applying there. But I wisely remained silent, and not without the apprehension that at any moment he could declare I was wasting his time, and ask me to leave, as I had heard he did with some of the respected members of the INTELSAT staff.    






***
I had little hope of hearing again from the tough-minded Director.  So, I was really intrigued to hear from him after a few days, offering me a position in his Directorate, to work on Service Development. Needless to say I jumped with joy at this unexpected turn of events, and gladly accepted the offer. Resigning from COMSAT, I joined INTELSAT on April 16, 1982.


The enigmatic predisposition of my hirer, not to mention my veiled wonder about my uncanny luck, was reveiled during my initial orientation.  The D-BPSD candidly said to me, “We in the Directorate of Business Planning and Service Development do want to introduce new types of services in the INTELSAT system, but face lots of resistance from some quarters of the organization.  They – let’s say some people and departments -- tend to adhere to the traditional role – keeping confined to the telephony service, as you know.  So I want you to work in the New Service Development Department –- and, for now, you would be the only person in this Department -- with an eye to the technical aspects involved, but analyzing the issues from various points of view.”

I was all ears.

“ Your first project,” he continued to explain what I was to do, “would be to work on developing a satellite-based telecommunications service for the Pacific Island countries.  That region of the world has a great need of such a service.  Each country in this region typically consists of hundres of small islands. As you can see, satellite-based network is the only way for them. But many details remain to be worked out. You would interface and coordinate with the Engineering and External Relations Division in your work…… We have so much work, it is not even funny.”





***
Working as one-man Department of Service Development, my first task was to write a paper for the Asia Pacific Telecommunications (APT) International Satellite Conference that my D-BPSC was to attend and address.  Only a few days were remaining before this conference was to commence, in Bankok, Thailand.  I quickly wrote up the paper, titled ‘Technology Trends of Satellite Telecommunications.’  I had to have it reviewed by the D-IBPSD, of course, but he happened to be away on another business for the day.  There was no time to spare, to wait or to waste; so I simply took the draft of the paper directly to Mr. Astrain, the Director General (DG) of INTELSAT, for his review.  I was not too inclined to, or acquainted with, strict protocol and formal officialdom that usually pervades in an organization like INTELSAT. In any case, I could not afford to worry about bypassing the hierarchy, or any other formality for that matter, knowing that just one day remained when to have the paper processed

Mr. Astrain was quite receptive and equally informal.  He quickly reviewed the paper and returned it to me in a matter of a few hours, with a change of only one word.  I waited for my D-BPSD to return and showed him the draft upon his arrival to his office the next day.

“No,” he said with much remorse, “there is no way we can make the conference.  This paper has to go through formal Coordination (that is, sent to various Directrates for comments and incorporating the same in the paper) and then submitted to the DG for final approval; and there is just no time for all that.”

I calmly informed the D-BPSD that since he was not here and that time was short, I had taken the liberty of giving the draft of the paper directly to the DG and he had approved it without any reservation. So the paper was essentially ready and could be printed immediately and copies made for distribution at the Bankok conference.

I could sense that the D-BPSD was flabbergasted at my daring step. He was known to all to be an exacting executive, with military-like strict discipline in the ranks. Even other Directors thought thrice before engaging in a dialog with him, let alone doing anything that might potentially offend him. He rarely hesitated to jump all over anyone with the slightest inclination, expressed or otherwise, to slight him. There was just one person in the entire organization before whom he wouldn’t dream of disputing issues but felt obliged to lay down his arms --– his own boss, the DG of INTELSAT. And here I was, a mere novice of just a few days old as an INTELSAT rookie who sort of bypassed the whole army of Divisons including his own, braved a direct encounter with the Big Boss, and came out unscathed!

At the same time, it appeared to me, he secretly admired my uncommon courage and essentially reveled in my huge success, the positive outcome of my interoffice expedition of an unheard of sort. Then, of course, the prospect of not missing the conference was no less alluring.  Now that the highest authority had approved the stuff, there was little need for a formal Coordination with all the Divisions of the organization.  But he switched one element in his plan for attendance in the conference.  

“I have some other urgent business to attend, so you go to Bankok in place of me,” he ordered me in a matter-of-factly manner, betrying absolutely no emotion other than an authoritative announcement.

This was completely unexpected. I try to accept things beyond my control with a mindset of as much equanimity as I can muster under the circumstances – ‘Do your best, but be ready for the worst.’ 

