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IOF Metallic Cable 

198 
198: 
1981 
1981 
198! 
198t 
198; 
1981 
198! 
199( 
199’ 
199: 
1991 
199r 
199! 
199( 
199: 
1991 
199! 
200( 
200 
200: 
200: 
2004 
200! 
2001 

FP Ratio 

0.01 
0.01 
0.02 
0.03 
0.05 
0.08 
0.1 5 
0.26 
0.46 
0.81 
1.42 
2.51 
4.43 

11.97 
18.91 
29.86 
47.1 5 
74.46 

11 7.60 
185.72 
293.30 
463.19 
731.50 

11 55.22 
1824.39 

YO Fiber YO Copper 

0.5% 
0.9% 
1.5% 
2.6% 
4.5% 
7.7% 

12.8% 
20.6% 
31.4% 
44.7% 
58.7% 
71.5% 
81.6% 
90.0% 
94.0% 
96.8% 
97.9% 
98.7% 
99.2 % 
99.5% 
99.7% 
99.8% 
99.9% 
99.9% 
99.9% 

99.5% 
99.1 % 
98.5% 
97.4% 
95.5% 
92.3% 
87.2% 
79.4% 
68.6% 
55.3% 
41.3% 
28.5% 
18.4% 
10.0% 

6.0% 
3.2% 
2.1 Yo 
1.3% 
0.8% 
0.5% 
0.3% 
0.2% 
0.1 % 
0.1 % 
0.1 % 
0.0% 2881 .I 7 100.0% 

PRIVATE/PROPRIETARY 

HIsToRlcAL 
YO Fiber % Copper 

Development of IOF Metallic Cable Future Life Expectancy 
Percent O f  
Pre-I998 

BOY Survival Surviving 
Year % Fiber % Copper Rate Circuits 

----_-----__------ ____-------__--_-_______ ______--________________ ........................ 

B C = l - B  D EI+11 = E b A 

81.56% 
83.66% 
85.26% 
88.54% 
92.56% 
93.93% 
96.44% 
98.72% 
99.12% 

18.4% 
16.3% 
14.7% 
11.46% 
7.44 % 
6.07% 
3.56% 
1.28% 
0.88% 

2000 99.5% 0.5% 63.45% 100.0% 
2001 99.7% 0.3% 0.00% 63.4% 
2002 100.0% 0.0% 0.0% 

Future Life Expectancy: SUm(COl-E)/Ell9991- 0.5 = 1.1 Years 

PRIVATEIPROPRIETARY 
No disclosure outside BELLSOUTH except by writ ten agreement. 



BellSouth Feeder cable 

171% 
2 58% 
3.80% 
5.41% 
7.38% 

BOY 
Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
2012 
201 3 
2014 
201 5 
2016 
2017 

16.85% 1 
18.96% 
21.59% 
24 36% 
28.32% 
32.52% 
37.81% 
44.25% 
51.67% 
59.67% 
67.64% 
75.01% 
81.34% 
86.46% 
90.40% 
93.30% 
95.38% 
96.84% 
97.86% 
98 55% 
99.02% 
99 34% 
99.56% 

Actual 
Fiber 

'enetration 
% 

7.47% 
9.61% 

11.49% 
14.04% 
17.18% 
19.49% 
22.54% 
25.83% 
28.83% 

3.32? 
2.539 
3.259 
3.544 
5.239 
5.869 
7.844 

10.359 
13.319 
16.544 

22.774 
25.35? 
27.444 
29.05( 
30.23( 

31.68' 
32.09' 
32.38' 
32.57' 
32.70' 
32.79' 

~ 19.774 

~ 33.08( 

Universe 1 I Univi 
1992.0731 7 a= :I i 0.461228 1 b =  

SR(b) = i 5860% SR(b) = 

I 

I 

I 
Projected Contribution t 

Fiber total Substitio 
Penetration I Rate 

% % 

0.95% 
1 .SO% 
2 36% 
3 69% 
5.73% 
8.79% 

13.25% 
19.51% 
27.76% 
37.87% 
49.16% 
60.53% 
70.86% 
79.41% 
85.95% 
90.66% 
93.90% 
96.06% 
97.48% 
98.40% 
98.98% 
99.36% 
99.59% 
99.74% 
99.84% 
99.90% 
99.94% 
99.96% 
99.97% 
99.98% 
99.99% 
99.99% 

