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1. Agenda - Part 1

1. Wireless Communications Spectrum 107

. Introduction
. Paging Spectrum
. Two-Way Radio Spectrum

Commercial (Franchise) Wireless Telephone
Carrier Spectrum

New Spectrum opening for two-way
operation
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1. Agenda
2. Whatis DAS?

1.

SIS

A system designed to put signal inside of structures
where it cannot penetrate from outside sources, or
where outdoor sources do not exist

Distributed antenna system
In building wireless system
BDA system

many other trade names

3. Why?

SIS

Better Quality of service
Continunity of Service

Public Safety- Reduced human exposure to RF
radiation

Increased commercial revenue



There is much spectrum available for use in
the US that provides connectivity to the public
and commercial market. Differences in the
bandplans for each spectum allocation create
difficulties in the design of RF distribution
systems. Some of these differences are:
Channel Bandwidth

Channel Guard Band width

Frequency propagation

 Transmit / Receive frequency spacing
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Wireless Paging

Paging Radio Frequency Spectrum of Interest:
e 35 Mhz

* 43 Mhz

152-159 Mhz (two-way)

454 Mhz (two-way)

935 Mhz



Paging (Lower) Bandplan

43 MHz 152 & 158 MHZ qunpaiveny

20 kHz channels 20 kHz channels e 'E'.:f: 20 kHz channels
16 center frequencies 16 center frequencies ; e 4 center frequencies
availahbhle for auction in available for auction in 3 available for auction in
each EA each EA each EA
{see Channel Listing) {see Channel Listing) e {see Channel Listing)

el ' huarme]
[Livense

Paging 35 MHz Paging 43 MHz Paging 152 & 158 MHz
Unpaired

: (License € hanne]
Sulfis) | Freguency Band Sullix} | Frequency Band (Livense
CA e e ] oA A3 19 - 113_j| SulTix) Lregueney Band
CB 13521 -35.13 DB 4370 - 4313 Li A 152.230 - 152.250)
s 3573 38 15 D 4373 _ 4375 L3 152,830 - 152850

CE 357 - 3531 DE 4379 - 43 31 : =

55 35.33 - 35.35 DE 43.33 - 43,35 Sutes Beler u nest pagze loe 1322139 M Hoe  Paeed)
L 3537 - 3539 D3 4337 - 43.39
CH 35.41- 3543 DH 4341 - 43 43
T 35.45 - 3547 DI 4345 - 43 47
1 35.49 - 35 51 DI 4349 - 4351
CK__ [35.53-35.55 DK 43.53 - 43.55
CL_ |3555 - 35 57 o 43.55 - 43.57
3% 573820 o 43.87 - 43.59

CN__|35.59 - 35.6l DN 43.59 - 43.61
B 43 61 -43 683

CO__|35.61-35.63 28 400 40

TP |35.65 - 35.67 : ;




Pagmg (Lower) Bandplan ...,

454 MHz t Paired)

40 kHz channels®

26 paired center
frequencies available
for auction in each EA
{see Channel Listing)

40 kHz channels™®
18 paired center
frequencies available
for auction in each EA
{see Channel Listing)

Paging 152-159 MHz Paired

¢ hannel

Paging 454 MHz Paired

ChannclLicenz 2
Sutfis) Frequency Band

{Livernse SulTix)