“In that case,” I said innocently, “on my return trip from Thailand, with your permission, I would like to stop-over in India to visit home for a few days.” This was an instinctive and spontaneous ‘wild card,’ without any prior thought for such a counter-proposal. Hoping against hope, I thought it would not be a bad idea after all to use a few of my vacation days in India, since I had not visited my home-country for quite a few years because of being briskly busy in one project after another at my work. But would I be granted a vacation in advance, so soon after being a new INTELSAT staff member?

“Well,” my new boss was accommodative, “well…Okay! That’s fine…..And when you are in India, could you try and look for a book I have wanted to get for a long time but haven’t been able to get it anywhere around here, in USA or Canada….not even in UK. Actually, this book was written long ago by an English author during the British Raj in India and now may be out of print. It’s about a special Indian character. The title is, if I recallcorrectly, ‘Hobson Johnson.’ Now let me see if I can remember the author’s name……” He gave me the names as he shrunk  his eyebrows in an effort to recollect. 





*

The next, I was off to Bankok, my first official overseas expedition to convey the new spirit of INTELSAT.  My luggage mostly consisted of a mighty load of copies of my maiden penmanship of thirty-some pages, containing a lot of data and recent advances in the field of SATCOM. There was no time to prepare slides, so I planned to read the paper in the conference instead of the usual practice of presenting visuals.

 In the conference, I felt somewhat strange, not fully knowing what my exact role should be therein, apart from presenting my INTELSAT paper. So I quietly watched the show. 
In the conference, representatives of the participating countries talked about plans of orbiting their own countries’ geostationary satellites for domestic telecommunications.  Notable among them were Indonesia and India.

In the afternoon on the first day  of the conference, during the coffee-break, a representative from Japan, whom I had known from my COMSAT Labs days, took me aside and privately advised me to protest the idea of a proliferation of geostationary satellites lest they should interfere with one another, considerably degrading the signal quality of every satellite system.  He said that I should voice a grave reservation on behalf of INTELSAT against such a trend. “Japan would support such a stand,” he reassured me.
Inspite of sensing a degree of self-interest on part of Japan in view of the emerging international competition, and even anticipating delicate political motivation that might be in play behind the curtain, I could see the appeal of his argument. But there was a little problem.

 “I respect your thoughts. And clearly no one would disagree with your point. We worry about this type of potential problem all along,  too,” I confessed. “But how can I speak on behalf of INTELSAT as a whole?  I’m just an uninitiated individual, and a very new INTELSAT employee at that. I have joined INTELSAT barely two weeks ago.”


“But you are here as the sole INTELSAT representative, aren’t you?” replied my Japanese friend, posing an acute question as he offered an answer to mine. How could I explain to him that I was there as a a last-minute stand-in, a very junior hand for a very senior Director, without any specific instructions about how to deal with ad-hoc problem or issue such as this.
I contemplated a bit on, under the circumstances, what the right thing for me to do was. Finally, I thought that the technical issue of mutual interference was reason enough for me raise concern, whatever reaction from my unpredictable       D-BPSD I might face on my return to Washington DC. 

During the next few days of the conference, I constantly voiced opposition to the idea of individual countries putting their own satellites in the geostationary orbit, citing the likely consequence of unacceptable levels of mutual interference, not only with one another but also with INTELSAT satellites. “It would be best to let INTELSAT provide the necessary capacity to all the countries who need services, domestically as well as internationally,” I argued my point, time and again, to the delight of my Japanese friend, no doubt. 
At that point in time, INTELSAT satellites were the only occupants of the full circle -– all around 360 degrees -– of the geostationary orbit.  Little did one anticipate that there would come a time, even before the decade passed, when the geostationary orbit would be populated with a large number of domestic and regional satellites, their number swelling into, literally, hundreds, before long. Like many other examples of human ingenuity, the problem of mutual interference was properly solved by shaped beam antenna coverages and ITU regulatory measures. 
One of the evenings, after the conference was over for the day, I ventured a stroll at the river-bank within a walking distance from the hotel I was staying in.   There, the whole team of the Indian delegate was enjoying a destressing evening stroll like me.

“You stuck to the INTELSAT gun to the end, didn’t you?” the head of the delegate cordially commented to me – just a casual passing remark by way of a friendly hello. 
“Well,” I replied humbly, with a smily pink of apology, not quite knowing how to respond to a compatriot whose report that morning on a plan of orbiting the first Indian National Satellite (INSAT - I) I had vehemently expressed concern against, in favor of the idea that INTELSAT should be the only world entity providing all types of SATCOM services -- international as well as domestic –- for all countries in the world, “I was just doing my duty.”  

