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ACTION:  [**1]

FURTHER NOTI CE OF |1 NQUI RY AND NOTI CE OF PROPOSED
RULEMAKI NG

JUDGES:
By the Conmi ssion

OPI NI ON:
[*380] | NTRODUCTI ON AND BACKGROUND

1. On June 30, 1981, the Conm ssion adopted a Notice of Inquiry ("Inquiry")
(46 Fed. Reg. 51259; 87 FCC 2d 876), for the authorization of certain types of
wi deband nodul ati on systens. The Inquiry is unusual in the way that it deals
with a new technology. |In the past, the Conm ssion has usually authorized new
technol ogies only in response to petitions fromindustry. However in the case
of spread spectrum the Commission initiated the Inquiry on its own, since its
current Rules inmplicitly ban such emi ssions in nost cases, and this prohibition
may have di scouraged research and devel opnment of civilian spread spectrum
systens. As the next step in this proceeding, we are proposing in this Notice
of Proposed Rul enaking rules that woul d authorize the use of spread spectrum
under conditions that prevent harnful interference to other authorized users of
the spectrum W anticipate that this authorization will stinulate innovation
[*381] in this technol ogy, while neeting our statutory goal of controlling
interference. W are issuing a Further Notice of Inquiry to solicit comrents
that will [**2] enable us to devel op the appropriate test procedures for spread
spect rum devi ces.

2. Spread spectrumis a termapplied to comunications systems that spread
radi o frequency energy over a w de bandw dth by means of an auxiliary spreading
code. The spreadi ng of the bandw dth can be acconplished in many different ways
and the systens are usually classified by the type of spreading technique which
they employ. They are comonly referred to as: direct sequence (or
pseudonoi se), frequency hopping, tine hopping, pulsed FM (or chirp) and hybrid
systens. (These terns are defined in Section 15.4 of the proposed rules in
Appendi x B.) The spreading or dilution of the energy in spread spectrum systens
over a wide bandwi dth results in several possible advantages: short range
interference-free overlays on other enissions, resistance to interference from
ot her emi ssions, and | ow detectability. Wile we do not anticipate that spread



spectrumw || replace other types of nodul ati ons, the uni que characteristics of
spread spectrum offer inportant options for the comunications system designer.

3. Although nost spread spectrum systens are presently used in governnent
applications, there are sonme [**3] non-governnent systens also in operation
In sone instances, the existing Rul es and Regul ations all ow such operation, in
ot her cases, pernission to operate has been obtained through specia
aut hori zation. Under Section 90.209(b) and under footnote US217 in Section
2.106 of the Rules and Regul ations, spread spectrum systens for radi o | ocation
pur poses can be |icensed for operation in the 420-435 MHz band. Al so, specia
aut hori zation was given to the Amateur Radi o Research and Devel oprent
Corporation to conduct spread spectrumtests in the 50.0-54.0, 144-148 and 220-
225 MHz bands. Under Part 25 of the Rules and Regul ati ons which deals with
Satellite Communications, |icensees are only required to neet certain power
attenuation standards and are not limted in operation by any specific em ssion
designators. This, plus the wide bandwi dth available in the 4.4-4.7 GHz band,
has enabl ed Equatorial Comuni cati ons Conpany to use spread spectrumin its
satellite communications. nl

nl On April 14, 1980, Equatorial was granted permission to provide a 9600 bit
per second data distribution service using spread spectrumtransm ssions. The
signals were broadcast froma large earth station in Muntain View, California
and were rebroadcast froma satellite to customers which received themwth 0.6
meter (2 foot) dianeter receiving antennas. Over 6000 of these systens were
sold in 1983. Equatorial's filings with the Conm ssion concerning this system
have been given the reference file nunbers WP-C- 3078 and WP-C-3476. On March
5, 1984, Equatorial was granted pernission to use spread spectrumin a 1200 bit
per second satellite uplink using a 1.2 neter (4 foot) transnitting antenna
Equatorial's filings with the Commission for this system have been given the
reference file nunbers 962- DSE- P/ L- 83 and 963/ 964/ 965- DSE-M_-83. I n both of
these cases, the data is spread to 5 Mz using direct sequence pseudonoi se
nodul ation. This spreading is essential for these applications in order to
all ow the use of snall antennas and prevent interference to other satellites and
terrestrial users. [**4]

[*382] 4. These are sone of the services in which spread spectrum systens
are now operating in accordance with the current FCC Rules and Regul ations. In
the Inquiry, we sought to determ ne whether it would be in the public interest
to authorize spread spectrumin an additional number of services and over a
br oader range of frequencies. There is sone interest in spread spectrum
conmmuni cati ons because t hese systens offer certain advantages over conventi onal
communi cati ons systens. For exanple, since the spreading functions for these
systens are not uniquely specified, different codes can be used to obtain
sel ective addressing as well as nmessage privacy. As a result, code-division
mul ti pl e access systens can be inpl emented using spread spectrumtechni ques.

Al so, the | ow spectral density needed for spread spectrum conmuni cati ons
systens, as well as the ability of sone of these systens to process signals that
are buried far into the noise, offer a potential for shared spectrumuse with
exi sting systems on a non interference basis. Finally, spread spectrum systens
coul d be useful in applications to control nultipath interference

5. In the Inquiry, we also requested coments on the interference [**5]
potential of spread spectrum systens to existing services, their frequency
al l ocations, and the measurenent of their emissions for nobnitoring as well as
equi pment aut hori zation purposes. Information was also solicited concerning
what services nmight be authorized, what transmitted power should be all owed, how
can the transm ssions be nmeasured, should spectrum overlay of existing systens
be all owed and what potential exists for interference with existing
conmmuni cat i ons.



6. W also brought to the public's attention a study nade by the M TRE
Corporation on the potential use of spread spectrumtechni ques in non-governnent
applications ("Scales Report") and a second study nmade by the Il T Research
Institute (I1TRI) on the analysis of interference caused by spread spectrum
signal s ("Newhouse Report"). n2 Comments [*383] were invited on the
appropri ateness of using the theoretical nodels developed in these reports as a
basi s for rul enaking.

n2 Walter C. Scales, "Potential Use of Spread Spectrum Techni ques in Non-
Governnent Applications", the MTRE Corporation, PB 81-165284, Decemnber 1980.

Paul Newhouse, "Procedures for Analyzing Interference Caused by Spread-
Spectrum Signal s", |1 T Research Institute, Report #ESD TR-77-003, AD A056911,
February 1978.

