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I Communications 
Systems 
Division 

21025 Trianada Highway 
Ste-Anne-de-Bellevue, Quebec H9X 3R2 

Telephone: (514) 457-2150 
Night: (514) 457-9856 

Telex: 05-822792 

SPA  

VIA COURIER 	SPAR FILE: 1502-H GEN.1  

14 May 1984 

Suppty and Setvice4 Canada 
Science and Pno6e44ione Senvices 
Dinectonate, 11C1 Pace. du Pontage 
Phaise III, 11 Launien Stteet 
Hutt, Quebec 
KlA 0S5 

Attention: 

Re6enence: 

Subject: 

Mt. Gnant W. Readet 
Science Pnocutement 066icet 

DSS  File.  06ST.36001-3-1130 • 
Conttact Setiat No. OST83-00291 
Spot Ptoject No. 1502-H 

Manket Sunvey o6 MuttipZe 2.4 Kb4 Voice Digitization 
Syeem Sot Pno4pective Appeication to  Singe  Channel...  
pen Cattiet Voice Channet UnLt2 o6 Satettite Eatth 
Station4 

Dealt  Mit.  Readet, 

Monthty Lette/i. Repott No. 3 (dated May 7, 1984 and nevirsed May 14, 1984), 
coveting 3ummany o6 Contnact aetillitie'S 60k the month o6 Apnie, teponted 
that no euentiat manket exi4t4 6ot the type o6 digitat multiptexen 
te6exenced in the Conttact. Funthenmone, the tepott conctuded that no — 
6ub3tantiat manket unrs dotmeen dot any Muttipte Vocoden. Syeem empeoying 
2.4 Kb3 voice digitization dot apeication to any tetecommunication4 
system; Sateetite, Micnowave, Cabte Ok Landtine. 

The May 7th dna6t irmue o6 Monthty Lettet Repott No. 3 wa4 teviewed at 
the nequest o6 Span, with Mn..  Styden o6 Sc2ienti6ic Authonity at 
Communication3 Re4eanch Centen on Ftiday, May 11th. Mn..  J.A. Cott-bu 
nephuented SpaA at th,i)s meeting. Mn. Snyden 4tated at the meeting that 
the matket 4unvey wank utu compteted to the c.L.0 4ati46action o6 the 

'Scienti6ic Authonity, notwitheanding that the ne4wet4 wene not quite 
what RU4 oniginatty expected, and that thene u.nrs no necursity Sot Spat to 
undettake Sutthet 4unvey o6 the ma-'the--t  peace  non-  to give 6utthet 
.subeantiation to the conataion4 atteady nepotted by Span. Spat agteed 
to undentake no 6un.thet wonk othet than to incotpotate nequeeed teviJsion4 
in a 6inat iuue o6 Lettet Repott No. 3 and pnepane a .6ummany o6 the 
conctu6ionis o6 the Manket Sauey. It uurs 6utthen agteed that Ta4k 2 o6 
the Conttact cove/Ling the devetopment o6 a digitat muttipeexen uurs not 
nequined as a ne4utt o6 the matket minvey nuet4 and accotdingty the 
Scienti6ic Authotity wowed pnoce44 inisttuction4 to you to annange 
teAmination o6 the Contnact. 
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Date: 14 May 1984 

e2 
Fie:  06ST.36001-3-1130 

;pan  Fie: 1502 - H Gen.1 

In accohdance with the agkeements o6 the above he6ehenced meeting, Spah 
hous-conceuded aet wohk  aga-Lut the Contkact a's od Tue4day, May 15th. 
Expendituke4 od Ta4h. 1, the Makket Suhvey, wite. be  Ze44 than . 75% old the 
eeimated Contkact vatue don Ta41z 1; no co4t4 have been incumed, o6 
coume, on Ta4k 2 coveking the devetopment pha4e. Spah eat 4hoht1y 
4ubmi.t it4 dine pkogke44 payment etaim coveking the wohk in the (gut 
two wee1  in May oh when you 30 in4tkuct u4 to do 30. 

.Spah i4 peeaud to pke4ent the 6ottowing genekat 4ummahy o6 the majoh 
dactom that contkibute to the concluision o4 a veky Zimited to no makket 
dok a MuZtipte Voice Digitization Setem u4ing 2.4 Kb4 vocodek4. 
Speci6icatey the Conthact hequihement4 6oh Ta4k 1 Makket Sauey coveted 
a MuZtipte Voice Dization Setem that wowed combine pun 2.4 Kb4 
vocodeu into a 9.6 Kb4 data 4tkeam don use within the data handeing 
capabiatie4 od Sing&  Channe £ peh Cakkiek Voice Channel. Unit o6 an 
eakth 4tation. Thi4 conclu4ionun.4 heached a4 a kuutt o6 Spa/04 
mak(et 4ukvey contact with 6ouh majoh wsek4 o6 SCPC FM voice channa 
units;  Ente t od Akgentina, EmbhatcÊ o6 SkaziZ, Mexican goveknment 
authokitie4 auociated with the SatMex dome4tic 4ateltite 4y4tem, and 
Paci6ic Poweh g Light Company who own and opekate the Ata4com Satettite 
Communication's Sy4tem. The 6ot2owing majoh kea4on4 4uppokt the dntekee 
od the4e agencie4 in condeking the apeication o6 nahhow band voice 
digaization in theih 	ecommunication y4tem: - 

a) they ake not amenabZe to any heduction 6hom toZZ quaZity 4ekvice 

b) they ake not motivated, in ab4ence o6 competitive 6ohce4, to keduce 
co.st4 to theit majon clients-  with 4uhequent heduction in kevenue4 

c) the VOX advantage o6 3.6 to 4 dB i4 to4t with a muttipZe vocoding 
4y4tem and thi4 keduce4 the X4 coist advantage by a 6actoh apphoaching 2 

d) thehe i3 not a chiticat bandwidth neekiction at the pke4ent time o6 
the cuseh. agencie4, wsing ei.thek the Zea4ed Intetsat eace 4egment oh a 
domuticatty owned one, to impel them towakds bandwidth consekvation 
mea4uke4 pakticutaxty id they cahhy the penatty o4 keduction é'tom  toZZ 
quatity (e.g., in Skazit). 