At the end of the conference , the Chairman of the week-long event paid his tribute to the “courageous way” various participants had carried on their missions.  I returned to Washington D.C. with an ambivalent feeling about whether I had carried on my mission appropriately. But I did receive a warm congratulation from my Director on ‘doing a greatd job.’ “The organizers of the conference,” he made a point to convey to me, ”had called and told me you were just marvelous.”
I gave him the rare find I had fished during a few days of my Indian summer – the book he had mentioned he longed for for long. I had gone arould checking with dozen of publishers and bookstores in New Delhi to unearth the out-of-print book. He took out his wallet to repay me its price. I politely delined to accept, however, telling him it was a small personal gift from a native Indian to a Western book-lover interested in exotic character-study, and not from a subordinate to his official superior. I had a much harder time getting him to accommodate this exotic idea than getting him to grant my first, prematurely requested, vacation in the midst of hectic office business.




***

The very first regular project I was to work on was to develop a proposal to be submitted to the Technical Committee of the Board of Governors (BG/T) of INTELSAT on how just a minimallevel of services could be provided to the Pacific Island countries (PICs) -- a score of very small-size (in terms of geographical area, population, economy) countries, each consisting of a large number of islands spread in the South-Eastern Pacific Ocean region. As a preliminary step, I was asked to write a short paper on the urgent need of such a service. Apparently, this papers -- describing the background and then laying down certain basic concepts about how INTELSAT could SOS the PICs. 

“I asked many of my staff before you to write such a paper,” the BPSD Director informed me. “They immediately proceed to tell me how we could use this technology or that: thin-route TDMA or some such thing.  I kept saying to them: We first want to state the problem, but you guys jump into describing the solution without even mentioning the problem.”

Subsequently, as part of suggesting a simplest feasible and economic solution, I drew a distributed mesh-star-type network on the back of an envelope, literally (Well, while discussing this issue with him, I needed to clarify what I had in mind. Not having a piece of paper handy at the moment out there, I just took out a letter from my pocket and sketched on the back of the envelop the concept of a mesh-like interconnections among various capitals (that is, every capital connected to every other capital) of the PICs for a few dedicated voice-channels, each capital, in turn, being connected to its multiple island regions in a star-like fashion, on a demand-assigned basis, all via the Pacific Ocean Region (POR) INTELSAT satellite. “You better re-do this figure properly,” he instructed me, “and write up a few paragraphs to go with it.” 
With preparation of a formal paper, this issue was raised in the INTELSAT BG/T. Other papers followed, to be submitted to the successive sessions of the BG/T and then subsequently to the BG.  With their approval, finally, the “Low Density Telephony Service (LDTS)” of INTELSAT was born, later to be named the VISTA service.  The LDTS/VISTA service was envisioned not only to benefit the PICs, but also in any region of the world where only a small amount of  traffic was envisaged, such as rural regions and isolated users, such as offshore oil riggs.  Several other organizations including NASA and the NTC (National Telecommunications Committee, USA) took an active interest in this service, joining us in the INTELSAT building for several meetings.

One significant hurdle arose, however, toward the implementation of the VISTA service. INTELSAT, right from its inception, operated on the basis of three types of earth stations, labeled Standard A, Standard B and Standard C, respectively, characterized by specific operating frequency-bands, antenna sizes, capacities and, last but not the least, costs.  For instance, the Standard A antenna was specified to employ typically about 16 meter diameter parabolic antenna, generally costing many millions of dollars.  The cost decreases with decrease in the antenna size, but this also reduces the performance in terms of channel capacity and signal quality. On the one hand, even the smallest existing INTELSAT Standard earth station cost was deemed to be economically quite burdensome, or even beyond the budget, for a typical LDTS user; and it was eminently apparent that new earth station Standard with reduced cost needed to be introduced for a practical implemention of  the VISTA service. On the other hand, there was serious concern that such a reduction in the antenna size would lower the performance level below the acceptable values.
More specifically, the antenna gain reduces with reducing antenna diameter, but a smaller antenna means smaller channel capacity. Another crucial antenna parameter -- cross-polarization isolation (XPI) -- signifies the degree of interference between orthogonally polarized signals (electromagnetic waves) normally used to double the capacity with the use of the frequency reuse technique. In the INTELSAT system, the minimum required XPI was specified to be 27 decibles (dB). The XPI depends on another antenna parameter, axial ratio. The antenna cost, in turn, is a sensitive function of its axial ratio.    