Copi es of these reports may be purchased fromthe National Technica
Information Service, Springfield, Va., 22161, Tel. (703)-487-4650. Scales and
Newhouse have presented tutorials at the FCC on their reports. These
presentations are useful background information for those preparing conents in
this area and copies of videotapes are available fromthe Prism Corporation
4545 42nd St., NW Suite 109, Washington, D.C., 20016, Attn: Donna Edwards, Tel
(202) - 686-8250. [**6]

DI SCUSSI ON OF COMMVENTS AND REPLY COMVENTS

7. Sixteen comrents and twelve reply coments were filed in response to the
Inquiry. A list of those filing coments is contained in Appendix A The
coments received were primarily in reply to the questions raised in the Inquiry
and no new matters or issues of significance were raised. Although severa
questions in the Inquiry specifically addressed the use of spread spectrumin
pol i ce applications, there were no responses to the Inquiry from police agencies
or associations or fromany public safety group. The replies to the Inquiry
were primarily from manufacturers, individuals and broadcast groups.

8. In general, nost of the replies were favorable to the overall concept of
spread spectrum comunications. It was felt that there are many useful
communi cati ons applications which could be achieved with spread spectrum
techni ques that could not be satisfactorily devel oped with any other technol ogy.
However, many had reservati ons about the particular inplenmentation of spread
spectrum systens and expressed concern over the potential for interference with
exi sting communi cati ons systens. Because the technology is so new, many urged
[**7] the Commission to proceed slowy with its inplementation until we have
had successful operating experience with these systens, including the
identification and neasurenment of spread spectrumsignals and their interference
potential. There was particul ar concern anbng sone parties that regular
communi cations might be interrupted and the Commi ssion might not be able to
detect the source of the interference

9. Various parties as well as the Conmi ssion suggested many civilian
applications of spread spectrumtechni ques. These were:

a. wreless data termnals

b. wreless mcrophones

c. cordless tel ephones

d. wireless intercons

e. renote area tel ephone service
f. Radio navigation and rangi ng

intrusion al arns

(o]



h. police radar

i. police tracking and trailing devices

j. awde range of telenetry applications

k. renote control applications both donmestic and industria

[*384] Al though many of these applications duplicate existing services,
there are sone instances where spread spectrum systens could provide a superior
and | ess expensive alternative to the systenms presently in use. Lucasfilm Ltd.
whi ch makes extensive use of wireless mcrophones, made this observation in
[**8] their comrents

[We would Iike to offer the Conmmi ssion conment froma potential user for
whom spr ead- spectrum t echni ques nmay provide the only solution to a standing
problem . .. special circunmstances surround the use of FCC authorized "radio
m crophones” in the production of theatrical notion pictures. It is the
experi ence of every user with whom | have conpared notes, that narrow band FM
radi o m crophones provide unreliable conmunications. Miltiple transm ssion
pat hs cause frequent conplete drop-outs of signal, with the resultant |oss of a
great deal of tine and noney. . . . One need only listen to the tapes fromthe
| ocations of C3PO of the next "Star Wars" filmwth its nearly continuous
dropouts to realize the potential inportance of spread spectrumtechni ques.

[LucasfilmLtd., Comments, June 28, 1982; pages 1 and 2]

10. Regarding the use of spread spectrumtechniques in police
communi cations, only GE and the | EEE Conmuni cati ons Soci ety Subcommittee
coment ed on whet her non-janmabl e police radars could be devel oped using spread
spectrum Both thought that this type of spread spectrum i npl enentati on was not
needed at the present tine. Although no formal responses were [**9] received
on this issue, we did receive an informal inquiry from Transcript/Internationa
Inc. concerning the use of spread spectrumin police trailing applications. n3

n3 Transcrypt/International Inc. has devel oped frequency hopping transmtters
whi ch they have been denpnstrating to | aw enforcenent agencies for possible use
in the police radio service

11. Concerning the paraneters that characterize spread spectrum eni ssions
and the nethods for their detection and neasurenent, there was nuch broad
coment but very little concrete detail. It was generally felt that each type
of wi deband nodul ati on system has its own uni que characteristics, and that
di f ferent neasurenent techni ques woul d be needed for each of the different
spread spectrum systens. Sone thought that the average power per unit of
bandwi dt h woul d be an adequate neasure of the spectral em ssions and that this
nmeasur enent coul d be nade on a spectrum anal yzer. However, no specific
procedures were given for making these neasurenents, and no useful analysis was
provi ded of the levels and character of the enissions to be expected at various
di stances froma spread spectrumtransnitter. It was suggested that the
Anerican [**10] National Standards Committee C63 on Radi o-El ectrica
Coordi nati on m ght be of sone help to the Commission in setting up adequate
noni tori ng and nmeasurenent standards.

12. Although few parties conmented on the Newhouse and Scal es theoretical
nodel s, those who did felt that the nodels were not sufficiently [*385]
accurate or conplete to be used as a basis for frequency allocation or to
predict the interference to conventional systens from spread spectrum signals.
They felt that both Newhouse and Scal es have greatly expanded our know edge in
this area; but, that for any theoretical nodel to be accepted as a standard, it
woul d have to be first thoroughly checked agai nst experinmental data over a w de
range of test conditions.



13. The topic that caused the nbst concern was the potential interference
t hat spread spectrum systens night cause to existing services. Some concern was
al so expressed about the possibility of spread spectrum systens interfering with
each other. GE felt that the interference problens presented by spread spectrum
systens may be so great as to preclude their successful inplenentation in the
| and nobile services. Because of this, they thought that spread spectrum
systens [**11] should not be authorized in nobile services but should be
confined to the FI XED services.

14. Both GE and RCA objected to authorizing spread spectrumsystens in the
Industrial, Scientific and Medical (1SM bands because many Part 15, |ow power
consuner devices, such as home security devices and video disc systens, have
al ready been authorized to operate in some of the bands. Not only were they
concerned that spread spectrum systens operating in the | SM bands m ght cause
interference to these devices, they also feared that any interference could | ead
to restrictions on the | SM bands for all Part 15 devices. Although RCA' s
obj ections were limted to the | SM bands bel ow 1000 MHz, GE did not qualify its
objections. Al other parties responding to this issue felt that spread
spectrum systens should be authorized in the | SM bands.

15. Wth the exception of NTIA all of the respondents who specifically
addressed the i ssue were agai nst the overlay of spread spectrum systens upon
exi sting services. However, these respondents nmade no explicit objection to the
use of spread spectrumin | ow powered, limted range applications. |ndeed, nobst
of the suggested applications for spread spectrum[**12] inplenentation were
for systens of this type. Nevertheless, there was considerabl e concern about
the interference to existing services fromspread spectrum systens, regardless

of the power levels involved. 1t was hoped that the interference could be
m nimzed or conpletely elimnated, through the establishment of sufficient
standards for the measurement and nonitoring of spread spectrum em ssions. In

their coments, NTIA has pointed out that there are nilitary and governnent
spread spectrum systens which are presently operating in the frequency bands of
ot her services, and are apparently causing no harnful interference to these
services. However, they also state that in order to prevent interference to the
overl ayed services, sone constraints and linmtations had to be placed upon the
operation of the spread spectrum systens.