100.00% 
100.00% 
100 00% 
100.00% 

lniverse 1 
0 19% 
0.29% 
0.46% 
0.72% 
1.12% 
1.71% 
2.58% 
3.80% 
5.41% 
7.38% 
9.58% 

11 .EO% 
13.81% 
15.48% 
16.75% 
17.67% 
18.30% 
18.72% 
19.00% 
19.18% 
19.29% 
19.36% 
19.41% 
19.44% 
19.46% 

19.48% 
19.48% 
19.49% 
19.49% 
19.49% 
19.49% 
19.49% 
19.49% 
19.49% 
19 49% 

19.47% 

Projected 
Fiber 

Penetration 
% 

-0.1946 
-0.29% 
-0.46% 
-0.72% 
-1.12% 
-7.71% 
-2 58% 
-3.80% 
-5 41% 
0.09% 
0.03% 
-0.31% 
0.23% 
1.77% 
2.74% 
4.87% 
7.53% 

11.92% 
16.80% 
23.15% 
31 .00% 
40.13% 
50 00% 
59 87% 
69 00% 
76.85% 
83.20% 
88.08% 
91 68% 
94.27% 
96.08% 
97.34% 
98.20% 
98.79% 
99.18% 
99.45% 

se 2 
2004 

0 4  
49 18% 

5 74 

mtrlbutlon t 
)tal Substitio 

Rate 
% 

lniverse 2 
0 00% 
0 00% 
0 00% 
0 00% 
0.00% 
0 00% 
0 00% 
0.00% 
0 00% 
0 00% 
0 00% 
0 00% 
0.18% 
1 37% 
2 20% 
3 92% 
6.06% 
9.60% 

13 52% 
18.64% 
24.96% 
32.31% 
40.26% 
48.20% 
55.55% 
61.87% 
66 99% 
70.91% 
73.81% 
75 89% 
77.36% 
78.37% 
79.06% 
79.53% 
79 85% 
80.07% 

Total 
2002.75362 I 200': 

0.521644 I 0.3? 
I 

I 
5.53 j 

Historical 
Mortality 

Rate 
% 

3.40 
1.51 
1.63 
1.74 
1.86 
1.99 

2.26 

- 2.54 
2.69 
2.84 
2.84 
2.84 
2.84 
2.84 
2.84 
2.84 

~ 2.12 

2.39 

werage  en 

Combined 
Mortality 

Rate 
% 

~~ 

7.19% 
9.23% 

11.81% 
14.82% 

21.37% 
~ 24.41% 

27.03% 

30.85% 
32.119 

~ 33.629 
34.029 
34.309 
34.499 
34.619 
34.709 

18.09% 

~ 29.180/1 

~- 33.049 

ng Life = 

Em bedded 
Equipment 
Surviving 

% 

~ 

100.009 
92.819 
84.249 
74.299 
63.289 
51.839 
40.769 
30.819 

- 22.489 
15.929 
11.019 
7.479 

~ 5.004 
3.329 
2.194 
1.44? 
0.944 
0.62: 

5.5 

Page I 



BellSouth Distribution cable 

98.86% 
99.28% 

BOY 
Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
201 2 
201 3 
201 4 
201 5 
201 6 
201 7 
201 8 
201 9 
2020 

Projected 
Fiber 

Penetration 
% 

Technologica 
Obsolessence 

Rate 
% 

(due to  Fiber1 

0.23% 
0.57% 
0.68% 
1.08% 
1.69% 
2.63% 
4.04% 
6.07% 
8.85% 

12.40% 
16.55% 
20.93% 
25.08% 
28.63% 
31.40% 
33.43% 
34.84% 
35.78% 
36.40% 
36.79% 
37.05% 
37.21% 

100.00% 

Projected 
Wireless 

Penetration 
% 

0.00% 
1.00% 
2.00% 
5.00% 
9.00% 

14.00% 
19.00% 
24.00% 
30.00% 
35.00% 
40.00% 
46.00% 
51.00% 
55.00% 
60.00% 
64.00% 
68.00% 
71.00% 
74.00% 
77.00% 
80.00% 
82.00% 
82.00% 