e) moe o6 the domutic 4atatite ape/Letting agencie4 (»sing SCPC-FM Voice 
Channe'  Unit)s (e.g., Skazil, Indonuia, ea4com, who opehate theih own 
eace 4egment, and Akgentina, Ceombia, Peku, Nigehia, egehia, Sudan, 
Saudi Akabia and otheh nation's who have an Intetsat Zecused eace 
'segment) have an HPA in theit exi4ting eakth eation4 that wie..e. 
accommodate the addition o6 extka channeZ uni-ts to duZdiZZ tkadéic 
ghowth hequihement4 and thi4 apphoach i4 mohe coe e44ective than one 
o6 muetipee PELPC vocodeu and doe's not entait deghadation 6hom tote. 
quati-ty 4ekvice. 
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In addition to the manket 4ukvey addaeuied to Singte Channet pet Cattiest.. 
FM Setems a4 neponted above, Spaa investigated potentiat makket appe2cation4 
oé muttipte nannow band voice digitization in tztecommunication4 4y4tem6 
empeoying michowave Aadio aetay, tandeine and cabte, and att digital 4atellite 
eatth 'station's. This eso bnought out the conclu4ion that theae  7A  a 
timited manket éon any muttipte nannow band voice digitization 4y4tem. The 
pnime neaun son thi4 i4 that the muttipte vocodet by the vety natuke oé the 
adjective imuttip

'  
tes ha4 it4 widest application when connected into the 

Switched Telephone Netwoak nathet than openating a4 a 'pkivate' tetephone 
netwonk and any wide 4ca2e integnation into the 4witched netwokk is not only 
exttemety awkwand in tupect to intenéace with the vocodeu but also the 
quatity jA below toll quatity eandates using the 4tandatd catbon michophone 
handuts nathet than the /specie tineat micnophone4 that optimize the voice 
quality o6 2.4 voice digitization. 

A potentiat makket 6on a muttipte vocodea 4y6tem wa.4 invutigated covening 
voie  communication's between Nonth Amenican cities and to up to 21 oil 
dhleting plat6ohm6 in the HibCnnia oil 6iceds 46 the coae o6 Nova Scotia 
and Newdoundland. The vocoden''syeem wowed adapt to a 1-watt K-band titans:nit/ 
heceive eanth 4tation having a 2.5 metet antenna with the object oé ptoviding 
a minimum o6 2 and up to 4 voice eitcuitA instead oé oney one a4 coed be 
pnovided by 4uch a 1-watt  'station without vocoding. Howevet, u4ek agencia 
(Sheet Oil, Manitime  Te t 6  Tel,  and Newdoundland Telephone Company) wene tess 
amenabte to this appnoach which has voice quatity below toll 4tandand4 than 
one in which a. 4 watt  ioVd 'state paw't ampli6ien wowed nepeace the 1 watt 
one and permit two to.tt quatity voice CiACULt6 to be Lused instead o6 one. 

Putt detail's o6 indonmation in suppont oé the makket conclu"sion4 teetenced 
above  L  given in'the nevi4ion to Monthly Lettet Repont No. 3 covening 
activitie4 éon the month o6 Aptit. 

We tnu4t that We will 'shah-ay be in teceipt oé a Contkact amendment that 
will tetminate the 'subject Contnact 6on any wank beyond May  15th with the 
Undeutanding that the Contkact tequinements have been éutty dischanged by 
;spat Aeto4pace Limited to the dull 4ati36action oé the Scientiéic Authotity. 

VOUA4 vehy tney, 

A.J. Mekcik 
Managen Conthact4 
Communication's Sy4tems Divi4ion 

CC: Mit. n Snyden, Sc 	Authonity !with Attachment) 



Spar Project 1502-H 

Rev.0 Nay 7, 1984 
Rev.1 Nay 14, 1984 

• MONTHLY LETTER 
REPORT No. 3 

covering period 
,nonth of April 

& 
FINAL REPORT 

FZEafflgEte—fl, 

lam= 

voammnDR 

USING NARROW BAND 

VOICE DIGITIZATION 

DSS Contract OST-36001-3-1130 

Serial  0ST83-00291 

Submittad to 

ComfflunAcentiono Reraearh.CoMkrOe,Ottfflm 
Attentiong— Brian er-Vden 

opartmmnt of Supply and Sorvàcoo 9  Hull 
Attontions—Dr.erant Rondc7 

Spar Aerospace Limited 
CoMmunications Systems  Division 

 21025 Trans Canada Highoay 
Ste Anne de Bellevue, P.O. 
149X 3R2 



CONTENTS 
==== 

1. Summary of Costs Incurred for April '84 and Total 
to the End of April 

2. Demonstration Units of the 2.4 Kbs Vocoder 

3. Summary of Visits Prior to April '84 without the Use of 
CRC Demonstration Vocoder Units 

4. Summary of Visits Made during April 
and 1st Two Days of May '84 

5. Planned Vists during the Month of May 

6. Summary of Conversations: (hy telephone  and in  person) 
during April associated with the Market Survey 

7. Sequence, Form, and Substance of Presentàtion/Demonstaration 

before Companies and Agencies 

O. Summary of Reactions to the Demonstrations 

9. Prospective Applications of 2.4/4.8 Kbs Voice Digitization 
Arising from Spar Presentation/Demonstration made 

to the End of April 

10 0  Provisional Spar Commentary on Multiple Vocoder System 
at the Half-Way Point in the Market Survey 

11 0  Provisional Commentary on Type of Digital Multiplexer 
to Meet Prospective Multiple Vocoder Market Requirements 

12. Request for a Meeting with the Design Authority to 
Review the Substance Given in this Monthly Letter Report 

Appendix "A" 

List of Companies or Agencies and'Associated Personnel 
Contacted as Part of Information Gathering for Market 

Survey, Task 1 of Multiple Vocoder Project 



1.. SUMMARY EW COSTS INCURRED-... 