[*386] PROPOSED RULEMAKI NG FOR SPREAD SPECTRUM AUTHORI ZATI ON

16. It appears that npst | ow power communication devices, currently
aut hori zed under Part 15 of our Rules and Regul ations, could be considered as
potential candidates for spread spectrum As the staff at the Conmi ssion's
Laurel Laboratory facility has considerabl e experience in measuring the
em ssions [**13] from Part 15 devices, the authorization of spread spectrum
devi ces under this section of the Rules is attractive, since the expertise of
the Laboratory staff could be drawn upon in establishing measurenment standards
for these devices and nonitoring their em ssions. However, nost of the
nmeasurenents at the Laboratory have been made on narrowband transmitting
systens. Consequently, we will also have to rely on conments and help from
out si de the Commi ssion in devel opi ng neani ngf ul neasurenent standards for
br oadband systenms. W would like to draw upon industry's know edge and
resources in this area and invite their conments on the devel opnent of such
br oadband neasur enment standards.

17. The authorization of spread spectrum systenms under Part 15 of the Rules
is attractive fromanother point of view Wth the exception of frequency
hoppi ng systens, spread spectrum devices require continuous bands of spectrumin
which to operate. But since Part 15 | ow power comuni cation devices are
aut horized to operate on all frequencies above 70 MHz, subject to certain
restrictions, spread spectrum systens authorized under this Part of the Rules



woul d have access to this broad continuous area [**14] of spectrum This
essentially unlinmted anpunt of spectrumis therefore inportant to spread
spectrumuse. Al so, authorization of spread spectrum devi ces under Part 15
woul d al | ow consi derabl e experinmentation to be done on devices such as wirel ess
m crophones and wirel ess data terminals w thout Commi ssion regul ations
restricting their devel opnent. At the same tine, the Conmission night be spared
the i mrediate need to allocate additional spectrum space for these services and
for other requested services such as cordl ess tel ephones. Many specific probl em
areas, such as those pointed out by LucasfilmLtd., could perhaps al so be
elimnated by Part 15 spread spectrum aut horization. The use of spread spectrum
in existing types of Part 15 devices, such as cordl ess phones and garage door
openers, mght increase their interference rejection capability while decreasing
their potential interference to other systems and inproving their privacy.

18. The authorization of spread spectrum systenms under Part 15 of the Rules
and Regul ations would be unrestrictive and unregulatory in nature, since devices
operating under Part 15 do not have to be licensed and users do not face
eligibility requirenments, [**15] content regulation, or coordination
requi renents. This would allow the forces of the marketplace to drive the
i mpl erent ati on of this new technol ogy, unhanpered by [*387] regulations other
than those needed to prevent harnful interference to licensed systens. Because
of this, we are proposing to allow spread spectrum usage, under Part 15 of our
Rul es, for all | ow power comunication devices which transnmit or receive
informati on on frequencies on or above 70 MHz. For frequency hopping, tine
hoppi ng and pul sed FM systens, the levels of enissions which are being proposed
are conparable with those presently authorized in the Rules for | ow power
communi cation devices. For direct sequence systens, the |levels of enission have
been chosen so that the signals will not affect passable television quality
(TASO grade 3) at a distance of 10 neters fromthe transmtter. Television
recei vers, because of their w de channel bandw dth, are generally nobre sensitive
to interference than narrowband receiving systens. Hence, the emission limts
whi ch have been chosen to protect the television services, should be sufficient
to protect narrowband systens frominterference also. Energency and radio
astronony [**16] bands have been protected in the proposed rules by placing
stringent limts on the radiation which can be emitted in these bands. (See
par agraph 15.126(c) of the proposed rules in Appendix B.) These constraints
shoul d mnimze the probability of harnful interference to any of the existing
services.

19. Spread spectrum devi ces, authorized under the rules proposed in this
NPRM will be required to be certified as a prerequisite to marketing. The
Rul es for the certification of Part 15 | ow power comuni cation devices are given
in the Rul es and Regul ati ons under Part 15, Subpart B. The Conmi ssion has the
di scretionary authority to call in sanple devices for testing as part of the
certification process. As we have done in the past with cordl ess tel ephones, CB
radi os, home conputers and other devices and in response to the coments
received in this proceeding, we expect to engage in a thorough sanpling program
until we are confident that the manufacturers have gai ned sufficient know edge
and skill in building them so that they pose no potential interference
probl ens.

20. The present Rules specify power and bandwidth limts for all |ow power
communi cation devices. They also specify [**17] that, for devices authorized
under the general provisions of Section 15.122, periodic operation in the bands
41. 66-40. 70 MHz and above 70 MHz, the duration of each transnission shall not be
greater than one second and the silent period between transm ssions shall be at
| east 30 times the transmission duration but in no case |less than 10 seconds.

Al t hough, we are proposing to authorize spread spectrum systens under a new,
separate section of the Part 15 Rules, Section 15.126, the new proposed rul es



were nodel ed after those of Section 15.122 and were made consistent with the
rules and requirenents of that section to the greatest extent possible.
Neverthel ess, in order to accommpdate spread spectrum systenms under this Section
of the Rules, sone of these requirenments have to be anended.

[*388] 21. As we have indicated above, we are proposing to allow spread
spectrum systens to operate on any range of frequencies above 70 Mz wi t hout any
restrictions on their occupi ed bandwi dths. And since a requirenent of a 10
second mnimumtine between transm ssions for spread spectrum devi ces coul d
severely hanper the devel opnent of this technol ogy, we are proposing to
elimnate this restriction for [**18] these devices. However, spread spectrum
systens woul d be subject to power and spectral occupancy linmits that are
conparable with those presently in the Rules, and for frequency hopping, tine
hoppi ng and pul sed FM systens, a nodified formof the 1/30 transm ssion on/off
time requirement would apply al so.

22. Tinme hopping and pul sed FM spread spectrum systens can neet the present
power and transmitting time on/off limts, if the neasured field strength of
their em ssions on any frequency is no greater than those presently specified in
this Part of the Rules, and if their duty cycles are less than 3.3% Frequency
hoppi ng systenms will also neet these requirenents, if they are subject to this
sanme field strength criteria, if 30 or nore hopping frequencies are used, and if
the transmi ssion tinme on any one frequency is less than 1 second. However,
because frequency hopping, tinme hopping and pul sed FM systens coul d cause
considerable interference to television reception if they were allowed to
indiscrimnately operate within the tel evision bands, restrictions have been
pl aced upon the use of the tel evision bands by these systens. |If these systens
operate on frequencies which fall within [**19] the television bands, it is
proposed that they either be designed so that they do not have a total tine of
occupancy on any single television channel that is greater than one second out
of every 30 seconds, or that they be provided with a switch or sw tches, that
wi Il enable the equi pnent to be operated on channels which are unused in that
area. A television channel will be considered as used in an area, if the spread
spectrumtransnitter under consideration will produce a field, within the grade
A contour of the television station using that channel, which is greater than 10
m crovolts per neter.