Projected 
Wireless 

Penetration 
% 

adjusted for 
l a t a  growth1 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
1 .OO% 
2.00% 
5.00% 

10.00% 
14.00% 
17.00% 
20.00% 
23.00% 
26.00% 
29.00% 
31 .OO% 
33.00% 
35.00% 
36.00% 

rechnologica 
3bsolessence 

Rate 
% 

ue to  Wireles 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
1 .OO% 

3.06% 
5.26% 
4.44% 
3.49% 
3.61% 
3.75% 
3.90% 
4.05% 
2.82% 
2.90% 
2.99% 
1.54% 
0.00% 

1.01 % 

Combined 
-echnologici 

Obs. Rate 
% 

0.239 
0.579 
0.689 
1.089 
1.699 
2.639 
4.049 
6.079 
9.769 

13.289 
19.109 

~ 25.099 
28.41 9 

~ ~ 31.129 
33.889 
35.939 
37.389 
38.399 
38.199 
38.63'3 
38.939 
38.179 

100.009 

Historical 
Mortality 

Rate 
% 

1.37% 
1.53% 
1.69% 
1.86% 
2.03% 
2.20% 
2.38% 
2.56% 

~ 2.74% 
2.92% 
3.1 1 % 

~ 3.30% 

3.69% 
3.89% 
4.09% 
4.30% 
4.51% 
4.73% 
4.94% 
5.16% 

~~ 

-~ ~ 3.49% 

Combined 
Mortality 

Rate 
% 

~ 

2.049 
2.599 
3.369 
4.449 
5.999 
8.149 

15.509 
- ~~ 21.329 

27.289 
30.639 
33.399 
36.199 
38.299 
39.829 
40.91 9 
40.859 
41.409 
41.81 9 
41.239 

. 100.009 

~ 11.919 
- ~- 

lverage Remaining Life : 

Embedded 
Equipment 
Surviving 

% 

100.00% 
97.96% 
95.43% 
92.23% 
88.1 3% 
82.85% 
76.11% 
67.05% 
56.65% 
44.58% 
32.42% 
22.49% 
14.98% 

9.56% 
5.90% 
3.55% 
2.10% 
1.24% 
0.73% 
0.42% 
0.25% 

0.4 

Page I 



Analog Circuit Eqpt 

Fiber Penetration 
in the Feeder 

NOTE: 
The Life estiamte of Analog Ckt eqpt is based on the demise 
of copper in the feeder. The life curves for feeder copper are 
shown here (end date of 201 5). 

PROPRIETARY 
NOTICE 

Nd for use or & d ” ~  outside BellSouth 
Companies acept uncbr written agreement 

BOY 
Year 

1982 
1983 
1984 
1985 
I986 
1987 
1988 
1989 
I990 
1991 
1992 
1993 
1994 
1995 
I996 
1997 
1998 
1999 
2000 
200 I 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 I 
2012 
2013 
2014 
2015 

Projected Technological Historical 
Fiber Obsolessence Mortality 

Penetration Rate Rate 
YO % YO 

0.19% 
0.29% 
0.46% 
0.72% 
1.12% 
1.71% 
2.58Yo 
3.80% 
5.41Yo 
7.38Yo 
9.58% 

1 1.8OYo 
14.00% 
16.85% 
18.96% 
2 1.59% 
24.36% 
28.32% 
32.52% 
37.8 1 % 
44.25% 
5 1.67% 
59.67Yo 
67.64% 
75.0 I Yo 
81.34% 
86.46% 
90.40% 
93.30% 
95.38% 
96.84% 
97.86% 
98.55% 
100.00% 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00% 
2.37% 
2.45% 
2.49% 
3.32% 
2.53% 
3.25% 
3.54% 
5.23% 
5.86% 
7.84% 
10.35Yo 
13.31Yo 
16.54Yo 
19.77% 
22.77% 
25.35% 
27.44% 
29.05% 
30.23% 
3 1 .08% 
3 1.68% 
32.09% 
32.38% 
32.57% 