Obviously, a detailed quantitative examination of the interdependence of the antenna size, gain, axial ratio, XPI and cost was in order. I devoted one afternoon looking onto this problem, solving the relevant equations numerically and making graphical plots. I found that, fortunately for us, with an appropriate increase in the axial ratio, an acceptable level of  XPI was still attainable while substantially decreasing the cost for a reasonably small size antennas. This simple observation served as the crucial point and led to the technical definition (specification) of the Fourth INTELSAT earth station Standard (Standard D). Consideration of a digital implementation of the VISTA service, as well as of other pertinent services such as the INTELSAT Business Services (IBS), eventually led to introduction of a full set of new types of earth stations (Standard D1, D2, E1, E2, E3, F1, F2, F3) for a flexible implementation of a variety of services.  
These types of developments continued. It would be less than honest to say there were no troubles in the way. Actually there were many, most of them arising from internal friction among the different parts of the organization. “Resistance to change,” my supervisor offered his sympathetic comment, as if explaining a mysterious phenomenon, “is but natural for most people; when the weather changes, there may be thunder and lightning sometimes.” The message was: not to get perturbed. I hardly needed it. But he went one step further when he said, in a most serious and convincing voice, “You are changing INTELSAT.” Amen. 
***

With proliferation of new SATCOM services, including various ranges of telephony, business communications entailing high bit-rate computer data transfer and teleconferencing, and various types of television transmissions, it was crucial that the the member and user countries be informed in a timely manner about these developments in the INTELSAT system and its global network. It was imperative that these countries, numbering close to 200, recognized early enough that INTELSAT was no longer a dinosaur, but was dynamically evolving to meet their growing needs in a flexible, efficient and economic manner, making use of the latest SATCOM technology. Obviously, such a change in perception worldwide was critical for the business of INTELSAT.  

The D-BPSD availed every opportunity to disseminate information about the new capabilities and service offerings – planning to go to various international seminars, conferences and the like. But almost every time, he changed his mind just prior to the planned event, asking me to attend it on his behalf, just as he did in the case of the Bankok Conferenec. Apparently, he thought I was fit enough to accomplish the task. Thus, a series of overseas (and domestic) business travels followed for me in a rather rapid succession: presenting papers in seminars and conferences; representing INTELSAT in various international forums; acting as a keynote speaker or a tutorial workshop instructer now and then. 
Thus, under my D-BPSD’s directive, I traveled extensively within a year of my appointment. Various overseas destinations that this mission took me to, in addition to Bankok, included Shanghai (China), Bamaiko (Mali, Africa), Budapest (Hungary), Bogota (Colombia, South America), Welington (New Zealand) and, of course, multiple trips to the ITU Headquarter in Geneva (Switzerland.) I had the privilege of being a part of several interesting events: to coordinate part of the UNO (New York) Satcom plan the Middle East for its peace-keeping mission; to be a keynote speaker in the Pacific Telecommunications Committee (PTC) International Conference (Hawaii); to attend the seminar for search and rescue (S&R) systems (Las Vegas); to follow the initial evaluation of the digital television technology (Toronto, Canada); to represent INTELSAT in several  ITU proceedings in Geneva; to participate in a study group for the Integrated Digital Services Network (ISDN) in Paris; to conduct tutorial seminars on TDMA in Bamaiko and Bogota; to chair  a session of the International Conference on Digital Communications (ICDC) in Copenhagen,  for instance. 
Needless to say I remember each of these events and many episodes thereof with a pint of nostalgia. Of course, in every case I needed to make a lot of  preparation – writing papers and having visuals made with sufficient technical and other details, arranging distribution of materials, and so on -- often with scant time interval from one trip to the next. I had to be away from home time and again, some time for more than a week. Still I thoroughly enjoyed these programs, realizing that I was being of some small  service to the organization and to the satellite community, and having the opportunity to make some contribution therein, however small. 

As regards speaking per-se, I must admit people regarded me as a shy guy, with a weak nerve when put in a situation of public attention. I used to shun every opportunity for participating in debates in school. Public speaking simply wasn’t my bag. My stagefright, however, did not come in way of making technical presentations. Obviously I could never make a politician, but I faired OK speaking as a physicist (my real profession) or an “engineer” (my assumed role) in any seminar or conference, big or small.     




***

This was the overall situation till things started turning a little difficult for me. The difficulty arose mainly due to health reasons. Actually, even though I had a great taste for traveling, I practically became sick of traveling –literally -- toward the end, primarily from the huge jet-lags resulting from my recurring long flights as I kept trotting over six continents within the span of less than a year. Continued disruption of sleep and diet patterns played havoc with my health, more than I realized at the moment.  Frequent inter-personal and inter-departmental tensions  and reorganizations, not uncommon in an organization such as INTELSAT, with emploees from more than seventy countries, did not help much, either. But I better not dwell on this here. I survived, in one piece. Almost. With a good deal of help from TED, among others, to whom I owe much gratitude. All is well that ends well. Right?





