
RAUL R. RODRIGUEZ 
CQ’) 410~6760 

Ms. Marlene H. Dol-tch 
Secretary 
Federal Cornmunicalions C‘ominission 
445 12th Sircct, SW 
Washington, DC 20554 

Re: Ora l  Ex Parte Presentation: IB Docket No. 01-185 

Dcai- Ms. Dortch: 

This Icttcr pi-ovidcs notice that  on March 26, 2003, Mr. Charles Trimble, 
Chairman o i  the U.S. GPS Industry Council (“Council”), Ms. Ann Cigancr, Council’s 
Director of Policy, Ms. A m y  Mehlinan of Capitol Coalitions and undersigned counsel, 
met with the Eight Floor Legal Assistants copied below i n  separate meetings to discuss 
xpects  of the Report 2nd Order adoptcd on January 29, 2003 in the refei-cnced 
proceeding. The same parties in a scparatc meeiing also met with MI-. Ed Thomas, Chief 
o l  ihe Office of Engineering and Tcchnology and OET staff membcrs copied below. 
Council repi-cscntativcs expressed concern with the out of band emission (“OOBE”) 
limits adopted for MSS ATC i n  !he 1525 - 1559 MH7, band a n d  with the suggestion o f a  
public notice on levels of protection for GPS. 

On July 17, 2002, the Council and M S V  (thc MSS operator in  this segment of the 
band) suhmitted to the record of this procccding an agreement that MSS ATC OOBE 
limits i n  this band should be set at -901-951-lOO dBw/MHz (copy attached). On Jmuary 
24. 2003, N T I A  filed a letter wi th  the Cominission (copy attached) endorsing thc industry 
agi.ccmcnt on OOBE in this band The Report and Order, howcver, established a 
differeni OOBE i n  this band, which the Council bclieves is inappropriale to protect 
passivc GPS rcceivers t h a t  pi-ovide safety-of-life and other critical services. The Council 
tirged thai the Commission should adopt the OOBE limits set o u t  i n  the industry 
agi-eement and as endorsed by NTIA. 

Council representatives also expressed concern wilh the Commission’s issuing ;I 
public notice to consider protection levels 101- GPS. The Linited States provided ITU-R 
Study Group 8D a list of GPS services (copy attached) tha t  details the many services and 
applications made possible ihrough usc of GPS and their iinportance to safety-of-life and 
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many othcr vi lal  sci.vices. These services are even more critical today 10 public safety, 
our national secuiity and to all sectors of our economy. Council representatives also 
providcd copies o f  the attached two recent articles describing the impoitance of GPS to 
our national defense. There i s  no nccd for a public notice on ii malter where so much 
information is  already available in the public domain, and certainly not ill this point in 
time. 

An original and one copy of this leuer are being submitted for inclusion in  the 
tccoi-d o f  this procceding. 

Respcclfully submitted, 

Counsel lo the U.  S. CPS Induslry Council 

RRR :j ini. 

Artachmcnt 

cc: (by email w/o attachments): 

Bryan Tramont 
Sam Feder 
Jcnnifer Manner 
Barry Ohlson 
Paul Margie 

OET: 

Ed Thomas 
Alan Scrime 
Michacl Marcus 
Karen Rachley 
John Reed 



Via Hand Delivery 

Ms. Marlene H. Dortch 
Secretary 
Federal Communications Commission 
445 12th Street, S.W. 
Washington, D.C. 20554 

July 17, 2002 

Re: Ex Parte Notice 
IB Docket No. 01-185 
File No. SAT-.4SG20010302-00017 et 81. 

Dear Ms Dortch. 