Costs incurred on the Multiple Vocoder Market Survey Program including 
G&A expenses, during the month of April '84 were 010 9 200093 as 
detailed in the table below or approximately 011 9 244 at the sales 
level including  • ee and Canadian Value Added (CVA). 

The  total costs incurred to the end of April were 557e  of the amount 
scheduled in the Spar Travel Plan for the program submitted on 
February 29 9  1984, this percentage being due primarily to the delayed 
April 9 delivery to Spar of the Demonstration Vocoders for use in the 
Market Survey. 

The following table summarizes the expenses attendant with Spar's 
Invoice e..3 covering the month of April and the previous two invoices 
covering February and March workm- 

Invoices Wila 
Progress 
Report 18t2 

Invoice 3 

Progress 
Report 3 

Total 
to April 
30 incl. 

Spar Travel 
Plan of 
Feb. 29/84 

Period 	Jan30-MBr31 
Week Number 	1-9 incl. 
Days Worked 	25 1/2 

Direct Labour Cost 07650 

0300/day 

Documentation Cost $400 
Travel/Living Cost 01389.87 

Total Direct Cost 09389.87 

Total incl G&A 	011904.76 

Total,Sales Level 012172 

Apr2-Apr30 

10-13 incl. 
20 

06000 

035 

02889.08 

08924.08 

010200.93 

$11244 

Jan30-Apr30 

1-13 incl. 
45 1/2 
013650 

0435 

$4228.95 

018313.95 

021243.69 

023416  

aan30-Apr30 

1-13 incl. 
63 

$18900  

esoo 
$14250 
033950 
$38204 
042108 

Noter,- In view of the fact that this report, originally prepared expressly to 
cover activities far the month of April only, is now a Final 
Report following the May 11 decision of the Scientific Authority 
to terminate the contract because of the lack of market potential 
for Multiple Vocoders, it is necessary to state the additional 
expenditures registered in the month of May up ta and including 
May 15 when all Spar direct expenSes on the contract ceased. This 
information is as followsg- 

Month of May Total to May 15 

Direct Labour Cost 
Travel & Living Costs 

Total Direct Costs 

05,400.00 

725.55 
019,050.00 

0 5,389.50 

06.125.55 	024,439.50 

2. DEMONSTRATION UNITS OF TWE 2.4 XDS VOCO12RS 

Spar took delivery of two (2) demonstration models of the PELPC Vocoders 
from Dr. Brian Dryden at Communications Research Centre Ottawa, on 
Monday, April 9. 

1 



3.  SUMMARY OF VISITS . MADEPRIOR TO aP 
DEMONSTATIffl VOCEDDER UNITS 

EL MITHUUT THE USE OF THE 

d) April 10 Wed. 	Telesat Presentation, 
demonstration and 
discussion 

===== 
1) ENTEL, Buenos Aries, Argintina 
2) EMeRATEL, Rio de Janeiro, Brazil 
3) PEMEX, Mexico City, Mexico 
4) CPIC/RCMP, Ottawa  

These 4 visits made use of hard 
copy of 16-page VU-graph Spar 
presentation material prepared 
on multiple vocoder system 

I.  

.5) The Energy Telecommunications - 

& Electrical Association (ENTELEC) 
Annual Conference, Housten, Texas, 
March 12 to 15 at which represent-

atives of the following companies 

participated in the listening 
testsg- 

GTE 
Geo/Sat Comm 
Halliburton Services 
Harris Corporation 

. 	M/A-Corn 
Scientific Atlanta 
Petroleum Communications, Inc. 
Pacific Gas and Electric Company 

Made use of long distance 
listening test of 2.4 Kbs 
vocoded conversations from 
Dr. Bryden and his Lab staff 
with standard telephone handsets 
carbon mikes)  at  each end. 

_summv OF VISITS MADEBMR3M13-MCATH,017 APRIL RAD AST 2.ZMYS,OFU2AV 

Date 	Day  Company or Agency 	Purpose 
n•••n•• • nn• 

a) April 10 Tuesday Communications Systems Presentation, 	• 

Division of Spar 	Demonstration & 

Discussion 
b) April 11 Wed 	Maritime Telephone & 

Telegraph, and 
Newfoundland Telephone 
Company 

c) April 12 Thurs 	CRC  

I I  

Repair of short cct. 

e) April 19 Thurs 	CRC 	Operational check 
of demo units 

f) April 24 Tues 

g) April 25 Wed 

h) April 25 Wed 

i) April 30 Mon 

• Western Union, 	Presentation, 
Upper Saddle RiverM.j.demonstration, and 

discussion 

RCA Americo% 
Princeton, N.J. 

RCA Astro Electronics Discussions 
Hightstown, N.J. 

Government Telephone 
Agency, DOC, Ottawa 

I 0 

Presentation, 
demonstration and 
discussions. 



Tues 

Tues 

Wed 

k) May 1 

I) May 1 

m) May 2 

j) April 30 Mon L.H. Lee, President, 
Comdat Telecommun-
ications Inc.,Ottawe 

Presentation, 
demonstration 
and discussion 

Tempest Security 
Integrators Inc. 

Dept of National 
Defence 

Satellite and 
Aerospace Systems 
Division of Spar 

Discussions and 
demonstration 

Preliminary disc-
ussions 8! demo. 

Presentation, 
demonstration and 
discussions. 