**** 
I am tempted to mention an episode or two in this whirlwind of my business trips, just to illustrate the typical (and atypical) pattern of a large number of events.





  *

  I was in Shanghai to present a paper on the New Services of INTELSAT, in an international conference on domestic SATCOM. The session chairman allotted 15 minutes for each paper.  Mine, not surprisingly, was the first. I got to the speaker’s platform, half-dazed under my perpetual jet-lag. I started presentation, speaking, as if, under a spell as I flicked a series of slides. The audience listened, almost spell bound, too. Apparently I lost track of time in my rapture. Apparently everyone else did, too. Suddenly, glancing at my wrist-watch, I realized, to my great horror, that I had been speaking for almost to 45 minutes, and yet the audience sat listening in rapt attention, without a stir. No one, not even the session chairman, had made any sound, let alone ring the bell to hint my time was up, and I was in fact way out of line. Utterly embarrassed, I awkwardly said a few words of apology and quickly closed my talk. 
Later that evening, a bus was to take all the participants to a ship anchored in the Shanghai Harbor, as an evening excursion in a relaxing atmosphere, after a hard day. Sleepless (in Shanghai, if not in Seatle), tired and haunted by my stupendous error in the morning, I involuntarily dozed off in my hotel room, perhaps a little much too long; and was slightly late in boarding the bus. Except for one seat in the front row, it was full. I quietly took the seat, hoping no one noticed me. But I was warmly greeted by the occupant of the seat next to mine. Then I recognized him: it was none other than the Director of ITU. I felt obliged to offer my apology to him, on a more personal basis, for what happened in the morning.  

“Sorry,” I started, “I mistakenly took so much time in the morning for my p….” But he interrupted me, cordially exclaiming, “No, no; you do not need to apologize. You presented so much useful information in your talk. It was actually very beneficial to all.”  These words, coming from the top world-leader of telecommunications, were quite reassuring and made it a little easier for me to live with my blunderous error.

Talking of error, I remember, also, what a Chinese young man, perhaps an Engineer in the Chinese  satellite telecommunications Division, said to me when I tried to strike a conversation with him in passing during our evening excursion on the ship.
“He took us twenty yeas behind,” he said, referring to the Great Mao – Mao Tse Tung, I mean, the Chinese Dictator who rule China for several decades, and who was now no more. But in his hysterical – or dictatorial vengeful frenzy -- campaign to equalize all his country’s citizens, including the intelligentsia and academicians, he had ordered that everyone, without exception, must work for a certain number of years as a peasant in the rural part of the land. Obviously, this scheme was designed by him to perpetuate the classical tradition of a commune – his own original status before gaining the reigns of the communist nation. It would have been simply unimaginable that anyone uttered a word in criticism about him or his shemes while he was alive, without risking his or her neck or head. Now, in the post-Mao China, with China rapidly transforming, rushing to catch up with the rest of the world, trying to build new bridges with novel measures such as organizing this conference, this puny young engineer ventures a most critical opinion openly, without fear or concern, with complete impunity, to a strange foreigner, within minutes of a casual acquaintance aboard a pleasure cruise. I could not help the thought, not without some amusement, that China, like INTELSAT, had come a long way, aptly catching up with Time, notwithstanding the historical human errors that had cropped up before.        

The next day, on a similar break between Conference proceedings, we were taken by train to enjoy a stroll in a beautiful garden some distance from Shanghai.  There I bumped into a German researcher who greeted me as the winner of the Piero-Fanti International Award. I had just received this prestigious award for writing a paper on new types of plausible, more efficient, configurations and applications of SATCOM networks and systems, with especial reference to INTELSAT, of course. In fact, the award was shared by my German friend and myself.  He briefly sketched his idea of new types of satellite orbits and asked me about mine as presented in my Piero-Fanti paper.  I briefed him about some of the concepts contained in my paper: orbiting satellites over continental land-masses besides over the three ocean regions (the classic configuration of the AOR, IOR and POR satellites corresponding to the  Atlantic, Indian ans Pacific Oceans) regions. With the proposed new configuration, domestic services could be provided directly by these “Continental” satellites, while high-volume inter-continental traffic could be served with the help of inter-satellite links (ISLs).  This way, INTELSAT could meet the domestic requirement of most of the countries of the world without the need for them to launch their own (domestic, regional) satellites. This approach could also help INTELSAT in its competition with fiber-optic technology, just about being preliminarily envisioned at that point in time. This new technology could lead to direct interconnections among continents with the help of optical fiber cables on the ocean-floor. As an alternative option, ISLs could simply act as “cables in the sky”, so to say, apart from offering a number of other significant advantages. 
Many years later, INTELSAT did adopt a policy of launching additional satellites in orbital locations more or less over the contiental land masses. Of course, this is not to imply that my paper deserved any especial credit in this connection. Ironically, however, to my surprise, I was specifically prohibited by the Senior Director of INTELSAT from publishing my Piero-Fanti paper in a professional journal, even after the above type of satellite network enhancement had been  operationally instituted therein.