We are pleased to inform you that the U.S. GPS Industry Council (“Council”) and Mobile 
Satellite Ventures L P (“MSV’) have agreed on specific out-of-band emission (“OOBE) limits 
into the entire GPS band for the ancillary terrestrial component (“ATC”) base stations and 
terminals that MSV will deploy in connection with its prohosed next-generation Mobile Satellite 
Service system as described in  the attached document. These OOBE limits are intended to 
protect GPS receivers 

These limits are -100 dBWiMHz for ATC base stations and initially -90 dBW/MHz fo1 
terminals operating in an ATC mode. For new terminals, the limit will be tightened to 
-95 dBWhTHz within five years from the date MSV service commences. This increase in  
protection is to account for a greater density of users and the need to protect GPS receivers from 
thc aSSrrgtion ofinterfcrence from rnultiplc sourccs. MSV currcntly plnns thnt nll MSV 
terminals will include GPS chipsets and process GPS signals. 

1 hese UUBt limits are appropriate considering that MSS services, technical 
characteristics, operational inferference scenarios, and expected density are published and 
understood. MSV’s proposed terrestrial augmentations are also well known. Consequently, 
these OOBE limits developed for the MSV service are unlike the OOBE limits required to 
address ernersing novel communication techniques with I )  poorly documented technical and 
uyeratiutlal charaLirristio. 2) ubiquituus Jtployiiieni in a Lioad range of electronic dcviccs; and 

3) deployment in large-scale, overlapping networks 
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MSV and the Council therefore urge the Commission lo adopt in the referenced 
proceedings the OOBE limirs set out in rlie attached document and as described above. 

Please direct an\ queslions recardinn this matter 10 the undersigned. 

Respectfully submitted. 

MOBILE SATELLITE VESTURES L.1'. THE U.S. GPS INDUSTRY COUNCIL 

By: By: 
Raul <Rodriguez 

Shaw Pitman L.L.P. 
2300 N Street. N W .  
Washington. D.C. 20037-1 128 
(202) 454-7077 ('UZ) 4LY-XY70 

Leventhal, Senter & Lerman P.L.L.C. 
2000 K Street. N.W., Suite 600 
Washington, D.C. 20006 

Its Attorneys Its Attorneys 

cc (&/ atiach.; by hand): Thomas Tycz 
James Ball 
Breck BlalocL 
Ron Repasi 
T ~ K !  Ilanbul-! 



Ag ree m en t 
on the Out-of-Band Emissions Limits 

. 
Mobile Satellite Ventures L.P. 

The U.S. GPS Industry Council 
17 July 2002 



I A More Restrictive Emission Limit in GPS 
priate for ATC Operations 

Current MSS emission limit (-70 dBW/MHz) was 
derived to protect aviation GPS from satellite-based 
services 

100 feet separation, -10 dB GPS antenna gain towards 
emitter, resulting in 76.1 dB emission attenuation 

There is likely to be a greater density of users 
operating in the ATC mode than in the satellite mode 
Users operating in the ATC mode are more likely to 
be in close proximity to terrestrial GPS users 

Indoor users include FCC mandated E-911 terminals 
A t  2 meters, attenuation is only 42.4 dB 

-70 dBW/MHz results in interference that is 29 dB above 
the thermal noise floor 



MSV Emission Limits 
*I 

For Base Stations 
Use filtering to achieve -100 dBW/MHz, or lower 
Achievable with larger envelope filters 

For Terminals 
Use filtering to achieve -90 dBW/MHz, or lower, in short- 
term 
Migrate to -95 dBW/MHz, or lower, for new terminals in 5 
years (from the date MSV service is operational) 
Either limit is still above thermal noise at  2 meters 

All limits are applicable from 1559 MHz to 1605 MHz 
to protect modern GPS receiver multipath mitigation 
tech nology 
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RECEIVED Mr. Edmond Thomas 
Chicf, Office o r  Enginccring Bi Tcchnology 

UNITED STATES DEPARTMENT OF COMMERCE 
National Telecommunications nnd 
Informstion Administration 
Wsshmpran. D C 20230 

Fcderal Communications Commission 

Wd\hington, DC 20554 

Dear Mr Thomas 

445 I 2Ih Strcet, s w FEB 1 0 2003 
FeddCanmnMbmCanmlsslon 

MncedhSscm 

fi /-/ss- 

I n  O'd: No\~cinhcr 12,2002 Ictter, wc providcd comments on the Federal Communication 
Commission's (FCC)Nutice ofPri~po.ved Ru/eniaking I;vPRM) in /he Mutter ofFlexibilipfor 
D e l i w r y  u~Comn~iriiicurion.s LIJJ Muhile Srrtcllile Service Pruviders in the 2 GHz. lhe L-Bund. and 
1 612 4 GHz Bund. In that letter, we recomincndcd cquivalcnt Isotrop~cal ly radiatcd power 
(ELRP) l imits to protcct Global Positioning Systcm (CPS) receivers whcn used in both aviation 
and tcrrcstrial scenarios. 