. 5.. , PLANNED VISITS BURINS 1ES MUNTEI,DF, MAV 

(prior  ta  decision to terminate the project because no further information 
was required to support the conclusions made by Spar in Letter Report ;,)3) 

a) Quebec Hydro, Montreal 
b) Teleglobe Canada, Montreal 
c) CNCP Telecommunications, Toronto 
d) Northwest Telephone, Toronto 
e) Terra Nova Communications, :Toronto 
4) AEL Microtel, Vancouver 
g) Shell Oil, Calgary 	• 
h) Dome Petroleum, Calgary 

SUMMARY IF CONTACTS MADE (by tolopheno C7 in pursen) - 
DIMINO APRIL FOR MARKET SURVEY INFOMATIOM EATHERING, 
ASIDE  FROM PRESENTATIONS/DEMONSTRATIONS 

a) Dr.Peter Kabal, McGill  University  
b) Llyod Kubis, Advanced Development, Motorola 
c) Dr.Peter Lawrence, President, Tempest Security Integrators, 

Ottawa, and former Canadiaà representative far Time and 
Space Processing Inc. 

d) Robert H. Robinson, Vice President, Marketing, Time and 
Space Processing Inc., Santa Clara, California, 

e) Robert L. Toellner, Halliburton Services, Duncan, Oklahoma 
f) T.F.Degnan, Business Development Manager, Geo/Sat Comm, 

Houston, Texas 
g) Robt. Ball, Canadian Police Information Centre, RCMP 
h) Don Terrant and Y. Magalios, Newfoundland Telephone Company 
I)  W.F.Barrett and B.A.Mukhida,  Maritime  Tel & Tel 
j) John Livingstone, Western Union, New Jersey 
k) Dr.H.J. Moody and L.A.KeyeS, Satellite and Aerospace Systems 

Division, Spar Aerospace Limited 
I)  John Barkwith, Communicatians Systems Division, Spar, 

7. nEOUENCE, FERN, AND SUBSTRMCE OIF PRESENTATION/DEMONSTRATION 
BEFORE COMPANIES AND AGENCIES 

7.1 Introduction 

Introductory remarks of 1/4 to 1/2 hour duration, depending upon 
the audience, were given prior ta the VU-graph presentatlan and 
the vocoder demonstration, covering the following topicsg- 

3 • 



a) Purpose of Presentation/Demonstration 
--specifically a market survey on application of multiple 2.4 

Kbs vocoder (x4), as developed by CRC/DOC, with the aim of 
defining the specification and the market requirements for 
the digital multiplexer element of the multiple vocoder 
system. 

h) Highlight history of 2.4 Kbs Vocoders in the USA 
--2.4 kbs vocoders have been marketed far past 7 years 
--major suppliers (Time & Space Processing, and 

Centagram Corp.) 
--major users (military and security agencies of the govt.) 
--degree of "muxing" for a multiple vocoding system 

(very little, primarily single dedicated voice circuits) 
--special linear microphone end quality earpiece built into 

standard telephone handset to promote appreciable 
enhancement in voice quality as compared to dynamic or 
carbon microphone and regular telephone earpiece 

--very little application ta long haul leased dedicated 
circuits as a measure  to  provide more voice channels by 
multiple vocoding and accordingly a reduction in voice 
channel costs 

c) Major Advantages of 2.4 Kbs Voice Digitization Relative to 
that at 4.8 and 9.6 Kbs 
--component count, complexity and cost of vocoders at 2.4 

and 9.6 Kbs is in the order of one half of that which 
,is expected of a Multi-pulse 4.8 Kbs vocoder when it is 
developed 

--less bandwidth 
--greatter availability 
--2.4 Kbs vocoders can provide full duplex operation over 

unlimited distance with 100 X of dialed-up customers 
using QAM modems whereas with 9.6 Kbs voice digitization 
this percentage is approximately 50 % and would 
be appreciably less than 100 X with a 4.8 Kbs system 

d) Major Advantages of 2.4 Kbs PELPC vocoding relative to 
ACSSB and NBFM systems 
--least bandwidth 
--least power requirements 
--higher equipment reliability 

e) Major reputed advantages of CRC-developed PELPC 2.4 Kbs 
vocoders relative to that of other designs 
--improved voice quality and much less cost due to concerted 

research/deVeloPment activity over the past 4 years aimed 
at application,  to the MSAT satellite system and involving 
advanced approacheÉ . to development of algorithms and making 
use of latest available chip devices. 

f) Prospects for Voice Quality Improvements in 2.4 Kbs Vocoding 
--incremental over the next two years according ta Brian 
Dryden of CRC and 4.8 Kbs multi-pulse vocoding may 
approach toll quality in that time. 



..- 7.2 Listening Test Thraugh a Portable Tape Recorder of CRC Test Tape 
of 2.4 Kbs PELPC Vocading using Linear Microphone Input 

This teps was played to give the audience an initial indication 
of the quality of the. 2.4 Kbe vocoder am developed by CRC in 
advence of the VU-graph prementation and a talk test through 
•vocoders uming dynamic and carbon microphones. The recording 
cover ed mmle end lemmle vooiceeeofse 	 ,4ae 

Kbs vocoding representative of that provided by demo units 
—4.0 Kbs vocoding using same vocoder hardware except for memory . 

I

, Kbe vocoding using a newly developed CRC algorithm  and  in 
,- _ in which the reproduction was a simulation from CRC's VAX . 

•. 	, 	computer• 

•m 	t _• --reference voice recording without the use of vocoders 

A VU-graph presentation consisting of 16 charts, as previously 
submitted to the Design Authority, was made to foster a clear , 
understanding of the multiple vocoder system and potential 

. applications to leased lines and to satellite earth stations 
using SCPC FM and Delta Mod: Voice Channel Units and to all-
digital stations having 56 Kbs digital input. 	This part of the 

 presentation brought forward free flowing disccussions. 

7.4 Demonstration Using Demonstration Vocoder Units 

a) The first demonstration consisted of playing meCRC "clean" 
tape (i.e 0 	without vocoding) through the portable tape 
recorder and then through the twà vocoders. This demonstrat-
ion clearly showed the degradation in received quality of the 
standard earpiece in the telephone handset to that of the 
small speaker in the portable recorder. 

b) The second vocoder demonstration consisted of playing a tapm 

prepared by Messrs Collins and Hall of Spar through the 
portable recorder and in which a dynamic and then a carbon 
microphone was  used. 	This test clearly demonstrated the e 

degree of quality enhancement provided by the linear 
microphone used in the CRC demonstration tape. This tape also 
had a recording in a noisy environment in  •  an effort to 
simulate the noise on an oil platform, and a test with multi 
eolds of a hankerehief over the mouthpiece to attenuate the 
"puff-puff" 	breath sounds. 	This recording provided a 
simulation of the degree of voice quality that might be - 
expected by used of the vocoders in the Telephone Switched 

• Network. 	 . . 