The concept of ISL did not fly operationally, however. I recall with amusement what a Senior Director at the Communications Satellite Corporation Laboratories (COMSAT Labs), where I worked earlier, exclaimed when I submitted to him my initial paper on an enhanced satellite configuration plausible for INTELSAT containing digital ISLs. The paper discussed in fair details the concept, expected technical performance, and advantages of this type of network.

 “Oh! But,” he responded, “we have never used (INTELSAT) satellites in this way.” The comment essentially foreclosed the consideration of ISL, at least in his mind. Even after prolong study of ISL–option by a duly constituted INTELSAT ISL Study Group, this option was dropped for good. The competition was eventually won by optical cable technology. Now, most of the inter-continental and many international communications links are provided through fiber-optic cables spanning the ocean floors. Perhaps this technological transition, leading to much loss in the volume of business on part of INTELSAT, hastened a transition of the INTELSAT organization itself from a supreme international cooperative entity to a fragmented profit-oriented business entity, and, sadly, to its decline in more ways than one.  






*****
INTELSAT reserved several transponders (onboard microwave amplifiers operating over specific units of bandwidth) dedicated for television (TV) signals. The TV signal was typically used in an analogue format, technically referred to as frequency- modulated, frequency-division-multiplexed, frequency-division-multiple-access (FM/FDM/FDMA). An exhaustive mathematical theory of FM/FDM/FDMA transmission via satellite was developed and computer-implementated by a group of veteran engineers.  A routine application of this computer program continued from the early days of INTELSAT.

With advances in digital signal processing techniques during early 1990s on one hand, and considerable growth in INTELSAT TV services on the other, it appeared obvious that introduction of a digital TV (DTV) in the INTELSAT system would be advantageous.  Especial advantages of DTV included smaller bandwidth requirement affording more TV channels in the transponder (and hence higher efficiency of utilization of the electromagnetic spectrum, a limited natural resource), together with far greater – almost 100 percent -- signal fidelity due to the possibility of near-exact regeneration of the signal bits. Digital techniques also corresponded to lower cost by virtue of mass-production possible for digital equipment and devices. Analogue signals practically always suffered from distortion due to the ‘nonlinearity’ of the transponders. Thus, DTV for INTELSAT seemed to me obviously to offer a win-win choice. 
Surprisingly, my initial attempts to work in the field of DTV met with considerable indifference, even resistance. The veteran engineer who had invented the marvelous mathematical theory of the FM/FDM/FDMA techniques for satellite telephony and TV transmission – he was greatly respected for his work by us all and was now my new immediate supervisor – confidently confided to me that digital TV was never going to find any place and would never be realized in practice.  
“You are wasting your time,” he said unceremoniously, trying to convince me as I, in turn, tried to convince him to let me work in the area of DTV. In fact, he specifically asked me to stop spending any time on DTV work. Due to his inherent affinity to the analogue (FM/TV) system, his predisposition in this regard was understandable.  What was more perplexing to me was what appeared to me as a  neglect, on part of most of INTELSAT, of the rapidly emerging technology of Digital TV. No ifs, ands and buts. Period. 

The promise of DTV and its relative advantages were simply too great to be neglected, in my view, though. Even bearing some amount of satiric comments from some of my colleagues – and plenty of scorn from my new boss – I continued, among other responsibilities and tasks, working actively on DTV – following its new developments, quantitative study of  expected capacities for transponders of several generations of  INTELSAT satellites and related benefits, color theory, digital picture processing, bit compression techniques, writing internal memoranda on its various pertinent aspects. My especial interest in this area, and my related contributions to the BG/T -- I was quite amused to find -- earned me the nick name of  “Mr. Digital TV.” More than once, and by more than one among the highly regarded engineers of the organization, I was called by this name, the dubious honor conferred for derision rather than appreciation, of course.