In past procccdings, the Wational Tclccoiiiniunications and Information Administration (NTLAI 
rccomnicndcd EIRP l i m i t s  o f  no higher than 4 0  dBm'MHz to protect GPS LI reception in 
aviation scenarios formohi lc  satellite SerYicc (MSS) Mob i le  Earth Stations, 7 0 0 m Z  
conimcrcial base stalions and mobile transmittcrs, and 700 M z  public safety basc stations and 
inohilc transmittcrs. This cmission limit was bawd on the only  known safcty o f  l i fe  application 
ofGPS  at the time, i . e . .  Tor the aviation use o f L l  case, and can also bc applied to thc M S S  
Ancillary Tcrrestrial Coniponcnt (ATC) stations in  the B i g  LEO, L-band and 2 GHz bands for 
aviation scenarios, If tcrrcstrial sccnarios involv ing safcty o f  l i f e  applications o f  GPS in the LI 
band, thc L2 or any other frcqucncy bands had bccn apparent during those rulemakings, NTIA 
would havc used those sccnarios in developing the emission limits. 

,At the 2000 World Radiocommunication Confcrence, a ncw allocation was adopted for thc radio 
navigation satellite scrvicc (RNSS) in the 1164-121 5 h4Hz frcqucncy hand. Aspar t  o f t heGPS 
inodcrniration program, a i icw G P S  signal for aviation and non-aviation applications, designated 
a s  L5, hill bc providcd iii the 1 164- I I SS MHz portion o f  the newly allocated RNSS hand. In 
addition, a sccond signal siniilar in null-to-null bandwidth to the L1 coarseiacquisilion (CIA) 
codc signal wil l  he pro\;idcd in  the GPS L2 frcqucncy band o f  l215-1240MHz. Therefore, In 
ordcr to complctcly asscss compatibility with the CPS opcrations, terrcstrial receivcrs in the L1 
L2, and L5 frcqucncy hands  should he analyzed.  This was done for the first time during the FCC 
U W B  mlcrllaking, which Icad to (he adoption ofcmirsion limits appropriate to the 2 meter 
scparation distance in a l l  11vcc GPS bands. 
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@ I  The G P S  Prccisioii codc  (P-codc) i r  w n c n t l y  onnsrmrled u1 Ihr 1 2 i T . 1 2 4 0  MHz band 
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The KTLA rcc,ommended limits for MSS ATC components (base station transmitters (BTS), pic0 
base stations, and mobile terminals (MT))  i n  our November 12,2002 are shown in Attachment 1. 
The diffcrcnccs between the omission limits required for compatible opcration with aviation and 
Icrrcslrial CPS rcccivcrs can be attributed to the tcchnical factors specific to each use. The 
aviation scciiario considcred an aircraft i n  thc final phase o f  flight, during which the GPS 
rcccivcr u’ill be i n  thc t rackingmodc of opcration as opposcd to the more sensitive acquisition 
mode ofopcration. The  GPS s i g i a l s  seen by the aircraft rcceive antenna are essentially 
unobstructed. The intcrfcring transmitter is locatcd on the ground 30 meters directly beneath the 
aircraft and (because of  aircraft shielding) an cffcctivc antenna gain of-  IOdBi in  the direction of 
the interrering transmitter was used i n  the analysis. 

