Federated Wireless, Inc.
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www.federatedwireless.com

May 18, 2016

VIA ELECTRONIC FILING

Marlene H. Dortch

Secretary

Federal Communications Commission
445 12th Street, SW

Washington, DC 20554

Re: Ex Parte Notice
Using Spectrum Access Systems in the 4.9 GHz Band
Amendment Part 90 of the Commission’s Rules, Implementing a Nationwide, Broadband,
Interoperable Public Safety Network in the 700 MHz Band, Service Rules for the 698-746,
747-762 and 777-792 MHz Bands
WP Docket No. 07-100, PS Docket No. 06-229, WT Docket No. 06-150

Dear Ms. Dortch:

Federated Wireless, Inc. (“Federated Wireless"), a leader in the development and
commercialization of revolutionary spectrum sharing technologies, hereby submits for Commission
consideration the attached presentation explaining how a dynamic spectrum sharing framework,
enabled by a Spectrum Access System (“SAS"), could expand the use of, and improve the efficiency
of, the 4.9 GHz band.

In the Citizens Broadband Radio Service (“CBRS"), the Commission adopted an innovative
three-tier regulatory framework, administered by a SAS, to enable spectrum sharing among
different classes of users while providing interference protection to incumbents in the 3550-3700
MHz band. As demonstrated in the attached presentation, this framework places federal naval
radar users and non-federal Fixed Satellite Service (“FSS”) users in the highest tier, providing them
interference protection from the lower tiers. In the second tier, Priority Access (“PAL") licensees
obtain guaranteed spectrum access in their license areas and protection from other PAL operations
and users in the third tier. This third tier is made up of General Authorized Access (“GAA”") users,
who gain access to the spectrum on a licensed-by-rule basis and do not receive interference
protection from the higher tiers.

Federated Wireless notes that, as is the case in the CBRS, the 4.9 GHz band currently
supports operations by disparate users, including radio astronomy, naval training operations, public
safety and critical infrastructure operations. However, the 4.9 GHz band is also underutilized in
significant portions of the country and, as such, is a prime candidate for sharing spectrum among
between incumbent and newly authorized commercial or private operations.

The attached presentation provides a hypothetical regulatory framework for the 4.9 GHz
band, conceptually very similar to the CBRS structure, leveraging SAS technology to enable spectrum
sharing. In such a framework, radio astronomy would receive the highest levels of protection, akin
to the protection afforded to incumbent FSS operations in the CBRS. Public safety and critical
infrastructure users would be licensed in the second tier, providing them guaranteed spectrum
access and replacing today's inefficient manual coordination processes with frequency coordination
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and interference management through the SAS, in real time. In the third tier, commercial or private
operators could utilize the 4.9 GHz band to provide wireless broadband services.

The Wireless Innovation Forum (“WINNF")—a cross-industry stakeholder group made up of
wireless operators, equipment manufacturers, incumbent satellite users, and SAS operators—has
developed, in close consultation with the Commission and observers including the Department of
Defense and the National Telecommunications and Information Administration (“NTIA"), CBRS
industry standards. These standards specify processes that are useful for a potential sharing regime
in the 4.9 GHz band, including: communications between a SAS and radios; communications among
different SASs; and, of particular importance in the 4.9 GHz context, ensuring the security of the
shared use ecosystem. Federated Wireless encourages the Commission to take note of the
significant standards work that has been done for the CBRS and find ways to utilize those learnings
to support sharing in the 4.9 GHz band which will enhance utilization of this valuable spectrum.