8.33% 
9.43% 
10.55% 
1 1.68% 
12.83% 
13.99% 
15.1 5% 
16.33% 
17.52% 
18.71% 
19.91% 
2 1.12% 
22.32% 
2 3.5 4% 
24.75% 
25.97% 
27.19% 

Combined 
Mortality 

Rate 
O h  

13.70% 
16.53% 
19.81% 
23.44% 
27.25% 
3 1 .OO% 
3 4.470/0 
37.54% 
40.1 5% 
42.32% 
44.12% 
45.64% 
46.93% 
48.08% 
49.1 1 I 
50.08% 

Embedded 
Equipment 
Surviving 

Oh 

100.00% 
86.30% 
72.03% 
57.76% 
44.22% 
32.170/0 
22.20% 
14.55% 
9.09% 
5.44% 
3.14% 
1.75% 
0.95% 
0.51% 
0.26% 
0.13% 

Average Remaining l i fe  = 4.0 



TECHNOLOGY: ANALOG / DIGITAL CONVERSION CIRCUIT EQUIPMENT 
UNITS: (CIRCUITS) 

YEAR 

1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 

ARL = 

IDtl IDml IDCl ISCl 
% DISPLACEMENT DISPLACEMENT DISPLACEMENT SURVIVAL 

SURVIVING TECHNOLOGICAL NORMAL COMBINED COMBINED 
BOY OBSOLESCENCE MORTALITY RATE RATE 

100.0% 
91.7% 
66.7% 
35.0% 
16.9% 
2.2% 
0.0% 

2.6 

’ H = HISTORICAL 
* E = ESTIMATED 

NOTE 1 NOTE 2 

0.00% 8.33% 
19.68% 9.43% 
41.38% 10.55% 
45.24% 11.68% 
85.10% 12.83% 
90.00% 13.99% 
90.00% 15.1 5% 

0.08326 
0.27254 
0.47566 
0.51 639 
0.87013 
0.91 399 
0.91515 

U.91674 
0.72746 
a .m30 
0.48361 

0.08601 
0.12987 

0.08485 

NOTE 1: Displacement due to Technological Obsolescence 
is based on Analog Switching Life Analysis. 
However, some A/D eqpt will probably be left t o  serve spc 

NOTE 2: Displacement due t o  Normal Mortality is based on Actuari. 
Analysis (often called Historlcal Mortality Analysis) of the 
historical mortality data (Le. investment and retirements 
year of placement) of the Circuit Other account. 

PRIVATE~PROPRIETARY: No disclosure outside BELLSOUTH except by written agreement. 



TECHNOLOGY: 
UNITS: 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
201 3 
2014 
2015 
201 6 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

OTHER DIGITAL CIRCUIT EQUIPMENT 
(CIRCUITS) 

BOY FIBER TECHNOLOGICAL 
SURVIVORS PENETRATION OBSOLESENCE 

7 YEAR LAG 
RATE RATE 

28.32% 
32.52% 
37.81% 
44.25% 
51.67% 
59.67% 
67.64% 
75.01% 
81.34% 
86.46% 
90.40% 
93.30% 
95.38% 

5.23% 
5.86% 
7.84% 
10.35% 
13.31% 
16.54% 
19.77% 
22.77% 
25.35% 
27.44% 
29.05% 
30.23% 
31.08% 

% lDml 
SURVIVING DISPLACEMENT 

BOY RATE 

NOTE 1 

100.0% 
79.0% 
71.6% 
64.2% 
57.0% 
47.4% 
38.7% 
30.7% 
23.3% 
17.0% 
11.8% 
7.7% 
4.8% 
2.9% 
1.7% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0.06616 
0.07533 
0.08458 
0.09388 
0.1033 
0.1127 
0.1222 
0.1317 
0.1413 
0.1 509 
0.1606 
0.1702 
0.18 

0.1897 
0.1995 
0.2093 
0.2191 
0.229 
0.2388 
0.2487 
0.2585 
0.2684 

COMBINED 
RATE 

6.62% 
7.53% 
8.46% 
9.39% 
10.33% 
11.27% 
16.81% 
18.26% 
20.86% 
23.88% 
27.24% 
30.74% 
34.21% 
37.42% 
40.24% 
42.63% 
44.59% 
46.21% 
47.54% 
24.87% 
25.85% 