On thc other hand, GPS rcccivcrs i n  the terrestrial sccnario make use of  signals which are barely 
above the receiver’s tracking and acquisition thresholds, the antenna gain is typically 0 dBi, and 
distance scparalions bctwccn unconstrained interferers (e .g . ,  mobile hand-held devices, local area 
networks) nn the order o f  2 meters can occur. The rechnical factors when considering 
interference to CPS receivers in the a\Jiation and terrestrial scenarios are clearly vcry different, 
and emission limits bascd on aviation applications will not protcct terrestrial applications ofGPS 
from rcccivcd intcrfcring signal lcvels above the acceptable level at separation distancc less than 
30 melcrs froin thc M S S  ATC stations. NTLA bclieves that our  goal must be to protcct those 
critical terrestrial applications of GPS and that the emission limits should be bascd on desired 
signal Icvcls, distance scpclrations and antenna couplings consistent with this use. 

The most stringent ElRP limits on ATC shown i n  Attachment I arc those based on a 2-meter 
separation between thc MT atid CPS rcccivcr. Other separation distances and resulting ElRp 
limits on the MT are shown. If the protection distance were increased to 6 meters, the EIRF’ 
limits could he raised by IOdB, or  for the M T  i n  the L1 band from -75 d B r n / ” z  to 
-65 d H n i i M l i 7 .  Tfthe protection distance wcrc increased to 107meters, the E L 1 7 P h i t  would be  
-?OdBn~’h/lHz.  In all of tlicse scenarios, the MT is assumed to bc in use by a person at the same 
time a sccond person w i t h i n  the protection distance was making a wircless, assisted E-91 1 under 
cmcrgcncy conditions. 

We have made some preliminary calculations shown in Attachment 2 to determine the effect t h a t  
\‘orious E I K P  limits would have on the ability of  the GPS receivcrs to meet the FCC’S E91 I 
pcrforni;incc accuracy requirement of I50metcrs  with 95 % availability. Based on this analysis, 
i l  would appear that the -40 dBm’MHz would ciiiisc this perforrnancc availability to be 
yignificantly dcgradcd. However, ;in EIW of -65 (IBm’MHz would stay within the FCC 
availability constraint. Moreover, at [he -75 d B n d M H z  IcvcI, the availability rate would be very 
high. Thcrcfore. to maintain the dcsircd pcrformancc availability, the E m  limit for the MSS 
ATC inobilc lerininal should he -65 d B r l l i M H ~ .  

On July 17,2002 the GPS Industry Council and hlSVjointly submitted an exparfe agreement to 
t he  FCC spccifying that thc MSV ATC b n x  stillions will ‘‘[ulse filtering to achieve -100 
d H W N H z  [-70dBm/TvlHz], or lower” rniissions in  the 1559- I605MHz frequency band. Also, 
the exPur7e filing states t h a t  thc ATC Terminals will “(ulse filtcrlng to achicve -90 dBW/MHz 
[ - 6 0 d B ~ ~ ~ H ~ ] .  or  lower, in [Ihc]short-term” and will “migrate to -95 dBWMHr 
[-65 dHm’%4”71. or Iowcr, for new terminals i n  5 years (from the date MSV service is 0 
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operational)” for emissions in the 1559-1605 h4Hz band. Thus, i t  would appear that limits much 
more stringent than 4 0  dBnliMHz are  attainable by the MSS ATC communities and agreeable 
with the G P S  community. 

NTLA bclicves that the protcction of safety-of-life aviation and safety related terrestrial services 
is essential and suitable accommodation should be made. W e  are veryreluctant and concerned to 
a n y  relaxation o f t h e  cmission level limits in the G P S  bands that would seriously limit the many 
intical  uses of terrestrial GPS services. We will work closely with the FCC to ensure that proper 
consideration is given to protection of the terrestrial GPS service. 