Although there are many similarities between the CBRS and the 4.9 GHz band, Federated
Wireless also urges the Commission to consider the differences between the bands that may impact
the business case for prospective SAS administrators and commercial or private operators at 4.9
GHz. For instance, whereas the CBRS encompasses 150 MHz of spectrum, the 4.9 GHz band is only
50 MHz wide, which may raise bandwidth and band plan concerns for prospective operators. The
use of overlapping channels in a Wi-Fi-like band plan could mitigate such concerns. In addition,
3GPP Bands 42 and 43, which include the CBRS spectrum, are internationally harmonized, leading to
widespread equipment availability and scale-induced cost efficiencies. The 4.9 GHz band, however,
is not internationally harmonized, and thus does not offer similar scale efficiencies on equipment.
The broad use of 802.11y technology among 4.9 GHz users may mitigate this concern as well.
Finally, to operate in the 4.9 GHz band, a SAS administrator would have to collect subscription fees
for its services from users in public safety, critical infrastructure and the general access tier. Such
services to public safety users can include detecting the presence of naval training operations and
coordinating temporary spectrum repacking, similar to how the SAS works with the Environmental
Sensing Capability (“ESC") in the CBRS, and deconflicting overlapping interjurisdictional spectrum
uses, similar to how the SAS manages inter-PAL interference in the CBRS. Although public safety and
critical infrastructure users may raise concerns about paying such fees, the efficiencies these users
will gain from automation of existing, inefficient manual process for frequency coordination will
likely more than outweigh any such costs. In addition, as use of the band increases, these
efficiencies will increase and further offset the cost of subscribing to a SAS's services.
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Federated Wireless urges the Commission to recognize that application of a SAS-enabled
sharing regime to the 4.9 GHz band carries great potential for enhanced utilization of the band. The
Commission should consider the substantial similarities between the CBRS and the 4.9 GHz band,
the efficiencies to be gained in building on the significant work already completed by the
Commission and the WINNF in the CBRS, and the unique attributes of the 4.9 GHz band that must
be addressed to ensure its market viability. Federated Wireless stands ready to assist the
Commission with this consideration, and looks forward to continuing to partner with the
Commission in bringing the myriad benefits of dynamic spectrum sharing technology to bear in the
U.S. wireless marketplace.

Respectfully submitted,

/s/
Kurt Schaubach
Chief Technology Officer
Federated Wireless, Inc.




[ _
y
o

|
%

ol

SS9|aJI\ paledapad

$oIRIM p1RIaPay



SJI9PINO.IJ DIIAISS pue ‘siojesadQ
MJOMIBN ‘Siaw0olsn) asiidiaiug 01 $924n0Sal
winayoads paJdeys paleulpaood sapinoidd wuojeid unQ

LNJ112ads paJeys JoJ 19yJ4ew 3uisiawd

9U) Ul J9pea| e S| SS3|aJIN palelapad

$oIRIM p1RIaPay



panJasay s1ysiy ||v ‘Aieiraridold pue [eluspLuod Ul ‘SS9|RJIM Palelapad @ €
__mNm_mt_z, pajelapal Py [2HIM P p

9sn yyD J0J 3|ge|ieAe shkem|e
winJ123ds JO ZHA 08 1Se3| 1Y

SS90V
pazIoyINy
[EENED)

c

SS900V
AuoLd

C

asn pajdaloidun ‘pasinbas asuad||
OU - SS3JJY paziioyiny |eiauan .

U0I1122104d 92Ud43JJ431Ul J0OJ SSUD||
WiJ2) 21Ul) - SS922Y Ajlaolid -

Apuanbajur pueq asn ITTR——

Jeyl sieped [eAeN - spuaquuinduj e (SYS) Wa1sAS

@ SS90y WnJdads
Juswedeuew wnJydads sapinoad
(SVS) we1sAS ssa0y wnuads .

Slu=aquinduy

J

suonedidde |92 ||lews ‘Jamod Mo .

winuoads paJjeys Jo ZHIN 0GL e

yJomaweld sulieys wniidads sygd ZHO S°s



panIasay sysiy |V ‘Aleiaridold pue [BIUSPLUOD U] ‘SSIIRJIM PaleIapad @

,,m.lm.m_m‘__g pojeldspal

LTI

it

LLLRLR NIRRT
TRRRDRRRERIRRRETD

Juswa3deuew doo| paso|d

JoJ duisuas shkoldwy - - N
S109)J9 21e32.33e @ H —
uo memﬁu_ CO_HUQHOLQ paJoysiH  esudiaug saseqeleq @ juaquindouj
}10M]aN
9JUDJ2JJ21Ul SOPINOI] @ Amw Lo ﬁm.mu
awi |eaJ T = © =
uruonegedoud 4y spIpaid .\ e
s (=g o
_Ucm CAH___Q_WCQHX@ 1918139y ’ 133ea
'9|edS J0) Paseq-pnoD) e mmm

JuaWaSnUDW puUp SS3220 WNJPads Suiwiofsuniy

SWI91SAS SS90y WNJ1Dads paseqg-pno|)



panIasay sysiy |V ‘Aleiaridold pue [BIUSPLUOD U] ‘SSIIRJIM PaleIapad @
,,m.lm.m___mv_rS pojeldspal