% 
SURVIVING 

BOY 

100.00% 
93.38% 
86.35% 
79.05% 
71.63% 
64.23% 
56.99% 
47.41% 
38.75% 
30.67% 
23.34% 
16.98% 
11.76% 
7.74% 
4.84% 
2.89% 
1.66% 
0.92% 
0.49% 
0.26% 
0.20% 

ISml 
SURVIVAL 

RATE 

0.93384 
0.92467 
0.91542 
0.90612 
0.89670 
0.88730 
0.83187 
0.81738 
0.79138 
0.76119 
0.72764 
0.69258 
0.65788 
0.62580 
0.59756 
0.57373 
0.55408 
0.53792 
0.52460 
0.00000 

0 

I 

6.90 
NOTE 1: 
Displacement due to Normal Mortalitv is based on Actuarial 
Analysis (often called Historical Mortalitv Analysis) OF the 
historical mortality data 1i.e. investment and retirements bv 
year of placement) of the Circuit Other account. 

PRIvATEIPROPRIETARY: No disclosure outside BELLSOUTH except by wrltten agreement. 



PRl VATElPROPRl ETARY 

YEAR 

1993 
1994 
199s 
1996 
1997 
1998 
1999 
2000 
2m1 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

ASYNCHRONOUS OPTICAL CIRCUIT EOUIPMENT 
(CIRCUITS) 

lot1 loml l 0 C l  ISCl 
% DISPLACEMENT DISPLACEMENT DISPLACEMENT SURVIVAL 

COMBINED COMBINED BOY SURVIVING TECHNOLOGICAL NORMAL 
SURVIVORS BOY OBSOLESCENCE MORTALITY RATE RATE 

NOTE 1 NOTE 2 

100.0% 0.16866 0.03907 
79.9% 0.20467 0.04802 
60.5% 0.23798 0.05705 
43.5% 0.26638 0.06616 

19.6% 0.30601 0.08458 
12.4% 0.31829 0.09388 
7.7% 0.32689 0.1033 
4.6% 0.33279 0.1127 
0.0% 0.33677 0.1222 

0.33943 0.1317 
0.1413 

ARL = 5.1 0.1509 
NOTE 1: 0.1606 

29.8% 0.28899 0.07533 

Dlsplacement due t o  Technological Obsolescence 
Is based on SubstltutlOn Analysls of SONET 
for AsynchrOnOUS Optical Circuit EQUlpInent 
with 3-year lag. 

0.20114 
0.24287 
0.28145 
0.31492 

0.36470 
0.38229 
0.39643 
0.40798 
0.41782 
0.42643 

0.34255 

NOTE 2: 
Dlsplacement due to NOrmal MOrtalltv Is based on Actuarial 
AnalvSlS loften called HIStOrical Mortailtv AnalVslS) of the 
hlStOrlCdl mortalltv data (Le. Investment and retlrements by 
year of placement1 o f  the Clrcult other account modlfled t o  
account for the average age of a5ync optical circult equipment 
whlch differs from that of Clrcult other. Used a 3 year lag. 

0.79886 
0.75713 
0.71855 
0.68508 
0.65745 
0.63530 
0.61771 
0.60357 
0.59202 
0.58218 
0.57357 
1 .m 
1.ooLmo 

TECHNOLOGY: ASYNCHRONOUS OPTICAL CIRCUIT EQUIPMENT 
UNITS (CIRCUITS) 

ASYNC OPTICAL 

I1999 ANALYSIS) 

0 

% Of OPtlcal 

mon 

SR = 
a -  
b -  

1991 
1992 
1993 
1994 
199s 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

95.26% 
92.94% 
89.61% 
84.97% 
78.75% 
70.83% 
61.41% 
51.06% 
40.61% 
30.94% 
22.70% 
16.14% 
11.20% 
7.64% 
5.14% 
3.43% 
2.27% 
1.50% 
0.99% 
0.65% 

FP 
SONET RATIO 

% O f  OPtlcal INEW/OLDI 
11999 ANALYSIS1 I1999 ANALYSIS) 