I'requency Band

"M

152.015-152.045 / 158.475-158. 505

{14

450123 4240375 -

4Z0125 45905372

{iH

4340373 4340023

AERA3TEAI00012

I’ B

152.045-152.075 / 158.5005-158. 535

434 0025 A3 RTS -

420002 5450087

152.0075-152.105 / 158.535-158.565

J5 0BT <454, 1125 ¢

JE00RTI 4501125

152, 1)5-152.135 / 158.565-158, 595

G 1125 <454, 15375 ¢

S0 12545915375

152.135-152.165 7 158.595-158.625

3. 1373454, 1025 -

4301373459 1022

152.165-152.195 / 158.625-158.655

434 1023 54 [R7S -

430 1025450 [RTS

45, [R7E 4543125

30 |RTIA502125

152, 195-152.225 / 158.655-158.685

4521254542375 ¢

4503|215 450. 3375

152.495-152.525 / 157.755-157. 785

432373454, 2025

4303375450 202 5

152.525-152.555 / 157.785-157.815

3. 30525 54 ARTE -

4502032 5 450 KT

152.555-152.585 / 157.815-157.845

D L e e

450 K75 430.5125

152.585-152.615/ 157.845-157. 875

51,3125 454 535373

J450.5121545453375

5. 3373 54,3025 -

4503375450502 5

152.615-152.645 / 157.875-157.91)5

3. 30523 54 3575 ¢

4505025450 55875

152.645-152.675 / 157.905-157.935

45, 3BT 454 4125

I ARTI 404105

152.675-152. 705/ 157.935-157.965

A3l 125 4544375 -

4501254504375

152.705-152.735 / 157.965-157. 9495

454375 4544025 -

4504375450402 5

152.735-152.765 / 157.995-158.025

3. 40525 454 A5TE -

45040525 45045875

43 457 454 5123 -

4304875459512

152.765-152.795 / 158.0025-158.055

45,5125 <45 5

;4505115450557

S S e e S

152.795-152. 825/ 158.0055-158. )85

5 2375 <454, 500

JAE0E3TEAZ0501E

Motz Reler v provicws pagzs Doe 1521358 M He (Unpanced)

* U hese wee panred channels of Z0kHe each

43 5023 434 557

SRR AN AT IRTE

3 2573 45405125 ¢

450 ERTI 4500125

G501 25 454 0375

S4ERGI25 450057

3 0373 A3 G023

4300375450000 3




Two - Way Radio

Two-Way Radio Frequency Spectrum of Interest:
e 34-39 MHz

e 150 MHz Band

e 220 MHz Band

* 430-512 MHz Band

e 700 MHz Band (under construction)

e 806-869 MHz Band

e 896-935 MHz Band



Auctions 34 & 36 Specialized Mobile Radio Bandplan

851.0125 MHz

23 | 25| 23] 25
Chl Chl] Chl Ch

854.7375 MHz

|:| General Category Fool
- SMR Category Pool

- Public Safety, Industrial/lLand Transportation
& Business Pools

861.0125 MHz

12 12 12 12 12 12 12 12 12 12| 20

| P EE LY e

14 14 1d Il 14 1 1ol 14 d |

Ch Ch Ch Ch Ch Ch Ch Ch Ch Ch
| /] 864.2625 MHz

Y

Channals
20, 241,281,321, 351

202 242 282 322 362
203,243 283323 363
204 244, 284 324, 364
205,245 285 325 385
206, 246, 286, 325, 366
207,247 287,327 367
208,248 288, 328 36

221,261, 31, 341, 381
222 262 302, 142, 382
223,263,303, 343 383
224 264, 304, 344 384,
225, 265,305,345, 385
226, 266, 308, 345, 386
227 267 307, 47, 387
228 268, 308, 348 388

<|cl=lw|zlal ololzl=l =l ]| T




39 GHz Band Auocationﬁty\

39 GHz

Frequency Band Limits (MHz)

38,600 38,800 39,000 39,200 35,400 38,600 358,800 40,000
38,700 28,500 39,100 29,300 ‘ 39,500 ‘ 28,700 39,8900 ‘

Fixed Radio A B

&

obile Radi Block Block

50 MHz/ea. 50 MHz/ea.
38 600 Ik e

Channel Numbers
{Each A block is paired with a B block)