23. Wth regards to interference, direct sequence systens pose a different
type of problem since they require a continuous occupancy of the frequency bands
in which they are operating. Juroshek has shown that the interference to
tel evision by direct sequence signals is of the same magnitude as that from
narrowband si gnal s of equivalent power. n4 But for narrowband interference, a
signal to interference ratio of 50 dB will yield a television picture of
passable quality. n4,n5 At the grade A [*389] contour, nost |ocations can
tolerate a wi deband or narrowband interference signal of approximately [**20]
10 microvolts per neter. Thus, the proposed naxi num em ssion | evel of 33
m crovolts per nmeter, nmeasured at 3 nmeters, corresponds to no significant
interference to nost TV receivers that are 10 neters away fromthe emtter at
the grade A contour, or 15-100 neters away (dependi ng on channel nunber) at the
grade B contour. It should be noted that this level of radiation is far bel ow
that presently allowed for Part 15, |ow power communi cation devices. The
proposed changes to Part 15 of the Rules and Regul ations for spread spectrum
devi ces are presented in Appendix B

n4 John R Juroshek, "A Prelimnary Estimate of the Effects of Spread-
Spectrum Interference on TV', NTlIA Report 78-6, June 1978

n5 CCl R Report 523, 1974, "System Models for the Evaluation of Interference",
I nt ernational Tel econmuni cations Uni on, Geneva.



24, The linmits on the effective radi ated power from spread spectrum devi ces,
operating on frequencies on or above 70 MHz, are presented in Section 15.126(a)
(cf. Appendix B). It should be noted that no fixed Iimts are being placed on
the radi ated power of spread spectrum devices operating in the 902-928 Mz,
2400-2483.5 MHz and 5725-5875 MHz | SM bands. n6 In [**21] these bands, al
devices are allowed sufficient power for satisfactory operation, providing they
do not cause harnful interference to other users of the bands, or produce
unacceptabl e | evel s of radi ated em ssions outside the bands. The proposed rul es
woul d aut hori ze spread spectrum systens to share these bands on a secondary non-
interference basis with the prinmary users. n7 The majority of the coments
favored all owi ng spread spectrum systens to operate in these bands. Also, in
the previously cited report, "Potential Use of Spread Spectrum Techniques in
Non- Gover nnent Applications", Scales recomended that the Conm ssion consider
the inplenentation of spread spectrumsystens in the | SM bands. Although GE and
RCA have presented argunments agai nst the shared usage of the | SM bands, we do
not feel that they outweigh the considerabl e advantages to be gained from
sharing these bands with spread spectrum systens. |f spread spectrum systens
can contend with the heavy interference fromthe other users of these bands,
then these [*390] bands could offer an excellent proving ground for high power
spread spectrum applications. Conments are requested on this issue.

n6 RM 4426, a petition for rulemaking filed by Geostar Corporation for a
radio |l ocation satellite service, requested use of the 2483.5-2500 Mz band
The availability of this band for spread spectrum comruni cati ons systens wil |l
depend on the final disposition of the Geostar petition.

n7 NTIA has recently studied the current and potential electromagnetic usage
of these three bands. Their findings are contained in the follow ng reports.

Bohdan Bul awka, "Spectrum Resource Assessnment in the 902-928 M#z Band", NTIA
Report 80-46, Septenber 1980.

Robert T. WaAtson, "Spectrum Resource Assessnent in the 2300-2450 MHz Band"
NTI A Report 81-78, Septenber 1981.

WlliamB. Gant, John C. Carroll and Charles J. Chilton, "Spectrum Resource
Assessnent in the 5650-5925 MHz Band", NTIA Report 83-115, January 1983. [**22]

25. In response to Transcrypt/International's inquiry concerning the use of
spread spectrumin police comunications, we are proposing to authorize
frequency hopping and direct sequence systems to operate on a limted basis on
certain frequencies in the Public Safety Radio Services. This authorization
woul d be only for Police Departments' use of Public Safety spectrumfor the
pur pose of comunications in connection w th physical surveillance, stakeouts,
rai ds and ot her such activities and would be on a secondary basis to operations
of licensees regularly authorized on these frequencies. Approval of the area
frequency coordi nator nust be obtained prior to operation. The proposed changes
to Part 90 of the Rules and Regul ations to acconplish this are presented in
Appendi x B.

26. Because crinminals have becone increasingly nore sophisticated in the
nmeans whi ch they use to nonitor police comunications and detect surveillances,
| aw enforcenment officers nust use increasingly sophisticated methods to guard
their comunications. Since spread spectrumtransm ssions are not readily
detectable by crimnals nonitoring the air waves and are difficult to jam this
formof communications [**23] can becone an extrenely val uable tool for
police. Federal |aw enforcenent agencies, operating radio systens under 47 USC
305, have been authorized on a case by case basis by the Nationa
Tel ecommuni cations and Informati on Administration to use spread spectrumin
their operations. This proposed rule gives state and | ocal |aw enforcenent
agenci es this sane, inportant capability.



27. Under the proposed changes to Part 90 of the Rules, frequency hopping
systens would be allowed to operate on any of the frequencies which are
presently available to the Police Radio Service and listed in Section 90.19(d)
of the Rules. The power linit specified for the users of these frequencies is 2
watts. Hence, frequency hopping systems, which are operating on these
frequenci es, are not expected to cause harnful interference to other users, if
their maxi mum out put power is kept below 2 watts. However, if the hop rate of
these systens is greater than 10 hops per second and nore than 10 hoppi ng
frequenci es are used, then we feel that a maxi mum out put power of 15 watts can
be allowed and still not cause objectionable interference to the other users,
since the tine of continuous occupancy of any single [**24] frequency, by the
frequency hopping system will be |l ess than one tenth of a second. Also, direct
sequence spread spectrumsystens will be allowed to operate in the 37.01-37.43
39-40, 44.61-46.6, 154.6375-156.250 and 158. 715-159.48 MHz Public Safety bands,
if their maxi numintegrated output power is linmted to 10 mW per kHz. The |eve
of this signal is about one-tenth of that allowed for the [*391] other users
of these bands and therefore the potential for interference is small.

28. W recognize that there is a potential for increased interference in
al | owi ng spread spectrum systens to share spectrumwi th conventional radio
services. The proposed operation of spread spectrum devi ces under Part 15 of
the Rul es on frequenci es above 70 Mz coul d dependi ng upon power |evels allowed
and other technical details, potentially affect Private Radio, Mass Media, and
Common Carrier Services. W are particularly determined to avoid harnfu
interference to the Public Safety Radi o Services from devi ces operating under
both Part 15 and Part 90 of the Conmission's Rules. Conmmunications in the
public safety services are directly related to the safety of life and property.
As such, harnful interference [**25] could have a direct and adverse effect on
the public. Public safety licensees operate radio systens in the 30 Mz, 150
MHz, 450 MHz, 470 MHz, and 800 MHz private | and nmobile bands. W have attenpted
to minimze this potential for interference by choosing conservative technica
standards and, in the case of operation under Part 90, by requiring frequency
coordi nation. W request comrents on the ability of our proposed rules to
ensure the integrity of public safety comunications as well as other services.

