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— Identlfy Ke3; Parameters " 4 ._ |
— Develop Tests to- Ve@y StandardParameteﬁrs

— Focus on Low-Power DC Modems

* Resolve Inconsistent Modem Performance
— One Modem can Call Site, Another Cannot




+ Tests Usm Teley : y _
_ Attenuation aﬁd Noise Added = " \EF< 4
— Multiple Combinations of Modems and Chipsets

* Analysis of and Experimentation with
Modem Strings
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DC MODER | MODEM TYPE [ RATE (in bps) |[PROTOCOLS SUPPORTED|Wde RAMGE | Wdo [ CURREMT (in mA)| MANUFACTURER
DLk 4100 ET 9E00 ABCD 12240 12 300 Arc Electronics
[h-24 L% Cellular 2400 ABCDEG 10%-36% | 12 100 Arc Electronics
Ih1-14 4% Cellular 14400 ABCDEGI 10%-36% | 12 140 Arc Electronics
Ih-33.6L Cellular 33600 ABCDEGI 10%-36% | 12 140 Arc Electronics
Starcomm Cellular 9500 A8 CDEID KM O 18N| 12 GO0 Starcomm
DEM ChSO0 Cellular Q00 A.8,C D K MM 4 a0 Arc Electronics
ML 2 4L Dial up 2400 A.8.C h-aEN | 12 b5 Telenetics! AE.
4 3600 Dial upd L.L. 33600 ABLCDEFGIK 12%-60% Telenetics! A.E.
Ind. Maodem 2685 | Dial up/ L.L. 28800 ABCDEFIJK 1% 12 Arc Electronics
J342L Dial upd L.L. 33600 ABCDODEG|JKM 5.8%-14% | 12 260 Star Commd A E.
ML 9 BLY Dial up/ L.L. aE00 A8 G| K 36N | 12 114 Telenetics! &.E.
ML 14 414 Dial upd LL. 14400 A8 .CDE|JK ki O3B | 12 160 Telenetics! &.E.
ML 28 8% Dial upd L.L. 28800 A B CDOEF,.!JK R 3B | 12 205 Telenetics! & E.
14421 Dial upl LL. 28800 ABCDEIJKN 5EN-14 | 12 260 Star Commd A.E
4. 3400 Dial upd L.L. 28800 ABCDEF 12%-B0% | 12 Motorola
OSP 9600 Leased Line 9500 O 10%-63% Telenetics! A.E.
cascade 14.4 Dial up 14400 & 8 .C.0E|.J kK a.8%-14%| B Diarmond
cascade 33.6 Dial up 33600 A.8.CDEFGI KM 2.9%-14%| B Diarmond
Starcomm Dial up 14400 AB8CDE!IJK oyl 9 2t Electrondcs




& BELL 1053 -eeee 0 —300bps

B:BELL 2124 1200 bps Highlighied Modems are the ones tested
ORI T 1200, 2400 bps

| 4200, 9600 bps

E. V.32big - 4200, 7200, P600, 12000, 14400 bps

I 2400, 4200, 7200, 2400, 12000, 14400, 16200, 19200, 21600, 24000, 26400, 25200 bps
G W 3dbig e e 2400, 4200, 7200, 9600, 12000, 14400, 16200, 19200, 21600, 24000, 26400, 28200, 33600 bps
L i)

I V42his e SETE THE COMPRESEION RATIO AT 41

I WINE 5 oo SETS THE COMPEESSION RATIO AT 2:1

Kvad - ERROR CONTROL PROTOCOL (MHFPL - MHPS

I N SETS THE COMPRESEION RATIO AT 3:1

LI WP 10 --eeee- OLDER SPECIAL FEATURED PROTOCOL FOR CELLULAR ENVIEONMENT

H: MNP 10EC —----- ENHANCED MNP 10 FROTOCOL

TABLE 1 - LIST OF PROBABLE MODEMS
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— Also Popular in Commercial Equipment

Motorola
— Only Found in Own Modems

Other Older Chipsets Mostly Abandoned
Any Compatibility Issues?










Attenuated LineTésts.. il
— Add S;,gnal Power Losses

-

“Noisy” Line Performance
— Additive White Gaussian Noise

Combination Tests
— Noise + Attenuation; Focused Tests




COonnections™ W s

and Protocols. - ™
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Incompatible Protocols (compression,
modulation, etc) Were Resolved by Modems

No Special Modem Strings Were Required
— Other Than Answer on Ring
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: Attenuatlon lncr-e € ei ntil Connection®
Could Not be Established or Malntamed

« Attempted Most Combinations and Calling
Directions (focused on calling DC Modems)
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5706 /V32 | LAPM/ V.42bis ¥

57600 /' V32 [ LAPM/ V.42bis / 14400 115200/V. 32/LAPMN42b|S/144OO 14 =19
57600 /' V32 | LAPM/ V.42bis / 14400(1 15200/V.32/LAPMN42b|S/14400 14--19

57600 /' V32 | LAPM/ V.42bis / 14400(1 15200/V.32/LAPMN42biS/14400 18--26
57600 /' V32 | LAPM/ V.42bis / 14400(1 15200/V.32/LAPMN42biS/14400 19-29

- Connection could not be maintained above 28 dB Attenuation



A) Starcomm 14.4 (Rockwell)

B) Cascade 14.4 (Rockwell)

C) Cascade 33.6 (Rockwell) 32| 281INAT30 28°
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101Se (90 dE m) STl

s
 Noise Iﬁ‘éreased Until Connection Could Not .
be Established or Maintained

« Attempted Most Combinations and Calling
Directions (focused on calling DC Modems)




w
B) Cascade 14.4 (Rockwell)  {60¥NATG016C NPINF
C) Cascade 33.6 (Rockwell) ;60160 NA| 6016055 NA|NP NP
mmmmmm

E) US robotics 56 K(USR) |60 | 50| 60 | 60 |NA| 60 | 60 | 55 | 85
F)Zoom 56 K (Lucent) |60 55|50 60|60 |NA|60|60 |65
G) Laptop 56 K (Lucent) |60 |60 |NA| 6060 | 60 [NA|NP|NP




(X CONATCTTALTIOMNT

i Other

* Did Not'Demonstrate Any Significant
Variations Between Modems (Other than
previously noted)
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. ItHasBeenR_po ecm tical Modems I

— Tested only Starcomm 14 4K
(Performance on Par With Other Pairs)

Conclusion: Other Considerations Must be Taken

— Modem Strings

— Power Requirements (solar/battery)
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'~ Send to Traffi€ 1"1.' In g EguTpmen
Get Proper Modém | ’tTngs-'Tor Modem

— Requlres Spec:1ﬁc Modem Strings for Desktop or
Calling Modems as Well

e Problem: Certain Pairs Sometimes Seem

Incompatible




A3 = Max MNP Blocks
%E1 = Line Detect & Retrain
SO = Answer on Ring 1
S24 = Delay to Sleep
S7 = Wait for Carrier Time

White = Modem Default




White = Modem Default




&FS7 90&YO L-' j Iiw“- vas

— Remote Site:
&FS0=1S24=120S7=90&Y0&WO

Connection Worked Perfectly




— Using Identical Modems May Increase
Reliability, But Little Performance Increases




163 ANSWET 1IN
- “*(and Elov Contro
— Others Can Opt1mlze Performance to Some Degree

— Minimize Modem Strings (don’t repeat defaults)

Environmental Ratings of Modems for Remote Sites
— Noted Some “Industrial” Modems Rated Only to 125°F
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