c) The third vocoder demonstration conmisted of a talk test by 
members of the audience through the vocoders as spaced apart 
into separate rooms using successively CRC-supplied dynamic 
microhones and standard telephone handset carbon microphones'. 
This test gave a further indicatiion of the voice quality that 
might be expected through the Switched Telephone Network in 
which standard telephone handsets would be used. 
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. . .8 01 to the CRC Test Tape played prior,  to the VU-graph presentation 

--a spokesman for the commercial mobile radio operating systems 
(Mr. Larry Lee, president of Comdat Teleommunications inc.  of  

_Ottawa) declared the quality of the 2.4 Kbm recording "quite . 

acceptable". 
--telephone company representatives from GTE, NT,C, NTT, NU, and 

RCA Americom stated that-the 2.4 Kbs quality was not up to the 
toll requirements of the S IN.- They volunteered that this • 
.quality might be .competitive with the "2 kHz" analogue voice 
.circuits used on soie trans-Atlantic services where bandwidth 
, is mt a premium 

--MIT and NTC representatives, in considering the 2.4 Kbs quality 
of service for multiple .vocoding between Hibernia oil platforms 
and the STN, stated the voice quality was "quite acceptable" 

for this type of service and expressed the hope that it could 
be retained using standard telephone handsets as distinct from 
the special conditioning associated with a linear  type 
microphone. 

- 8.2 to the CRC "clean tape recording" (recorded using a linear 
microphone with no vocoding applied) played through the 
two vocoders and received on a standard telephone handsete, 

--as mentioned in Section 7.4 a) this test showed the quality 
degradation from the small speaker in the portable tapa 

recorder ta that of the earpiece in the telephone handset. 
--the mobile radio spokesman stated this quality would generally 

be "unacceptable" 
,--representatives of Geo/SATiCamm and Halliburton Services of the 
"oil patch" community stated that this quality would be 
"acceptable" if it could be sustained through the STN. 

--representatives of NTT Barrett and Badru Nukhida et al) 
and Newfoundland Telephone (Dan Terrant and Y.Nagalios). stated 
that this voice quality was "acceptable" far application to ,a 
minimum of 2 and a maximiMum of 4 voice circuits on a 56 Kbs 
all-digital, 1-watt K-band Sparcom type earth station using 'a 

solid state PA as provisionally planned for operation in the 
Hibernia oil field for communications into the North American 
switched telephone network. 

0.3 to the Spar-prepared tape recording of communications through 
the vocoders using CRC-supplied telephene handsets having 
dynamic and carbon. microphones 

—"unacceptable" to the spokesman for the mobile operators 
--"tolerable voice quality and intelligability" to MIT and NTC 

représentatives as a trade-off for the provision of two or  four  
2.4 •vocoded voice circuits through a 1-watt K-band earth . 

station against one only toll quality circuit without any 
vocoding in their planned communications between the Hibernia 
oil platforms and the STN 
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. —"unimpressive, marginallyacceptable" ta representatives of 
. .Shell Oil Company to whoM NTT,played the best portions of this 

tape .in which the volume was turned down to reduce the 
, .distortion 
,-7NTT and NTC engineers considered they would be better served 

for  their planned Hibernia - telecommunications system 
, .-.by waiting for Spar to come up with.a 4-watt solid state K- 

:band marth station that would.accommodate twotall—quality 
_ voice circuits. Until , such an HPA becomes available.they may 
_ .well be content to restrict their,communications between.the 

• oil platforms and the STN to•one only voice circuit. 

Note- This talk test through the two demo vocoders was ranked 
equivalent in subjective quality to the tests conducted in 
.Narch 	during 	Spar>s attendance at en 	energy 
telecommuniscamtions conference in Houston, Texas in which . 
long distance calls were made from Houston to Brian Dryden 
et CRC in which he was connected into .the STN via two 2.4 , 

. Kbs vocoder in tandem and using a carbon microphone. 

5.4 to the audience talk test through the twa vocoders using_ . 
. CRC-supplied telephone handsets (dynamic and carbon microphones) 

--same comments as noted in Section 0.3 at the bottom of page 6 

- .8.5 to the voice quality improvement represented by the 
simulated recording of the new CRC 4.0 Kbs algorithm 
relative to the recording of the 2.4 Kbs vocoding 

--all listeners canvassed during April remarked on the very 
distinctive quality improvement, and stated that if this 
quality could be realized in "hardware" their reactions 
for prospective applications, for single channel operation 
as well as multiple vocoding, may be modified from •  that 
referenced above pertaining to the 2.4 Kbs vocoding. 
--generally speaking the companies and agencies canvassed 
were more sensitive to the "quality" comparison aspects of 
the 2.4 and 4.8 Kbs vocoders rather than those of "price". 
This was highlighted 	by  MIT and NTC in their , 
considerations of multiple vocoding on K-band satellite 
links ta up to 21 oil platforms in the Hibernia oil 
fields. Their main concern was to get at least four "good 

- as possible" voice circuits through a 1-watt 9  all-digital .., 
56 Kbs earth station notwithstanding cost of the type of 
vocoding. 

8.6. ta the VU-graph presentation describing prospective 
applications for a mUltiple 2.4 Kbs vacoding system 

--audiences uniformily stated the VU-graph presentation, 
together with the Spar introductory remarks, gave them a 
clear appreciation of the prospective application of 
vocoders in a multiple vocoding system 
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8.7 prospective application of a X4 multiple 2.4 Kbs vocoding 
system to earth stations having. SCPC-FN Voice Channel Units ,n 

.--as a result of discussions. with Entel of Argentina, 
Embratel of Brazil, and . with.SatMex authoritiem in•Nexico, 
Spar  has  provisionally concluded, subject  ta  discussions 

. with Alascom satellite communications personnel, that 
thmre As little intmrast in this application for the 
following reasons as previously referenced in • Monthly 
Latter Report No. 2g- 

a) not amenable to any reduction from toll quality service 
b) not motivated, in absence of competitive forces, to 

reduce costs to their major clients with subsequent 
• reduction in revenues 

c) the VOX advantage of 3.6 to 4 d: is lost with a multiple 
. vocoding system and this reduces the X4 cost advantage 

by a factor approaching 2 
d) there is not a critical bandwidth restriction at the 

present time of the user agencies, using either the 
leased Intelsat space segment or a domestically owned 
one, to impel them .towards bandwidth conservation 
measures particularly if they carry the penelty of 
reduction from toll quality.(e.g. in Brazil) 0  

e) most  of the domestic satellite operating agencies using 
SCPC-FN Voice Channel Units (Brazil, Indonesia, Alascom) 
hava an HPA in their existing earth stations that will 
accommodate the addition of extra channel -units to 
fulfill traffic growth requirements and this approach is 
more cost effective than one of multiple PELPC vocoders 
and does not entail degradation from toll quality service.. 