29. Although automatic identifiers for spread spectrum systens are not being
considered in this proceeding, we nmay in the future have to consider sonme form
of transmission identifier to assist us in identifying and | ocating units which
may be causing interference. Hence, comments are sought on the feasibility of
using such identifiers and the particular formthat they might take. (As an
exanpl e, Del Norte Technol ogy Inc. uses a blanking technique to superinpose
Morse code on their enmissions with the identifiers DN and DNT for their spread
spectrumradio | ocation devices.) n8 It should be noted that there coul d be sone
difficulties with using these identifiers. For instance, [**26] the
transm tted designator could be so strong that it could cause interference even
when the signal it is identifying is not causing any, and on the other hand, it
could be so weak that it might remain undetected while the signal which it is
identifying is causing interference. W are requesting comments as to whether
these difficulties pose real hindrances to the use of transmitter designators
with spread spectrum communi cations systens. |f not, what form should the
desi gnator take and what power |evels should be specified?

n8 47 Fed. Reg. 34415, "Revisions of Parts 2 and 90 of the Commi ssion's Rules
and Regulations to pernit inland assignment of frequencies in the 420-450 Mz
band for non-Governnent radio |ocation", Second Report and Order, Ceneral Docket
No. 80-135, Paragraph 14.

30. We may wish to consider spread spectrumtransmi ssions that are carried
by line conducted carrier current. There are many practical [*392]



applications of spread spectrum systens which could be realized if the

transm ssions could be carried by this means. At the present tine, line
conducted transm ssions are only allowed in restricted i nstances because of the
danger of feeding interference back [**27] into the mains. Anticipating a

possi bl e future concern of the Commission in this area, we are requesting
comments on the conditions under which this nethod of transnission would be
practical for spread spectrum systens in domestic, business and industri al

envi ronments. Al so, what power |evels and frequency ranges should be specified
and what range of transm ssion frequencies should be all owed? Wat precautions
shoul d be taken so that excessive spread spectrum signal strength does not feed
back into the mains?

31. One area in which we expect significant growth for spread spectrum
systens is inits use in wireless data terninals. The Conmi ssion has al ready
recei ved several inquiries concerning this use for spread spectrum and
experinental |icenses for such devices have al ready been issued. n9 To help us
anticipate industry's needs in this area, we are requesting coments as to
whet her the Rul es, proposed here, are sufficient to all ow spread spectrum
wireless data terminals to operate efficiently in donmestic, business and
i ndustrial environments. Also, in order to further pronote this pronising
application, should we consider authorizing two classes of wireless data
termnals [**28] wunder Part 15 as is presently done with conputing devices?
Alternatively, should such data terminals require a license if they exceed a
certain emission limt? |f so, what power and emi ssion linmts should be
i mposed? On the other hand, if in order to operate efficiently, these termnals
woul d require bands of their own, where should they be |ocated and what shoul d
the power limts be?

n9 Hew ett-Packard has been issued experinmental |icenses under Part 5 of the
Rul es to devel op and operate direct sequence, spread spectrumw rel ess data
terminals in the 2450-2550 MHz band. All of the licensed facilities are in
California. Although the need to broadcast call signs has been waived by the
Conmission in this instance, the identifying call signs associated with these
facilities are: KM2XPS, KM2XPV, KM2XPW KM2XPX AND KM2XPY.

NOTI CE OF | NQUI RY

32. For equi prent authorization and nonitoring purposes, standards will have
to be established for the neasurenent of spread spectrum enissions. However,
because of the unique problens associated with the detection and neasurenent of
these signals, we are unable at this time to furnish the appropriate procedures
for their measurenent. [**29] These will be released with the final Report
and Order. To devel op these procedures, we will need considerabl e assistance
from busi ness and industry to help solve the many difficult problens associated
with these types of nmeasurenents. Some areas of concern about which we seek
conments are:

[*393] 1. Wth the power |evels proposed for Part 15, spread spectrum
transmtters, is it feasible, or even possible with our present neasurenent
techni ques, to neasure the field strength of em ssions fromthis equipnent at
outdoor 3 neter test sites? |If so, what antennas woul d be the npost suitable for
maki ng the measurenents? (It should be kept in mind that, since nost antennas
become very inefficient at high frequencies, i.e., their antenna factors becone
very large, it may not be possible to detect and accurately neasure | ow powered,
spread spectrum signals, at these test sites. Also, remenber that, since it is
proposed that spread spectrum operations be allowed on all frequencies above 70
MHz, several different antennas will be needed to span the range over which
these systems will be operating.)



Wul d the sane neasurenent procedures suffice if field strength levels listed
in Section 15.126(a) [**30] were to be decreased by 20 dB? What would the
test procedures be in this case?

2. Measurenents coul d perhaps be nade nore easily and accurately indoors, by
nmeasuring the output signal fromthe devices at a point just prior to any
passi ve antenna tuning network that is used. What should be neasured here: the
total power of the unnodul ated carrier, the power density over a specified
frequency range or sone other parameter? How can these nmeasurenents be
coordinated with the field strengths specified in Section 15.126(a) of the
proposed Rules (cf. Appendix B)? WIIl there be any difficulty in adjusting the
data for transmission line | oss and antenna gai n?

3. Perhaps all of the equi pment authorization neasurenents will have to be
made indoors on a test bench. For accuracy and repeatability in making these
nmeasurenents, we nmay require that the manufacturer install, on devices that are

subnmitted for test, sone type of low |loss RF connector at a point on the device
just prior to any passive antenna tuning network that is used. Wat type of a

connector shoul d be specified? (If possible, the generic nane of the connector

shoul d be used rather than the brand nane.)

4. How should [**31] the connector be coupled to the network to prevent it
from | oadi ng down the device? Wat inpedance matching standards shoul d be
specified to prevent either the connector or the measuring equipnment, which is
to be attached to the connector, frominterfering with the operation of the

devi ce? (Renenber, that these connectors, if required, will only be nobunted on
t he piece of communications equi pnent which the manufacturer subnmits for
testing. They will not be allowed on devices which are produced for the genera

public. Hence, the addition of the connector to the device should not
substantially change its operating characteristics.)

5. What equi prent shoul d be used to nake the nmeasurenments? Are both
spectrum anal yzers and field intensity neters adequate for making these
nmeasurenents or woul d the noise floors of these instruments nask the signals
whi ch are bei ng nmeasured?