R S 
laon 

66.1% 
1998.1 

0.4225196 

4.74% 
7.06% 

10.39% 
15.03% 
21.25% 
29.17% 
38.59% 
48.94% 
59.39% 
69.06% 
77.30% 
83.86% 
88.80% 
92.36% 
94.86% 
96.57% 
97.73% 
98.50% 
99.01% 
99.35% 

0.0498 
0.0760 
0.1159 
0.1 769 
0.2699 
0.4118 
0.6283 
0.9586 
1.4627 
2.2318 
3.4052 
5.1957 
7.9276 

12.0959 
18 4559 
28.1601 
42.9667 
65.5586 

100.0293 
152.6249 

lDtl 10t1 
DISPLACEMENT DISPLACEbEM 

TECHNOLOGICAL TECHNOLdGlCAL 
OBSOLESCENCE OBSOLESCENCE IOF & Loop 
I1999 ANALYSIS) (1999 ANALYSIS) Actual 

13 YEAR LAG1 % Of OptlCal 
T -  IJ - TI-31 

1 - ~ 0 l + 1 1 / 0 ~  

0.02433 
0.03580 
0.05179 
0.07324 
0.10051 

0.15297 
0.16866 
0.20467 
0.23798 
0.26638 
0.28899 
0.30601 
0.31829 
0.32689 
0.33279 
0.33677 
0.33943 
0.34120 
0.34236 
1.MJooo 

6 27% 
10 7 2 1  
31 55% 
36 94% 

0 07324 46 31 96 
0.1oos1 56 49% 

b.15297 60 04% 
0 16866 
0 20467 
0.23798 
0.26638 
0.18899 
0.30601 
0.31829 
0.32689 
0.33279 
0.33677 
0 33943 
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BST 

Development of the Average Remaining Life 
Digital Switching - Analog Line Equipment (ALE) 

I I i 

Projected Technologica 
IDLC Obsolessence 

Penetration Rate 
% % 

BOY 
Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 

Historical Combined 
Mortality Mortality 

Rate Rate Survivors 
% % YO 

IDLC Actual % 1 

79.41% 19.75% 
83.48% 20.56% 
86.88% 21.22% I 15.09% 31.86% 10.29% 

16.06% 33.32% 7.01% 
17.02% 34.62% 4.67% 

19.46% 
22.16% 
25.35% 
30.79% 

43.29% 
50.00% 
56.71% 
63.18% 

36.82% 

93.70% 22.51% 
95.12% 22.77% 

201 6 96.23% 

3.35% 
4.10% 
7.29% 
8.71% 

13.42% 
14.95% 
16.38% 

I 1 9.9 5% 37.97% 1.24% 
20.93% 38.93% 0.77% 
21.91 % 21.91 % 0.47% 

6.62% 13.42% 100.00% 
7.53% 15.59% 86.58% 
8.46% 17.84% 73.08% 
9.39% 20.11% 60.05% 
10.33% 22.36% 47.97% 
11.27% 24.54% 37.25% 
12.22% 26.60% 28.11% 

2007 I 69.21% 17.66% I 13.17% 28.51% 20.63% 
2008 I 74.65% 18.79% I 14.13% 30.27% 14.75% 
2009 
2010 
201 1 

5.78% 1 
7.84% 1 
9.96% 1 
12.64% 1 
15.11% ? 
16.74% 1 

18.28% A 

19.46% ' 
22.16% ' 

Historical Mortality Patterns of Diaital Switchina ALE 

The historical mortality patterns are similar to that of 
general circuit equipment. They are derived from the best fit 
mortality curve to the 19891991 band of data. This band 
was chosen because it is the most recent band prior to the 
influence of significant technological substitutions. The best 
fit Gompertz-Makeham survivor curve is that shown; and its 
average life is 12.0 years. 