II r. ,-9.-kilIMPECTILVEAPPLICATIEMBW,2.4fAcaUD/CE.DDSITIZATIRM 
pumm ppork PREREMATVIMM,DEMMISTATIOMM MADE 

OF ePRIL„ 19 

9.1 General 

Adaptation of narrow band voice digitization into telecomm-
unications systems, using either single or multi channel 
vocoding, is driven by five major market requirement trends as 
listed below. It is significant that single channel rather 
than multi channel vocoding às more applicable in fulfilling 
most  of these market trends 0  

a) system simplifications and economies associated with 
compatibility with digital systems 
--the telephone industry is consistently pramoting the 
orderly trend towards'a total digital switched network 
accommodating both telephone and data. 32 Kbs will 
supercede the current 64 Kbs within 3 years in the major 
traffic routess of North America following  the  orderly 
resolution of system interface problems assOciated with 
the change and this in turn will be superceded by a 16 
Kbs system during the 1990 decade subject to its 
acceptance in light of competing technologies.  at that 
time--e.g fibre optics 



1 	..
• 

I .  

10. efficient channel utilization and bandwidth reduction 
--e.g. the MSAT satellite planning makes use of 2.4 Xlas 

PELPC vocoding as the means to achieve 5 kHz channel 
spacing and thus BOO voice channels in the allocated. 4 
MHz spectrum slot 

c) message storage and retrieval 
. 	--e.g.. the electronic. "mail box" ta  provide community 

telephone message -storage and retrieval capability 
equivalent to. that provided by private telephone 

, answering machines with appreciable savings using may 
2.4 Kbs vocoding relative to that of 64..Kbs or- an 
analogue scheme and wherein reduction from toll.quality 
would be quite acceptable. 

. d) security/encryption 
..,--voice digitization, particularly using 2.4 Kbs PELPC, 

fulfills this market trend using an economical • ($350) 
. D/A modem for application to an unconditioned telephone • • 

line and with the addition of an economical digital 
encryption device to provide effective security of . 	. 
transmission, 

e) integrated voice/data telecommunications 
--32 Kbs voice digitization, then that of 16 Kbs,.. will 

fulfill the trend towards an Integrated Service Data . 
Network (ISDN) for both voice and data 	 • 

II .:9.2 Without Multiplexing of the Vocoders 

a) for secure communications using add-on encryption, 
representing a market  that  will likely expand from 
traditional government security and military 
requirements into the industrial sector 
--2.4 Kbs system requires linear type, microphone 

ta attain acceptable quality 
--2.4 Kbs system not generally applicable to the SIN . 

• b) for 	efficient 	channel utilization 	and 	bandwidth . 
reduction 
--MSAT operating separately from the STN 
--commercial mobile systems 
--trans-Atlantic satellite voice circuits in competition 

to 2 kHz  analogue  circuits 

c) data storage and retrieval 
--e.g. community electronic "mail box" 

d) integration of voice and data 
--e. g. 	for a telephone order wire circuit between 

computer 	terminals for carrying instructions on 
schedule and operational procedures etc dealing with 
data exchanges, using telePhone handsets. Degradation 
from toll quality for such order wire service would be 
generally acceptable because the voice content would 
usually follow a set format. Such an order wire 
service would save the cost of a separate long 
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distance phone call for any voice arrangements 
associated with computer-to-computer data transfers 

. 	Noteg-Is signigicant that in the seven year history of 

II 

commercial 2. •4, Kbs vocoders in .North  America ms », 
. 	' 	' 	. marketed by Time And Space Processing of .Santa 

• Clara,. .California and also by Centagrem there. has 
been no significant .market acceptance. of the 

II 	' 

 
• . 	- vocoders .to ,Anulti_channel applications. dmspite

•. 	• marketing   measures.to  promote such use. Rather the 
applications -have been restricted to government . 	. 

11 .  . 	. 	_ . 	This 	information was gathered by Spar 	from 
„ 	security agencies end the military requirements. 

. 	._ 	• lengthly -discussion with the Vice  •President of -, 

.: 11 
• .. 

	

	Marketing of Time and Space Processing,.Mr. Robert 
Robinson . and by his former Canadian sales 
representative, Mr. Peter Lawrenc, now president 
•of Tempest Security Integrators of Ottawa. • 

9«3 With Multiplexing of the Vocoders 

a) No significantly sized market is foreseen at the present 
time for a multiple 2.4 Kbs vocoding system that makes • 
use of telephone handsets that are specially equipped 
with a linear type microphone as required to give,» 
necessary quality enhancement. 	This is because of the 
operational awkwardness of a multi number of the 
special handsets in a given location in addition ta the 
existing complement of standard handsets 
Oil exploration/development companies generally require 
not more than two voice circuits that must connect into 
the STM. 	Because of the high daily cost of their field 
operations the companies are not amenable to reduce 
communications charges at the expense of possible faulty 
information exchanges between field and headquarters .. 
arising from less than optimum voice quality of service 

b) No significantly sized market for a multiple 2.4. Kbs • 
vocading system is foreseen operating within the 
Switched Telephone Network where at least one of the end - 

. connections uses a standard telephone handset« This is 
because of the "unacceptable" quality as commented upon 
by the mobile users, the "oil patch" community, and the 
telephone companies. 

c) A market for a multiple 2.4 Kbs vocoder system might 
develop if the voice quality using standard telephone 
handsets could be advanced towards or to the level of 
that currently aSsociated with a linear type microphone 

The major segment of this new market is likely to be for 
use in small, all-digital, 2.5 meter, K-band earth 
stations having low powered solid state amplifiers 
wherein the multiple vocoding system gives the option of , 
increesing the voice trunk capacity of the station from 
one to twenty two of the 2.4 Kbs circuits or to eleven 

I. 10 



1 
1 

1. 