6. Wiat | F bandwi dth should be used? Although the specification of a 1 MHz
| F bandwi dth is appealing and is easily attainable on nbst instruments, it is
per haps not adequate for neasuring spread spectrum signals because their
bandwi dth is so large. The trade-off for reduced |F bandwidth is the speed of
making [**32] the neasurenments and it would take 10 times |longer to scan a
given spectrumwith an instrument with a 1 MHz |F bandwidth as it would with one
that had a 10 MHz bandwi dth. And for signals which may span several GHz, even a
10 MHz | F bandwi dth may not be adequate.

[*394] 7. Wat scanning speed shoul d be used to ensure that a
representative sanple of the spread spectrumtransm ssion is actually being
nmeasured? Wuld a scanning speed that is one twentieth that of the spreading
code be sufficient?

8. To speed up the neasurenents, what equi pnent could be used that wll
provide a greater |F bandwi dth and yet would not sacrifice the accuracy of the
nmeasur enent s?

9. How can the test procedures for both indoor and outdoor neasurenents be
aut onat ed?

10. What test data should we ask the manufacturers to supply for equi pnent
aut hori zati on purposes?



W will give consideration to the information, which is submitted, in setting
up our internal neasurenent standards, which we will nake available to the
public in a technical note or report.

HOW TO FI LE COMVENTS

33. In accordance with the procedures set forth in Section 1.415 of the
Conmi ssion's Rules, interested persons may file comments on [**33] or before
Sept enber 14, 1984 and reply comments on or before Cctober 12, 1984. Al
relevant and tinmely comments will be considered by the Conmi ssion before fina
action is taken in this proceeding. In reaching its decision, the Comm ssion
may take into consideration infornmati on and i deas not contained in the conments,
providing that such information, or a witing indicating the nature and source
of such information, as placed in the public file, and provided that the fact of
the Commission's reliance on such information is noted in the Report and Order.

34. I n accordance with the provisions of Section 1.419 of the Conm ssion's
Rul es, formal participants shall file an original and 5 copies of their comrents
and other materials. Participants w shing each Conm ssioner to have a copy of
their conments should file an original and 10 copies. Menbers of the genera
public who wish to express their interest by participating infornally may do so
by submitting one copy. All conments are given the sane consideration
regardl ess of the number of copies submtted. Al coments should be clearly
mar ked General Docket No. 81-413, and will be available for public inspection
during regular [**34] business hours in the Conm ssion's Public Reference Room
at its headquarters at 1919 M St., NW \Washington, D.C. Al witten coments
shoul d be sent to: Secretary, Federal Comuni cations Conmi ssion, Washi ngton,
D.C., 20554. For general information on howto file coments, please contact
the FCC Consuner Assistance and Smal| Business Division at (202) 632-7000. For
further information on this proceeding, contact Dr. Joseph McNulty at (301) 725-
1585 or Dr. Mchael Marcus at (202) 632-7040

[*395] |INITIAL REGULATORY FLEXI BI LI TY ANALYSI S

35. Reason for Action. The Conmission believes that its rules and policies
shoul d be reviewed in the context of current social, technol ogical and financi al
envi ronments in which |licensees and applicants operate, so that service to the
public may be facilitated while the | east regulatory cost is inposed. It is in
this light that it is considering nodification of its Part 15 and Part 90 rul es.

36. The objectives. The Conm ssion proposes to acconmpdate spread spectrum
systens by reducing regulation to the maxi num extent feasible. The comm ssion
bel i eves that such action will lead to a nore rapid devel opment of spread
spectrumtechnology [**35] in the civilian sector.

37. Legal basis. Action proposed herein is taken pursuant to Sections 4(i)
and 303 of the Communications Act of 1934, as anended.

38. Description, potential inmpact and nunber of small entities affected. W

do not believe that this NPRMwill have a detrinmental inpact upon small
entities. |Indeed, insofar as our action contenplates spectrumreuse, it is
likely that it will benefit both small and large entities which seek to enter
the new markets that this action will create. Also, since the action is

deregul atory in nature and no new, nmore restrictive regul ations are being
proposed, it should provide expanded busi ness opportunities for all vendors and
users of conmuni cations equi prent, both small and large. Beyond this, we are
unable to quantify the potential effects of this action on small entities.
Comments are requested on this point by interested parties.

39. Recording, record keeping and other conpliance requirenents. The
proposed nodifications to Part 15 of the Rules would require only record
generation by the manufacturer sufficient to neet type acceptance standards for



the [**36] equipnent. Mddifications of the Part 90 rules require only a sinple
onetime notification to the area coordinator of the Police Radio Service of the
district in which the license and equi pnrent are to be used.

40. Federal rules which overlap, duplicate or conflict with this rule. The
proposed rul es were coordinated with the National Tel ecomrunications and
Information Administration. Their replies on this issue will be carefully
considered to ensure no conflict will be encountered with Federal rules.

41. Any significant alternatives mnimzing inpact on small entities and
consistent with the stated objective. None.

OTHER PROCEDURAL MATTERS

42. EX PARTE CONSI DERATI ONS: For purposes of this non-restricted notice and
coment rul emaki ng proceedi ng, nenbers of the public are advised that ex parte
contacts are pernmitted, fromthe time the [*396] Conmi ssion adopts a notice of
proposed rul emaking, until the tine a public notice is issued stating that a
substantive disposition of the matter is to be considered at a forthcom ng
nmeeting, or until a final order disposing of the matter is adopted by [**37]

t he Conmmi ssion, whichever is earlier. |In general, an ex parte presentation is
any written or oral comunication (other than formal witten comrents/pl eadi ngs
and formal oral argunents) between a person outside the Comm ssion and a
Conmi ssi oner or a menber of the Conmission's staff which addresses the nmerits of
the proceeding. Any person, who subnmits a witten ex parte presentation, nust
present a copy of that presentation to the Conmission's Secretary for inclusion
in the public file. Any person, who nakes an oral ex parte presentation
addressing matters not fully covered in any previously-filed witten comrents
for the proceeding, nust present a witten sumary of that presentation to the
Commi ssion's Secretary for inclusion in the public file on the day that the
presentation is nmade. A copy of the sumary nust al so be presented to the

Conmmi ssion official who receives the oral presentation. The witten
presentation and sunmary, described above, nust state the docket nunber of the
proceeding to which they relate. For further information, see Section 1.1231 of
the Commission's Rules, (47 C.F.R 1.1231). A summary of the Comission's
procedures governing ex parte presentations [**38] in informal rule making
proceedi ngs is available fromthe FCC Consuner Assistance and Smal| Business

Di vi si on, Federal Communi cations Comni ssion, Washington, D.C, 20554.

43. THE COM SSION' S ACTION IN TH S PROCEEDI NG Accordingly, the Conm ssion
adopts this Notice of Proposed Rul enaki ng (NPRM) under the authority contai ned
in Sections 4(i) and 303 of the Communi cations Act of 1934, as anended.