FCC Auctions Division, j7/. /bascline'bazelind.pra 6015848




220 MHz Auction Band Plan

216 MHz 222 MHz

218 MHz 225 MHz




REFARMING FREQUENCY BANDS

24 MHz OF SPECTRUM NATIONYIDE
ADDITIONAL 3 TO 12 MHz IN SOME CITIES

VHF 300 MH=z

EKPAMDED WIEW

3.92 MHz OF PLMR SPECTRUM

UHF

EXPLMDED WIEW

‘Il
SHORED "ATH UHRTY

15.08 MHz OF PLMR SRECTRUM pda pmiomLEm 11 omiEs) ]
AT0.0 d0F I MH PERCTA 2120

MH=z MH=z

8.0 B0

NATICNIIDE [[] SELECTED CITIES OMLY




ADOPTED BAND PLAN

VYHF 150 - 174 MHz
|u—25kJ-IzEF.III.I'~EI'I.'.'IEITI-|4-|

| CURRENT CHAMNELIZATION I |._1

15 ki SACNG

0 Bl SERAFUTICHN _.|
{7 M. FOR TAKS)

| OFTICHN AL INTERMEDIATE STEP I

MO FERGRATICH
T FEQUIRERENT

MMELIZATION FLAM




/ ADOPTED BAND PLAN \

UHF 450 - 470 MHz

| CURRENT CHAMMELIZATION I
|——— 25 kHz BANDWIDTH

LAy PCAIER
COFFEETCHALMMEL
e

OFTIOWMAL INTERMEDIATE STEF
—— 125 kHe

}

DEAGHLTED LICW
POVER CHAMMEL

| MARROWEAND CHAMMELIZATION PLAM I

IMT ERLEAYED CHANMELS




ADOPTED BAND PLAN

UHF 421 - 430, 470 - 312 MHz

| CURRENWT CH ANMELIZATION I

[————— 29 kHz BANDWIDTH

e il

o |
INT ERLEAVED CHAMNNELS / /

—




Lower 700 MHz Bandplan

704 MHz 716 MHz 728 MHz 740 MHz
o9 MHz 710 MHz 122 MHz 734 MHz 746 MHz

D

5

Television Chamelization

Bhak  Froagueneies (M HS Landwadihy Fang Olomzmplne Aven Pype Mo ol Livenses
A AUH-T04, T2H-TH 12 ¥H.- 26 MHr TO0 M He LAL
13 FE-T0, 734-741) 12 %H.- 2x 6 WHe TO0 M He AL
E: F10-71 6, 740-740 12 %H.- 2 x 6 ¥Hx WMEATRSA
13 T16-722 6 WHer Lnprared T00 3 He LA
Li 722724 6 MHx prad 700 ¥ Her LA




Upper 700 MHz Bandplan

140 ¥ He

762 % He

Pubthafety Al

63 64

Tod M H., T M He
T W He

Television Channelization

02 MHe

04 He

Lihoek
A iGuard Band)
13 {Cauard Band)
8
1}

Freguesneres (Y HA Badwadlh Fumnng Chmprraphne Acedype

S ol Lagenses

TA46-147, TI6-10 2 MH- 2% 1 MHs Mugpor Lysmnme Avcas
T62-764, 792-794 4 MH- 2x 2 MHe Moo Lvsmnmie Aveus
F4AFE2, TN 10 MHx Z2x 3 MH. FO0 M He LAL
TEZ-962, THZ-792 20 MH. 2% 10 MH- TO0 MHe LA

7

7

el
b




800 MHz Specialized Mobile Radio Bandplan

806 MHz 809.7500 MHz Mobile

23 29725
Ch Chi| Ch

12042042 1201 1312

414 14 1d 1 1d 1 1d 1 14 |

Ch Ch Ch Ch Ch Ch Ch Ch Ch

851 MHz 854.7500 MHz 8366 MHz

Channels
201,241,281, 321,381
202 242 282 322 362
203,243,283,323, 353
204,244 2R4 324 364
205,245 285 325 365
206,246 286,326 366
207 247 287,327 367
208,248 288, 328 36
221 261,301,341 381
2232 PR2 302 342 382
223,263,303, 343,383
224 264,304 344 384
225 265 305, 345 385
226,266 306, 345 386
227 267,307,347 387 Aol 92 RAN
228,268 308, 348 388 D L 992740

|:| General Category Pool

- SMR Category Pool

<|Cl-|w|xm| ool ZIZ|r 1= —]|T

- Public Safety, Industrial/lLand Transportation
& Business Pools




. , . s - Wireless
Franchised Wireless Telephone Services . FC'! Telecommunications

Bureau

Common Carrier Wireless Telephone Services

*Protected by the Wireless Communications Act of 1996

eCellular Wireless

*Personal Communications Services - Broadband and
Narrowband
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Example: Franchised Wireless Telephone Services

s = Wireless o
F@ Telecommunication
...-° Bureau

Mobile Common Carrier License Operators in New Orleans Area
Spectrum Pairs (MH2)