1 
1 

1 
1 

1 

of the 4.8 Kbs circuits. For such applications the 
vocoders and the associated digital multiplexer would be . 
located at the earth stations and the end- user would 
connect to the station through the national analogue or , 
digital telephone network and he would use his regular 
home or office telephone handset for such communications 

• Without further quality enhancement of the 2.4 .Kbs 
- .• ..vocoder, 	the Market Survey identified a potential 

,.... ......application  of "X4.2.4 Kbs" multiple vocoding symtems 
for Maritime Tl 81 Tel and Newfoundland Telephone 
Company for voice circuits between each of 21 oil •. 
.platforms and the North .American STN. 	This would 
involve a total of. 168 vocoders and 42 digital , 
multiplexers. However, as mentioned previously the main .: 

 need is far 2 voice circuits wherein 4 would represent a . 
bonus situation  The  availability of a 4-watt solid . 

 state K-band HPA would fulfill.the 2 channel need with 
toll quality service and may likely be a prelered 
approach to that of multiple •vocoding with its 
degraded voice quality. 

Spar  interface  with the "oil patch" fraternity at the 

March 12 symposium in Houston, Texas of The Energy - 
Telecommunications & Electrical Association identified a 
potential market of 4168 1-watt K-band earth stations in 
North America and its offshore areas before 1990. Most 

of these potential earth station users stated that 2 
voice circuits would be adequate, one for business, the 

other for personal calls for the site crew. 	It is not ... 
unreasonable to project» that this minimal number of 

trunk circuits would grow to the complement of 4 as are 
being provisionally planned by MTT and NTC for Hibernia . 
communications. However, in the absence of bandwidth , 
limitations at K-band and the need for close to toll 
quality service when connected into the STN it is 
doubtful that multiple 2.4 Kbs vocoding would be the 

acceptable approach to fulfill such an application. 

1 

• ..,,, ,,,i..4,>Adireenzezmle,„„..,tme,,,,Te.,4errierekwalf,..an,,,pe,e1LWripLgungmnsureeenemar,. 
,...,p,,CLINZIgTerpr:-.erpt,,,thc•unna,7 ,-,»;deele.::_matzt4,...in. the.- filer.ket, 

a) A 	"private" 	multiple vocoder system, 	operating 
independently from the STN, brings about a special 
telephone system to optimize the utilization and the 
leased cost of one long haul leased circuit and assumes 
that four or more trunk circuits are required for such . 
an application 

b) Such a "private" special telephone system, complete with 
a distinctive ring-up/switching interfacce with the 

company PABX, special handsets, and vocoders, as 

represented by the multiple vocoder system, requires an 
extra investment cost to the user company over and above 
his leasing costs for the dedicated circuit. 

1.  .01 



c) Far the extra cost of a partial duplicate telephone 
• . systemCin the company7s operations, and the awkwardness 

of having two different telephone handsets at a multiple 
• number of specific locations in the company, the user 

.pays the penalty of .degradation from toll quality 
. service---not seemingly an attractive proposition 	, 

d) The multiple vocoder- system by it very nature of 
,"multiple", will generally find mast of its applications 

_ when connected into the _Switched Telephone Mmtwork 
rather than operating as a 'Flirivate" telephone network, ,p 
and this being the case the prolification of vacoders at 
many locations and their respective interface with 

- PABX's presents a very awkward system that seems would 
not be acceptable to the telephone companies ta whose 
equipment the vocoding system would connect. 

e) . The multiple . 2.4 Kbs vocoder system operating in the 
STN, and thus using standard telephone handsets, will at 
.most represent a reasonably modest market niche rather 
than general market acceptance. 	The market niche will 
encompass a fringe user community, generally associated 
with communications to remote locations, who  has  a 
strong requirement for four or mare "tolerably 
acceptable and intelligible" voice circuits as attained 

• by the vocoding principle as compared to, say, one 
circuit of toll quality or less. 

f). The multiple vocoder system concept stands against. the 
steady trend in office communications far greater 
flexibility and provision of canvenience features. 	The . 
multiple vocoder system intrinsically does not have .the 
capablility for rapid and cost effective implementation 

. of features that are being incorporated by the standard 
telephone system---e.g 	call forwarding, conference 

.calling, speaker phone service etc. 

g) It is highly problematical that the the multiple vocader 
concept will represent any cost savings that would ,c 
warrent 	the deprivation of toll quality service, . 
forfeiture of features of the standard telephone system, 
and the operational awkwardness of having a special 
service telephone system additional to that of the 
standard commercial one  provided by the telephone 
company. 

h) Multiple vocoding could only represent a significant 
market in the STN or ISDN if essentially toll quality 
could be achieved using standard telephone handsets. 
The "multiple" aspect suggests that the vocading be 
basically carried out at either 2.4 or 408 Kbs where the 
multiplying 	cost advantage is more pronounced 	as •-: 
compared to 9.8 and 16 Kbs. 	However, the telephone 
industry have no long range plans to incorporate voice - 
digitization below 16 Kbs having assigned synthetic 
quality performance to PELPC systems that would not be 
acceptable for operations within  the SINor ISDN. 

12 



I. 

,1,1“,* -,,IPRIGNJUIONALCOMMENTARY,134,4THE.verfeEMFrPISITALtilletI 17.144Xg 
,MEET_ . PROSPECT  IVE.  MULTIPLE . MOCIiiiIIEW,MARKELAPMICATIONS., 

Spar recommends that any digital multiplexer development . 
that follows .on from the Market Survey (Task 1 of the  •BSS 
Contract) depart from the "X4 2.4 Kbs" system currently -1‘.. 
referenced in the contract  for  Task 2 and which . És 
specifically addressed to application to SCPC-FM system% to 
one that will accommodate a more flexible complement-of 
prospective user applications and hence a larger market.. 
Input ports for 2.4 9  4.8 and 9.6 Kbs are suggested .with an . 
output of 56 Kbs such that the multiplexer can accommodate a 
mixture of various data rates as well as voice digitization 
at 2.4 9  4.0 and 9.6 Kbs. With such a 56 Kbs multiplexer any 
"bits" in excess of the sum of the inputs would be 
discarded. 