By virtue of its inherent merits, however,  DTV continually gained recognition and ground worldwide. The ITU Headquartered in Geneva started organizing meetings on the subject periodically.  Perhaps as a consolation prize, I was sent to these and many other meetings as the INTELSAT representative. An internal DTV Study Group was formed and I led its activities.  A number of vendors were invited to exhibit the performance of many versions of  DTV implementation. Efforts were made to theoretically and experimentally explore the effects of various parameters involved on picture quality. I was even encouraged to develop     specifications for DTV transmission in the INTELSAT system. By then, of course, many of the INTELSAT staff members had become interested and were actively contributing. A new era of Digital TV was just around the corner. It was the middle of 1994. But at this point I need to digress, in order to regress, just a bit. 





*****
 

Back in 1984, when asked to go to Shanghai, I thought of making a stop-over in India on my return trip. I had made a request to this effect to my D-BPSD. But this time I was not as lucky as in the case of the Bankok Conference about a year ago, as mentioned above.  

“No,” he informed me, “you can’t take a break to visit India this time. As soon as the Shanghai Conference is over – actually one day before – you are to take a flight straight to Budapest. There you are going to attend another international conference starting the same day, and present a paper on IBS (Intelsat Business Services.) Make sure you have all the necessary data and slides etc. for this second meeting as well before leaving for Shanghai.”


So that was that. No break. No vacation. Washington DC to Shanghai to Budapest back to Washington DC. No India this time. No kidding.


Arriving at Budapest after a hectic meeting in Shanghai, I was not only half-sick with jet-lag, but also a bit homesick, kind of. As I sat in the hotel lounge after making sure I had all the slides on IBS in order, I heard a beaming voice coming from the gentleman sitting on a nearby sofa, conversing with another attendee. 

I recognized him to be Dr. W. L. Pritchard, the first Director of the COMSAT Laboratories. I must have seen his portarait in the Labs; I had joined the Labs just after he had. I thought I should meet him, introduce myself, as we both happened to be in Budapest, half-way around the globe from our home base. But before I could act upon my thought, he left the launge. Somehow I did not see him again during the course of the conference, and regretted to have missed the chance to make aquaintance with a towering figure in the world in this field and to pay him my respect. Little did I know that I would be seeing him again at a future date in a very special way.







**


For circumstantial reasons (deferring delving into details thereof for now), I left INTELSAT in mid–1994. After some interval I joined a consulting firm providing  services in the field of SATCOM. Its President was a world-renowned figure; and the Vice President, a retiree from INTELSAT where he was a highly regarded Director of the Transmission Engineering Division (D-TED) in which I worked while at INTELSAT. The name of this company was – well, you guessed it – WLP&CO, in Bethesda, Maryland. Naturally, I am most thankful to both for the opportunity; and, in fact, most grateful to the latter for his support at many occasions even before.      
By a fortuitous coincidence, WLP&CO had received a contract from the Echostar company planning to launch a first-ever geostationary satellite solely dedicated to provide digital TV services. It was a dream come true, therefore, when I was assigned to work on the technical design and performance analysis including systems optimization, etc., of the ECHOSTAR satellite and earth station network.  
The Echostar project kept me quite busy for a year or so. I recall a particular episode in this connection. A large software system developed for interference analysis for such a satellite system was marred by certain flaws rendering it practically unuseable. I spent days analysing and tesing it. Finally, one day, working continually in my office for almost twenty three hours (taking a short nap on the chair at the wee hours of  the night), just before the following morning, I was able to find out and correct the error in the program, making it useable again. Thus the computation of intersatellite interference in a population of geostationary satellites, a mandatory step under the ITU regulations in the process of planning and design of such a satellite system, was successfully accomplished, ensuring that the ECHOSTAR satellites as designed could operate without suffering, or causing, unacceptable interference. With a sigh of relief, I drove home, to be back in the office after a couple of hours for the next day’s work. 

In collaboration with the satellite construction team in another state and the legal personnel in Washington DC interfacing with the Federal Communications Commission (FCC), a technical specification for the first set of the EHOSTAR satellites and the corresponding earth station Standards were developed.  Eventually, the ECHOSTAR satellite, constructed and orbited as scheduled, started operation and successfully offered its services with expected performance. I was gratified to be credited by my VP as the one and only WLP&CO staff-member who had successfully prepared the technical specifications of an operational satellite.  
A set of ECHOSTAR satellites now routinely provide digital TV services throughout the world under the commercial name of the DISH Network. Naturally, I am an avid subscriber of the Dish Network services, enjoying many of its hundreds of channels on air 24/7, including more than a dozen Hindi language channels carrying news, movies, entertainment, music, social and educational programs from India. For instance, one of the Hindi channel offers broadcast services to non-resident Indians (NRIs) in as many as sixty-six countries.