Sincerely, 

Fredrick R .  Wentland 
Acting Associate Administrator 

Office of Spectrum Management 

2 Attachments 
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on MSS ATC Componeiits (hideband Em'ss~oos) 
(November 12.02) 
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Maximum allowable ClRP or the Mobile Teniiilial = GPS Rx Interference Susceolibilitv I x v d  + Propavation Loss (20 Log F t 2 0  Log D -27.55) + 

GPS R x  Antenna Gain 

Radiowave 
propagation Loss 
(W 

42.4 

CPS Link M a x i m u m  Difference 
Alluwablc E lKP  (dH) 
(dBrniMHz) 

-74.6 

G P S  Rx 
Interference 
Susceptibility 
Level 

~ ~ ~~ ~~ 

45.9 
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~ 

-71.1 3.5 
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Attachment 2 

Failure Rate Analvsis 

The failure rate of any system can be defined as follows: 

Failure Rate =Number  ofFailuresMurnber of Trials 

For communication systems the failure rate ir  expressed in terms o f  the bit error ratc which is calculated 
as  follows: 

Bit Error Rate =Number  o f B i t s  in Errorh'urnber ofBits  Sent 

The number of error bits is a fiiiicrion o f t h e  number of bits sent. An increase in bit error rate can be 
apportioned to diffcrent causes (e .g . ,  niomenrary equipment failures, variations in propagation, or interference). 

The aviation community dcscribes failure rate in lcnns o f  Hull Loss during landings which is calculated 
as  fol lows: 

H u l l  LOSS (landing) - Number  o f  Aircraft Lost/ Number o f  Landings 

Hull Loss can also be apportioned to diffcrent causes such as  electronic failures o r  hydraulic failures. Th is  can 
be further apportioned to individual components(e.g., hydraulic line failure). 

The failure rate ofGPS receivers ubed i n  urban environments can also be calculated in a similar [manner. 
thc case ofCPS the failure rate is defined i n  terms of an jiicrcase in the receiver noise floor(1/N = -6 dB) for 0 

a CPS recciver operating at a minimum C h ' ,  for a t  least one o f t h e  satellites required for a location solution. 
The number o f  failures for a CPS receiver opcr:iting i n  an urban cnvironment can be calculated a s  follows: 

Number of Failures = (NGPS) (Pi,w-4) (PcM)  

where : 
NGPs is the number o f G P S  uses; 
PbW+ is the probability of causing an 1/N =-6 dB; 
P c , ~  is the probability of operating at a minimum CNo. 

The failure rate is then calculated as  follows: 

Failure Rate =Number  ofFailuresiNtimbcr ofGPS Uses = ( P W N - - ~ ) ( P C M )  

If a ATC base station (BS)  coverage defined by a I km radius is considered, the probability o fcaus ing  an 
I/;u = -6 d R  can he comnuted as  follows: 

RLIS is the radius o f  the ATC BS (m): 
.ere 

, ,> 

R C P ~  is the protection radius for the GPS Receiver (m); 
NMT is the number ofATC mobile terminals operating in a I20 degree sector o f  the ATC base station 
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cwerage area. 

(dBm/>lHz) ~ (dBmllrlHz) 
- I  17 -75 
-117 - 65  
- I  17 - 5 5  
-I 17 -45 
- I  17 -40 

_ _  . 

~~ ~~~ 

The protcction radius o f  the CPS reccivcr IS computed using the following equation: 

(-11 + tiw + ~r - 20 ~ o g  t -27 5spzo 
RGPS = 10 

-36.4 0 
0 
0 

1 107.8 __-- ~~ 

where: 
I t  i s  thc GPS rccciver susceptibility level (dBndhlHz): 
FlKP is the cquivalcnt  isotropically radiatcd power level o f t hc  transmitter (dBm/MHz); 
Gr  i s  the CPS receive antenna gain (dBi); 
F is tlic GPS frequency (MHz) 

Using the cqu:ition above the GPS protection radius f o r L l  reccivcrs as a function oftransmittcr E m  is 
shown in Table I : 

I I 

The Probability ofoperat ing at a Min imum CMo was dctcrnmincd from measurements performed by 
. a z  Icornrn. A value of 5% (.OS) i s  considered in this analysis. 

Similar to the examples providcd earlier, the ovcrall CPS failure rare can be apportioned to different 
sources such as low desired signal IcvcIs, blockage honi obstructions, and interference. The rcmainder o f th is  
:inalysis wll consider (l ie portion o f l l i c  failurc rate that results from intcrfercnce. 