ALE Technoloay 

ALE circuit packs interface voicsgrade analog loop 
channels with the Digital Switch. As the loop transitions to an 
integrated digital network, via Integrated Digital Loop Carrier 
(IDLE), the IDLC loop channel must interface with the switch 
via a DLE circuit pack; ALE are not compatible with an 
IDLC architecture. IDLC is rapidly replacing analog channels 
in the loop. As the IDLC substitution progresses, ALE circuit 
packs are, by necessity, replaced with DLE circuit packs. 
The IDLC substitution, therefore, is directly causing the 
technological obsolescence of Digital Switching ALE 

hnological substitution is reflected in the 

surpluses of ALE equipment were 
documented in several central offices in Florida. Then, we 
predicted that DESS interim retirement levels would increase 
as a result of ALE obsolescence; subsequent history bares 

2012 I 89.66% 21.75% I 18.00% 35.83% 3.06% 
2013 I 91.91% 22.17%) 18.97% 36.94% 1.96% 

~. - 

2017 I 100.00% I 22.90% 22.90% 0.37% 
2018 1 100.00% 23.88% 23.88% 0.28% 

I 201 9 100.00% 24.87% 24.87% 0.21 % 
2020 I 100.00% 1 25.85% 25.85% 0.16% 
2021 100.00% 

Average Remaining Life = 4.49 

PRIVATUPROPRIETARY 

PrivatelProprietary 



BST 
Digital Switching - Digital Line Equipment (DLE) 

ILE Equipment 
Historical 
Mortality 

Rate 
% 

Developmend of the Economic Life and the Average Remaining Life 
I I 

TR303 Complient DLE DLE Switching Equipment 
; Technological Historical ; Combined 
; Obsolessence Mortality ; Mortality Embedde 

Penetration Rate Rate : Rate Survivin! 
Yo i % % ; % ; O h  Year 

2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 

19.77% 
20.87% 
21.96% 
23.05% 
24.13% 

1.01000E+00 = c 
2.96920E-51 = g 
3.18234E+00 = s 

I 

I 

Newly Placet 
Beginning of 

Period 
Surviving 

% 

1 .ooooo 
0.99420 
0.97700 
0.94888 
0.91070 
0.86364 
0.80916 
0.74890 
0.68462 
0.61809 
0.55105 
0.48507 
0.42153 
0.36160 
0.30614 
0.25578 
0.21087 
0.17151 
0.13761 
0.10889 
0.08498 
0.06539 
0.04961 
0.03710 
0.02735 
0.01987 
0.01422 
0.01003 
0.00697 
0.00477 
0.00321 
0.00213 
0.00139 
0.00089 
0.00057 
0.00035 
0.00022 
0.00013 
0.00008 

2006.5 = a  
0.65 = b 

91.6% = SR 
Embedded I I 

I 0.60%: 
1.31 YO i 
2.50%; 

2.88% 5.00%; 
4.02% 9.32%: 

7.45% 41.95%; 

0.71% 
1.21% 
2.56% 
4.55% 
7.86% 

13.09% 
20.05% 

6.62%; 

8.46% i 

10.33%; 
11 27% 

7.53%; 

9.39%: 

12.22%; ::;”:/ 58.05%: ’ 27.75%/ 13.17%; 
72.61%: 34.70% 14.13% : 

10.85% 83.55%; 39.93% 15.09%; 
11.97% 90.68% 43.34% 16.06%; 
13.10% 94.91%; 45.36% 17.02%; 

97.27%: 18.00%; 
15.34% 98.56% 18.97% 
16.45% 100.00%[ 19.95%: 
17.56% 20.93%: 
18.67% 

25.21% 
26.29% 
27.36% 
28.42% 

25.21% 
26.29% 
27.36% 
28.42% 
29.48% I 

32.63% 
33.67% 
34.70% I 
37.76% 
38.77% 
39.77% 

7.27%: 100.00 
8.63%; 92.73 

10.77%! 84.72 
13.46%; 75.59 
17.29%; 65.42 
22.73%; 54.11 
29.59%: 41.81 
36.95%; 29.44 
43.54%: 18.56 
48.55%: 10.48 
51.96%; 5.39 
54.17%; 2.59 
55.62%, 1.19 
56.64%; 0.53 
98.95%; 0.23 
20.93%; 0.00 

- 

- 

+ 

/ 
Notes: 

Historical Mortality Patterns of Diqital Switchinq DLE 

The historical mortality pattems are similar to that of 
general circuit equipment. They are derived from the best 
fit mortality curve to the 1989-1991 band of data. This 
band was chosen because it is the most recent band prior 
to the influence of significant technological substitutions. 
The best fit Gompertz-Makeham survivor curve is that 
shown with an average life of 10 years. 