Licensee
Sprint PCS
Verizon Wireless
T-Mobile
AT&T Wireless
AT&T Wireless

PCS Broadband (CW)

1850-1865
1870-1885
1895-1910
1865-1870
1885-1890

1930-1945
1950-1965
1975-1990
1945-1950
1965-1970

Bandwidth
15
15
15

1890-1895 1970-1975
Spectrum Pairs (MHZ) Bandwidth
824.04-834.99 | 869.04-879-99 11
845.01-846.48 | 890.01-891.48 1.5
835.02-844.98 | 880.02-889.98 10
846.51-848.97 | 891.51-893.97 1.5
Spectrum Pairs (MH2) Bandwidth
806-821 855-866 25kHz each

AT&T Wireless
Cellular (CL) Licensee

A AllTel

B Cingular Wireless

Licensee
Nextel Communications

Specialized Mobile Radio




FCC Broadband PCS Band Plan

1870 1890 1910 1930 1950 1970 1990
GG AT

C  Unlicensed
we  20MHz

C-2 C-1
4 pd p

1860 1880 1900 1920 1940 1960

Channel Bandwidth
Elock [MHz) Frequencies

Cc 30 _ 1895-1910, 1975-1890

c1 15 1502.5-1910, 1982.5-1990

c2 15 1895-1902.5, 1975-1982.5

c3 10 1895-1900, 1975-1980

c4 10 ' 1500-1905, 1980-1985

C5 10 | 1505-1910, 1985-1990
Note: Some of the original C Block licenses (Originally 30 MHz cach) were split into multiplelicenses (C-1 and C-2, 15 MHz; C-3, C-4,
and C-5 10 MHz).




FCC Auctions: #21

(Location & Monitoring Service )

LMS

902 MHz 928 MHz

Radiolocation




2.3 GHz Spectrum
Band Allocation

Total WCS - 30 MHz

Amat(_eur Aeronautical
Radio Telemetry
Service Service

2310 2320

f

Usage subject torestrictions for
the protection of Govi. Deep
Space Network (2290-2300 MHz)

FCC Auctions Division, /.. /baseline/baseline prs 8/28/97




General Wireless Communications Service
Band Allocation

Total GWCS - 25 MHz

4665 4670 4675 48680

Fixed N =3 [Fixed Satellite

Satellite ; ed Satel
(SIFE):rCtE)tO . S [[@'k ; Earth)




1390 MHz

1.4 GHz Band

1395-1432
+—p

1393.5 MHz

1395 MHz 1432 MHz

1433.5 MHz
1435 MHz

Frequencies (MHz)

Bandwidth Pairing

Geo. Area Type  No. of Licenses

2 MHz Unpaired

1392-1393.5/1432-1433.5 3 MHz 2x1.5MHz
1393.5-1395/1433.5-1435 3 MHz 2x1.5MHz

MEA
EAG
EAG

52
6
6

Federal Communications Commission
Wireless Telecommunications Bureau
Auctions and Spectrum Access Division
November 8, 2006




Advanced Wireless Services (AWS) Band Plan

Proposed AWS-2 Block

Broadband PCS

Broadband PCS

1755-1850
Federal Govemment
Exclusive Spectrum

Proposed AWS-2 Block 1

AWS-1

Desig-
nated
for
AWS use

2025-2110 MHz:
BAS, Government Satallite




Advanced Wireless Services (AWS-1) Band Plan Detail

MOBILE

REAG REAG REAG REAG
12 12 12 12

Frequencies Pairing Bandwidth Licenses

1710-1720 and 2110-2120 MHz 2x10MHz 20 MHz 734
1720-1730 and 2120-2130 MHz 2x10MHz 20 MHz 176
1730-1735 and 2130-2135 MHz 2x 5MHz 10 MHz 176
1735-1740 and 2135-2140 MHz 2x 5MHz 10 MHz 12
1740-1745 and 2140-2145 MHz 2x5MHz 10 MHz 12
1745-1755 and 2145-2155 MHz 2x10MHz 20 MHz 12




Go to Part Two — thanks!