Analysis Example 

The CPS failurc ratc that can he actributcd to intcrference must consider the potential multiple intcrfering 
sourccs that can occur in  an urban opcrating cnvircmncnl such as: I )  ATC 34Ts ofmul t ip le  service providers, 2) 
700 hIH7 conunercial and public safctymobile and portablc transmitters, and 3) U W B  handheld devices. 

I f  a n  o\Jcriill Failure rrllc for C PS rcceivcrs of 5% ( 95% availability) is considered and 40% o f  this can be 
3 

atwibuted lo intcrfercnce thcn thc Failure rate for interference i s  2% (0.02): 

700 MHz cuiiimcrcial and public safety inohilc and  portable transmiltcrs arc permitted to operateat an 
t~II<P v i 4 0  dBni/MHz in the 1559- I605 h,lHz band used by GPS. As shown in  Table 1 this 
CPS protcction radius o f  107.8111. If i t  i s  ilsiumcd lhat there 10 ofthesc devices operating within the A T C  BS 
sector the GPS failurc rate is4: 

equates to a 

a l c o n m  M'r i l icn Ex P a r l e  Prccenrai ion ET Docket No. 9 8 ~ 2 5 3  (Jan. I I ,  2002) a t p g . 1 3  Figure 3-6.  
3 T h e  Commission apcclfies E51 I prrrom.?rice in i r rm  of3n accuracy n i  I50 ri w i t h  Y5% a v a i l a b i l i t y  T h i s  i n d i c a ~ c s  that 5% ofrhe 
i i i i i c  h a  .iccumcy reqlmcmcni iwIJ nul hc achieved. 

piopi igal i~ in loss  in i i rhan c t i \ i r onmcn ts  byil l  rcducc rhr distance Iu less rhan 107.8m. 
Tlic v.iIur of I O  dei iccs  undcrcs l i i i ia les  ihc numhcr v f  devices, Ikcrr could be m o r e  dc\,ices opc ra t i ng  bur II is assumed that the 
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Failure Rate (700hlHz Equipment)= 10(0.0348)(0.05) = 0.0174 

LnyD handheld WK3 devices are permitted to operateat an  EIKP of  -75 dBmiMHz in the 1559-1610 
32 hand used by CPS. A s  shown i n  Table 1 this ElRP equates to a GPS protection radius 1.9m. If i t  

med that there are l O 0 ~ V B  devices operating in the ATC BS sector the GPS failure rate is: 

Failurt. R a t e ( W  H a i d  Held) = I00(1.925~10~~)(0.0S)= 5 . 5 ~ 1 0 ”  

P 
If ATC MTs operate at an E K P  limit of -65 tlBm!MHz in the 1559-1 605 MHz band a G P S  protection 

radius 6 in is necessary. Assuming h a t  there are three possible service providers (e.g., Rig LEO, 2 GHz,  and L- 
Rand) each with 21 MTs in the ATC BS sector, the GPS failure ratc is: 

FailurcRatt.(ATC M T ) =  21 x 3 x (0.000ll02)(0.05)= 3 . 5 ~ 1 0 ~  

The total failure rate is calculatcd h t h e  sum o f t h e  individual failurerates: 

<;PSFai lurcRate=0.0174+5.5xIO~’ + 3 . 5 x 1 0 4  =0.018 

The failure rate of 0.01 8 is tlighlly below the 0.02 allocated for interference. This leaves a small margin for 
GPRs. through wall imaging systems. ATC BSs, and MSS handsets. 

Ifhowever, the ATC MT is pcrmitted to operate a t  ail EIRP o f 4 0  d B n L “ z  the GPS protection radius 
increascs from 6 m to 107.8 m and the G P S  failure rate is: 

Failure Rate (ATC MT) = 3 x 21 x (0.0348435)(0.05) = 0.1098 

nuiiiher alone is larger than /he 5% allowed for the total GPS  failure rate. 
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