The revised multiplexer design concept would represent a 
change of scope to Task 2 of the Contracta  Spar will not 
undertake to cost the development of any revised multiplexer 
design until so advised to do so by DSS following the 
Scientific Authority's review of this Monthly Letter Report 
No. 3. 

In view of the fairly wide departure from the expected 
findings of the Market Survey as referenced in Spar' s . 
proposal to the findings as reported in this Letter Report, 
Spar requests a meeting with the Scientific Authority before 
May  15 if possible. 

:FOR n4n BIEETINE,LWITeEeTHE,..,SCIENTI F I E ALITEDRI11M !,,,,J. 
EH. The ,,BLIBETANCE. GIVEN . 	.1171$ NONTliLV .. LETTER REPORT:. • 

Notes-This referenced meeting was held at 3 PM, Friday, May 
11 at CRC involving Mr.Brian Dryden, the Scientific 
Authority, 	and John A Collins representing Spar 
Aerospace Limited. 	This copy of Lettter Report  No  3 
incorporates the revisions  ta the draft copy requested 
by Mr. Dryden. • 
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LIST OF COMPANIES OR AGENCIES 

SSOCIATED PERSONNEL 

CONTACTED AS PART OF INFOMATION G 

FOR, 

MARKET:SW.VEV 9  TASK 1 

"MULTIPLE VOCODERu PROJECT 

j 



1) 	ENTEL 
Buenos Aires, Agentina 

H. Gar4inkle 

• 2) 	EMBRATEL 

Rio de Janeiro, Brazil 
B. Himmelgryn 

L. Pinho 

1 

T.F. Degnan 
J.F. Lockett 

R.D.McCormick 

A. Petranek 

Thomas E. Stilwell 

John S. Rae 

Pat Fans  

8) 	Haliburton Services 
Duncan, Oklahoma 73536 
(405) 251-4397 

Robert L. Toellner 
George Copland 

R.A. Corkum 
B.A. Mukhida 
L.G. Brophy 
D.F. Gasman 

D. Terrant 

M.P. Pothier 
R.A. Ehrhardt 
W.F. Barrett 
D. Bower 

Y. Magalios 

Nazmin Alani 

Matt Lok 
Don Weese 
Mike Zuliani 

J. Livingstone 
Dick More 
Sigmund. Dudek 

Al Perala 
Alan Stones 
Geof4 Wade 
S.M. McKay 

Jim Kelly 
Hans Nord 

COMPANY OR AGENCY VISITED/CONTACTED 	Personnel Contacted , 

3) 	Geo/Sat Comm 
6909 Southwest Freeway 
Houston, Texas 77074 
(713)778-3100 

4) 	Petroleum Communications, Inc 
201 Evans Road 
New Orleans 

5) 	M/A-Corn 
Germantown, MD. 
(301)234-2006 

6) 	Pacific Gas and Electric 
77 Beale Street 
San Francisco 94106 
(415) 781-4211 

7) 	Harris Corporation 
Melbourne, Florida 32901 
(305) 724-3809 

9) 	Maritime Telephone & Telegraph 
Halifax, Nova Scotia 
(902) 421-5091 

10) Newfoundland Telephone Company 
St ,  Johns, Newfoundland 
(709) 739-2000 

11) Telesat Canada 

333 River Road, 
Vanier City. Ottawa 
(613) 746-520 

12) Western Union 
One Lake Street 

Upper Saddle River, M0J007458 

(201) 825-5000 



H. Macumber 

Joe Van Beek 
T.K. Chu 
V. Grebler 

Andre Turcotte 
Penny Barber 
Oswald Hoch 
Jim Carson 

Robert H. Robinson 

Dr. George Pullan 

Dr .,  Peter Kabal 

Rick Brouzes 	Bob all 

13). RCA Americom 
400 College Road East 
Princeton, N.j. 08540 
(609) 7344181 

Robt. Duhamel Sam Friedman 
Tom Mitchell 

14) Comdat Telecommunications Inc 
Ottawa 

(613) 236-3862 

L.H. Lee 

15) Government Telephone Agency 
, 300 Slater Street, Ottawa 
(613) 995-7227 

16) Time and Space Processing Inc 
Santa Clara, California 95051 
(408) 730-0200 

17) Tempest Security integrators 

1750 Courtwood Crescent 
Ottawa (613) 226-3227 

Peter John Lawrencee 
-Steven Baker 
R.E. Jenkins 

18)  

19) 

20)  

Department of National Defence 
Ottawa 

McGill University & INRS 
(514) 768-6691/382-6783 

Canadian Police Information Centre 
RCMP, Ottawa 
(613) 993-9740 
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Systems 	
: Telephone: (514) 457-2150 

	

Division 	1 	Night: (514) 457-9856 
Telex: 05-822792 

SPA 
ZIRES1Y, 

• 

May 22, 1984. 

Canadian Patents and 
Development Limited 
275 Slater Street, 
Ottawa, Ontario 

OR3 

Attention: Mr. T. Da Silva 
Marketing  and  Licensing 

Subject: 	Linear Prediction Vocodor 
(Your case ,720, file 380-7920) 

Iva , 

1 dm pleased to inform you that'on Mmy 11, 1984 Spar Aerospace Limited 	• 
returned to Mr. 8. Bryden, Communications Research Centre the one complete 

demonstration unit of the 2.4 Kbs Linear Predictive Coding ystem which 

SPAR had taken on a loan basis on April 9, 1984. 

Additionally we advice you that SPAR has conformed to all the provisions 

of the Confidential Disclosure Agreement for which an executed copy was 

mailed to you on March 16, 1984. 

Yours very truly, 

c.c.: Mr. B. Bryden, CRC 
Mr. G. Reader, DSS 
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