Federal Communi cati ons Conmi ssi on
WlliamJ. Tricarico

Secretary

APPENDI X: APPENDI X A

LI ST OF PARTI ES SUPPLYI NG COMMVENTS AND REPLY COMMENTS TO THE NOTI CE OF
| NQUI RY

The follow ng parties supplied Corments to the Notice of |nquiry:
Associ ati on of Maxi mum Servi ce Tel ecasters, (MST)

Anerican Petroleum Institute,

Anerican Tel ephone and Tel egraph Conpany, (ATT)

Communi cations Satellite Corporation, (COVBAT)



Crypt ext Corporation
General Electric, (GEB)
GTE

Hewl ett - Packard, (HP)
M A- COM

Mot or ol a

Nat i onal Associ ati on of Broadcasters, (NAB)

Nat i onal Associ ati on of Busi ness and Educati onal Radio, Inc., (NABER)

RCA

Tel econmmuni cati ons Engi neering, Inc., (TEl)

Special Industrial Radio Service Association, (SIRSA)
U S. Dept. of Transportation, Maritime Administration

The following parties supplied [**39] Reply Comments to the Notice O

I nquiry:
Anerican Broadcasting Conpanies, Inc., (ABC
Anerican Tel ephone and Tel egraph Conpany, (ATT)
Wesl ey G Bush
Law ence F. Chesto
Communi cations Theory Committee of the | EEE Commruni cati ons Society
Del Norte Technol ogy, Inc.
Equat ori al Comuni cati ons Conpany (Equatorial)
CGeneral Electric, (GEB)
Hewl ett - Packard, (HP)
| EEE Comrittee on Conmunications and I nformation Policy
Lucasfilm Ltd.

U S. Dept. of Commerce, National Tel ecomunications and |Information
Adm nistration, (NTIA)

APPENDI X B

PROPOSED CHANGES FOR FCC RULES AND REGULATI ONS PART 15 AND PART 90 CHANGES

1. Section 15.4, Ceneral Definitions, is anended by insertion of the

foll owi ng definitions:

(t) Spread Spectrum Systenms. A spread spectrumsystemis an infornation

bearing communi cations systemin which: (1) information is conveyed by

nodul ati on of a carrier by sonme conventional neans, (2) the bandwidth is

del i berately wi dened by neans of a spreading function over that which would be
needed to transmt the information alone. (In sone spread spectrum systens,
portion of the information being conveyed by the system nay be contained in the

spreadi ng function.)

(u) Direct [**40] Sequence Systens. A direct sequence systemis a spread

spectrum systemin which the incoming information is usually digitized,

if

not already in a binary format, and nmodul o 2 added to a hi gher speed code

sequence. The conbined information and code are then used to nmodul ate a RF

it

a

is



carrier. Since the high speed code sequence dom nates the nodul ati ng functi on,
it is the direct cause of the wi de spreading of the transmtted signal

(v) Frequency Hopping Systenms. A frequency hopping systemis a spread
spectrum systemin which the carrier is nodulated with the coded information in
a conventional manner causing a conventional spreading of the RF energy about
the carrier frequency. However, the frequency of the carrier is not fixed but
changes at fixed intervals under the direction of a pseudorandom coded sequence.
The wi de RF bandw dt h needed by such a systemis not required by a spreadi ng of
the RF energy about the carrier but rather to accombdate the range of
frequencies to which the carrier frequency can hop

(w) Tinme Hopping Systens. A tinme hopping systemis a spread spectrum system
in which the period and duty cycle of a pulsed RF carrier are varied in a
pseudor andom manner [**41] under the control of a coded sequence. Tinme hopping
is often used effectively with frequence hopping to forma hybrid tinme-division
nmul ti pl e-access (TDMA) spread spectrum system

(x) Pulsed FM Systens. A pulsed FM systemis a spread spectrum systemin
which a RF carrier is nodulated with a fixed period and fixed duty cycle
sequence. At the beginning of each transmitted pul se, the carrier frequency is
frequency nodul ated causing an additional spreading of the carrier. The pattern
of the frequency nodul ation will depend upon the spreading function which is
chosen. In sone systens the spreading function is a linear FMchirp sweep,
sweepi ng either up or down in frequency.

(y) Hybrid Spread Spectrum Systems. Hybrid spread spectrum systens are those
whi ch use conbinations of two or nore types of direct sequence, frequency
hoppi ng, tine hopping and pul sed FM nodul ati on in order to achieve their w de
occupi ed bandwi dt hs.

2. New Section 15.126 is added to read as foll ows:
Section 15.126 Operation of spread spectrum systens above 70 MHz.

Low power spread spectrum conmuni cati on devi ces nmay be operated above 70 Mz
subject to the foll owing conditions:

(a) Low power spread spectrum|[**42] comrunications systens are linmted to
operation on frequencies above 70 MHz. Wth the exception of the frequency
bands listed in paragraph (c) of this section, the em ssion of RF energy on any
frequency shall not exceed the field strengths in the follow ng table:

Field Strength at 3 m (uv/n)
Frequency (Miz) Fr equency Hoppi ng

Ti me Hoppi ng Di rect Sequence

Pul sem FM Syst ens
Syst ens

70 to 130 11500 33

130 to 174 t500- 1500 * 33

174 to 260 11500 33

260 to 470 1500- 5000 * 33

470 and above t5000 ** 33

* Linear interpolation

** These power limts apply on all frequencies above 470 MHz except in the
902-928 MHz, 2400-2483.5 Mtz and 5725-5875 MHz frequency bands, where adequate
power to performthe particular comunications task will be allowed, providing
that the device causes no harnful interference to other authorized users of
t hese bands, and does not produce spurious or harnonic em ssions outside the



bands which are |arger than the values listed in this Table. Power, in excess
of that which is necessary for satisfactory operation, is not allowed.

Not e: Spread spectrum systenms using the 902-928 MHz, 2400-2500 MHz and 5725-
5875 MHz bands shoul d be cautioned [**43] that they are sharing these bands on
a secondary basis with systens, supporting critical governnent requirenents,
that have been allocated the usage of these bands on a prinary basis. Many of
these systens are airborne radio |location systens that enit a high EIRP which
can cause harnful interference to other users. For further information about
t hese systens, wite to:

Director, Ofice of Plans and Policy, U S. Department of Commrerce, Nationa
Tel econmmmuni cations and I nformati on Admi ni stration, Room 4096, \Washi ngton, D.C
20230

Al so, future investigations of the effect of spread spectruminterference to
CGovernnent operations in the 902-928 MHz band may necessitate that the genera
limt on radi ated power, as specified in the proposed rules, not be relaxed in
this band and that the general limt apply.

(b) Hybrid spread spectrum systens, which use direct sequence nodul ation in
conbi nation with other types of nodulation, are restricted to the em ssion
limts given in paragraph (a) of this section for direct sequence systens.