TR-303 DLE Technoloqv 

008 compliant and incompatible with the new TR-303 
standards. Savings associated with TR-303 are 
substantial, and the substitution of TR-008 with TR-303 
has already started. 

Nearly all of the embedded DLE technology is TR- 

The substitution of TR-303-compliant DLE for TR- 
008-compliant DLE will probably follow the deployment of 
NGDLC systems. The penetration of NGDLC has been 
modeled with a substitution rate of 91.6% over 15 years. 
Based on engineering judgement. the TR-303 for TR-008 
substitution is shown as lagging the NGDLC penetration 
by two years. 

PROPRIETARY 

PRIVATE\PROPRIETARY 
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Nd for use or dl86lowr.0 outside Bo/lSw!*h 
Companies except under wriiten a, f .  



BST 
Digital Switching - Trunk Interface Equipment (TIE) 

Develoamend of the Economic Life and the I 

1.01000E+00 =c 
2.96920E-51 =g 
3.18234E+00 =s 

2006.1 =a 

66.10% =sr 
0.422520 =b 

SONET Com lient TIE 
Beginning of j Historical i Technological 

Surviving Rate Penetration j Rate 
76 j ?A % % 

0.04961 i 25.21% 
0.03710 26.29% 
0.02735 ! 27.36% 
0.01987 j 28.42% 
0.01422 j 29.48% 
0.01003 i 30.54% 
0.00697 ; 31.59% 
0.00477 / 32.63% 
0.00321 i 33.67% 
0.00213 I 34.70% 

0.00089 i 36.75% 
0.00057 i 37.76% 
0.00035 38.77% 

0.00013 ; 40.76% 

0.00139 i 35.73% 

0.00022 ; 39.77% 

0.00008 ; 100.00% 

rerage Remaining Life 

Year 

2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 

Embedded 
TIE Switching Equipment 

Historical j Combined 
Mortality j Mortality 1 Embeddec 

Rate i Rate Surviving 

6.62% j 9.72%1 i.ooooa 
7.53%: 11.98% i 90.289 
8.46%; 14.69%: 79.460, 
9.39% i 17.85%: 67.799 

10.33%; 21.4 1 %  
1 1.27% : 25.18% 
12.22% j 28.92% 
13.17%i 32.37% 

15.09%: 37.90%; 

17.02% j 41 -57% j 

14.13%; 35.39%: 

16.06%; 39.93%; 

55.699 
43.769 
32.749 
23.279 
15.749 
10.179 
6.329 
3.793 

18.00%; 42.91%: 2.229 
18.97%i 44.03%; 1.279 
19.95%; 45.00%i 0.719 
20.93%; 45.87%: 0.393 
21.91%: 46.67%; 0.213 

23.88%; 94.63%; 0.069 
24.87%; 94.70%1 0.0001 

22.90%; 47.43%; 0.119 

Average Remaining Life = 4.8 

Notes: 

Historical Mortality Patterns of Diqital Switchinq TIE 

The historical mortality paltems are similar to that of 
general circuit equipment. They are derived from the best 
fit mortality curve to the 1989-1991 band of data. This 
band was chosen because it is the most recent band prior 
to the influence of the SONET technological substitution. 
The best fit Gompertz-Makeham survivor curve is that 
shown; and its average life is 12.0 years. 

SONET TIE Technology 

SONET compliant, operating at the DSI  rate and 
incompatible with the new SONET standards. 

Most all of the embedded TIE technology is non- 

Because of the huge advantages of SONET. the 
substitution for SONET in the IOF and Feeder portions of 
the network are proceeding at the fastest substitution 
rates experienced in our industry. It is therefore very likely 
that SONET will penetrate the DESS trunking multiplexes 
equally as fast. 

The penetration of SONET TIE eqpt is expected to 
follow the penetration of SONET in the IOF. 
Conservatively, we have modeled the deployment of 
SONET TIE after SONET transport but with an eight-year 
lag. 

PROPRIETARY 
NOTICE 

Nd for use or disd~glm outside BellSorrth 
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