It naturally comes to mind that international broadcast of TV programs could play a very unique and positive role in mutual understanding. Suppose every country has one or more channels which is used, in a time-shared manner if necessary, for broadcasting suitably created or selected programs designed to familiarize its people with the cultural and social elements of many other countries (with proper measures to eliminate political propaganda or economic exploitation); then it can be hoped that many of the negative stereotyping and baseless hostilities existing in the world today due to lack of real understanding of one another might be mitigated or dissipated. Perhaps the UNO/UNESCO could initiate and supervise such a program for countries by mutual bilateral or multilateral agreements. A DISH network type of system could easily accomplish such a ‘globalization’ of DTV program distribution and broadcast.  

Digital TV has now come to be accepted universally, culminating in a Resolution passed by the FCC according to which, after February 17, 2009, only digital TV would be available from broadcasters in USA, and all analogue TV transmissions would have to be mandatorily replaced by digital TV.  The advantages of reduced spectral (bandwidth) requirements and high fidelity are the obvious reasons behind this Resolution.  This imminent change-over clearly would not be without far-reaching consequences.  Interconversion of digital-to-analogue, and vice-versa, may be applied by many many end-users and consumers (For more information on such conversions, visit www.pbs.org/dtv or www.dtvpal.com, for example.)

In fact, the FCC auctioned bandwidth saved from implemntation of DTV, fetching  billions of dollars. A variety of issues will invariably ensue with such a transition. One immediate issue is that the bandwidth freed by virtue of adoption of digital TV could now be used for many other digital services, including cellular (digital) telephony, satellite radio, etc..  A race among the cellular telephony services is already on way for acquiring and utilizing this additional bandwidths. The question of possible encroachment of, and interference with, the adjacent bandwidth and related services must be carefully analyzed. New digital equipment would surely come into play, benefiting the market and industry.  The high fidelity and superior picture quality inherent in a high definition digital television (HDTV) is already familiar to all. And then, after all, who can surely predict if tomorrow we would not have something far beyond anyone’s expectation and imagination today!





*****


   


Coming back to INTELSAT and Mr. Satiago Astrain, it was just a few months before his passing away that I had sent to him an e-mail – something I had in mind to do for a long time. The purpose of the e-mail was to request him to share his views and experience during his tenure as the Director General of INTELSAT. My primary motivation in communicating with him directly was to to preserve and highlight some of the special facets of the early era of satellite communications, now  undergoing a rapid transformation in many ways. “So,” I simplly wrote to him, “could you kindly grant me a brief interview with you at your convenience?” In his reply e-mail, he graciously consented, but suggested that, for health reasons, the interview be best conducted via e-mails rather than through a personal meeting. 
Shortly thereafter, I submitted to him, through my follow-up e-mail, a set of about 20 questions. He responded promptly. Below is a gist of a few selected Q&A in this unusual e-mail exchange:
Q1: On hindsight, in your view, should INTELSAT have adopted the route of instituting ISL to gain ground in competition with the optical fiber technology that later became predominant, causing considerable decline in INTELSAT’s transoceanic traffic?

A1: At that point in time (when ISL was being considered by INTELSAT internally), incorporation of ISL didn’t seem an attractive option from the poing of view of regulatory factors and cost-effectiveness.

Q2: What are your thoughts about Digital TV?

A2: The Digital TV technology arrived much later after my retirement from INTELSAT. But its future certainly seems bright.

Q3:  Is the pension plan for the INTELSAT retirees in under any risk under possible future financial crisis?

A3: No, the pension plan has adequate funds and no danger to its survival is forseen.

Q4:  Do you send New Year Greeting cards to all employees of INTELSAT who were part of theorganization during your tenure (as the DG), as you have done to me all these years since I joined INTELSAT in 1982?
A4: Yes, I started by sending New Year Greeting cards to all the INTELSAT staff and continued doing so even after I retired.  Now I send cards to all those who respond to my greeting cards.






*

This year (2008), for the first time since 1982 when I joined INTELSAT, I would greatly miss one New Year greeting card, usually the very first one to arrive each year – from Santiago Astrain. But I send to him – to his departed soul, actually – my humple prayers: May He Rest in Peace.     

Ashok Sinha







November, 2008.

Michigan (USA)
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