(c) Em ssion of RF energy shall not fall in any of the bands |isted bel ow
MHz GHz
T1t73 to 75.4 10.6 to 10.7
t1108 to 118 15.35 to 15.4
121.4 to 121.6 19.3 to 19.4
156.7 to 156.9 23.6 to 24.0
t1240 to 285 31.3 to 31.8
328.6 to 335.4 51.4 to 54.25
t1404 to 406.2 58.2 to 59.0
t1608 to 614 64 to 65
T1960 to 1215 86 to 92
11400 to 1427 100 to 102
11535 to 1670 105 to 116
12690 to 2700 164 to 168
t4200 to 4400 182 to 185
t4990 to 5250 217 to 231
[**44]
Note: A radiation level below 5 nmicrovolts per neter at 3 neters will be

considered to nmeet this requirenent. For type acceptance of spread spectrum
equi pment whose eni ssions overlay these frequency bands, it nust be
denonstrated, by either neasurenents or analysis, that this emission limt is
net .

(d) For frequency hopping systens, at |east 30 hopping frequencies, separated
by at |east 20 kHz, shall be used, and the tine of occupancy on any frequency
shall not be greater than 1 second. For tinme hopping and pul sed FM spread
spectrum devi ces, the duty cycle shall be less than 3. 3%

(e) Frequency hopping, time hoppi ng and pul sed FM spread spectrum systens
that operate on frequencies which fall within the tel evision bands, shall either
(1) be designed so that they do not have a total time of occupancy on any single
tel evision channel that is greater than one second out of every 30 seconds or
(2) be provided with a switch or switches, that will enable the equi pnent to be
operated on channels which are unused in that area. A television channel wl|
be considered as used in an area, if the spread spectrumtransnitter under
consideration will produce a field, within the grade A contour [**45] of the



tel evision station using that channel, which is greater than 10 mcrovolts per
meter. For type acceptance of frequency hopping, tine hopping and pul sed FM
spread spectrumtransnitters, it nust be denonstrated, by either neasurenents or
anal ysis, that these conditions are net.

(f) The antenna of the spread spectrum device shall be permanently nounted on
the encl osure containing the device. A mcrophone, keyboard, data entering or
signal entering unit may be external to the device, providing that it is
permanently connected to the enclosure with a cable not longer than 1.5 neters.
If a power cable is used, it nust not be longer than 3 neters and be pernanently
attached to the device. |If the device is operated outdoors, it must not be
nmounted at a height greater than 10 neters above the ground. If it is operated
i ndoors, it nust be operated at a height which is not greater than 10 neters
above the | owest |evel where a receiving unit is |ocated.

(g) If the device is to be operated frompublic utility lines, the RF energy
fed back into the power lines shall not exceed 250 nmicrovolts at any frequency
bet ween 450 kHz and 30 MHz.

3. Section 90.7, Definitions, is anended by [**46] inserting the follow ng
definitions in the list of definitions which nmake up this Section.

* % %

Direct Sequence Systens. A direct sequence systemis a spread spectrum
systemin which the incoming information is usually digitized, if it is not
already in a digital format, and nodul o 2 added to a hi gher speed code sequence.
The combi ned i nformati on and code are then used to nodulate a RF carrier. Since
t he hi gh speed code sequence dom nates the modul ating function, it is the direct
cause of the wide spreading of the transmtted signal

* % %

Frequency Hoppi ng Systens. A frequency hopping systemis a spread spectrum
systemin which the carrier is nodulated with the coded information in a
conventi onal manner causing a conventional spreading of the RF energy about the
carrier frequency. However, the frequency of the carrier is not fixed but
changes at fixed intervals under the direction of a pseudorandom coded sequence.
The wi de RF bandw dt h needed by such a systemis not required by a spreadi ng of
the RF energy about the carrier but rather to accombdate the range of
frequencies to which the carrier frequency can hop

* % %

Spread Spectrum Systens. A spread spectrumsystem[**47] is an information
beari ng communi cations systemin which: (1) information is conveyed by
nodul ati on of a carrier by sonme conventional neans, (2) the bandwidth is
del i berately wi dened by a spreading function over that which would be needed to
transmt the information alone. (In sone spread spectrum systens, a portion of
the information being conveyed by the systemis contained in the spreading
function.)

4. Section 90.19 (g)(3), Police Radio Service, is amended as foll ows:

(3) Alicensee may use, wi thout special authorization fromthe Comm ssion,
any mobile service frequency between 40 and 952 MHz |isted in paragraph (d) of
this section for conmunications in connection with physical surveillance,
st akeouts, raids, and other such activities. Such use shall be on a secondary
basis to operations of licensees regularly authorized on the assigned
frequencies. The maxi num power that may be used for such comunications is 2
watts output. OQher provisions of this part, including the requirenents for
station identification, shall apply. Spread spectrumtransnmitters may be
operated on Public Safety frequencies between 37 and 952 MHz, providing that



they are type accepted by the Conmi ssion [**48] wunder the provisions of
Sections 2.803 and 90.203, and neet the follow ng conditions:

(i) Frequency hopping transmitters can be operated, with a naxi num out put
power of 2 watts, on any nobile service frequency between 40 and 952 MHz |i sted
in paragraph (d) of this section. |If their hop rate is greater than 10 hops per
second and 10 or nore hopping frequenci es are used, their naxi num out put power
may be increased to 15 watts.

(ii) Drect sequence spread spectrumtransmtters nmay be operated in the
37.01-37.43, 39-40, 44.61-46.6, 154.6375-156.250 and 158. 715-159. 48 Mz bands
wi th a maxi mum i ntegrated output power of 10 mW per kHz.

(iii) Use of spread spectrumtransnmitters under this section of the Rules is
subj ect to approval by the |ocal area coordi nator of the Police Radio Service of
the district in which the license and equi pnment are to be used.

5. Section 90.207, Types of enissions, is anended as follows:

(k) For stations in the Fire, Police and Power Radi o Services utilizing
digital voice nodulation, in either the scranbled or unscranbl ed node, F3Y
em ssion will be authorized. Authorization to use F3Y enission is construed to
i nclude the use of F9Y em ssion subject to the [**49] provisions of Section
90.233. P2D enission is allowed for stations using direct sequence spread
spectrumtransmitters in the Police Radio Service.

6. Section 90.209, Bandwidth Iimtations, is anmended by inserting new
paragraph (h) as follows:

(h) Direct sequence spread spectrumtransmtters which are operating in the
37.01-37.43, 39-40, 44.61-46.6, 154.6375-156.250 and 158. 715-159. 48 Mz bands
wi || have any radiated enissions outside these bands attenuated by the follow ng
factors:

(1) On any frequency renoved fromthe edge of the band by a displacenment up
to 40 kHz, the attenuation will be at |east 50 dB

(2) On any frequency renoved fromthe edge of the band by a displ acenment
greater than 40 kHz, the attenuation will be at |east 80 dB