LLLRLR NIRRT
TRRRDRRRERIRRRETD

udISap 24Ndas
‘Jodwel-nue 1009-paisni] e

3uipeds w 07 — QE 93BISAY

Ajligejieae ysiy pue

uol1d=°l)ap =2ledndde adnsse

O] JU=oA< UOI]D9]ep O]
91NQIJIU0D SIOSUdS AN

Ue320 JO MIIA
p310NJ31Sqoun J0J auljISeod
3Uo|e pa1eNn1IS SIOSU3S

ZHIN 0S9E - 0SSE Ul SUOISSIWSUDII 3UdqUWINIUI [D1P3S 13333p
Ap1dna pup Aja3p1n2d30 03 $321A3p Suiualsi| 3jinq-asodind ‘painiipaqg

Alpgede) SuiSuaS [PIUSWIUOIIAUT



PaAIasay SIYSHY ||V ‘Alersiidold pue [elauapiuo) Ul ‘Ssa|JIM Paleiapad @
$S3[24IM PRI P3)

~
.W“. : X .....u..l..ﬂ... ) .
v ﬂu x X
| ap Z1- > N/ 9yeba16by ]
DM__:_ ")
UL
([toe e ([t )] -
._-- -—. ._-- -P e
T £
Suijapoy ajdwexy
wisiueydaw
2jes-|le) apinoid suuoday 93ualauaiu|
..z@ e A= | sdeiAN2[Boogy
el SuUOIIB|ND|BD 9IUDJID}I91UI 91832433 |ed1NSIIe)S
n pue ‘Suilapow uonegdedoud pajierap ‘eiep
@u /L/){ uoneasid3al asgd el paldipald aoualatiaiu|
i I suondaloud doualapialul 91839433k
o ‘ UOo paseq Sa1Is 9say3 109104d SgsgD 01 S|PA9|
i Jamod winwixew pue salpuanbaly sudisse Sys

SNIFOAM,

L W T 0 DD4 Y3M uofiew.oul uoiengdijuod pue sas
. o @ 93s18ad su03esadQ 921AIRS pueqpROoIg SSIIR4IM
S91IS SS4 S¥d) JO UoIINQIAISId 8 49MOT] PaJayiejpuels pue 93IAIaS all||91esS Poxid

SU0I12310.d JUaquindu| [eJ3pPa4-UON



__mw_w.:..s _Umumgmﬂuw.._. PaAIasay sIYSHY ||V ‘Alersiidold pue [elzuspiuo) dul ‘SsalaJIp Paledapad @ L
9JUoJ9o]JaluUl 9A|0Sad puk 29]e|edSo 0] SoJNpPad0ld e

JUSWIUOUIAUD Olpel
JO uondidap a1eandde apinoid 01 Suiniodad Juswiainseaw |eudiS pue uolled0|033 AJINSQ

SYS 9Y1 JO [043U0D dAIIRILIOYINE JSPUN UleWdJ SIIIASP 2JNSSe 01 SPOYISIN o
SIUBWIB|D W1SAS0I9 UdaMIDQ S|020104d UONEDIIUNWWOD)

sainseaw 3uijiodal 92UaJ34491Ul pUe ‘sainseaw uonediuayine ‘A11un2as 1snqod Suidojanaq e
Juswiadeuew pue Juawudisse wniydads Joj uoniulap sainpadold jeuonesadp e
SJ9sN JUaquWINdUl JO UOoId3304d J0J SPOYISaW pue ‘sassadodd ‘syuswalinbay

salgojouydal
3ulieys wnJdads Jo sjusuodwod Jo uoiesdaiul pue 3uUilsa) J0) MJOMIWEL) UOWIWIOD) e

uoniulap |030104d pue syuswadinbaJ Ayjigesadoisiul .

S92IASpP pue
‘SI0SUDS ‘SYS J0J 24n1231ydie pue AJljeuondouny JUsWUIdA08 g Aisnpul uowwiod Suljielaq e

'SOIIAIDE UIBIN o

salgojouydal sulieys wnaydads
JO JUSWISdURAPE puk JuaWdo|aAap aY3 J0j ApOg SPJePURIS JUSWIUISA0S }@ A1IISnpul UOWIWOD)

99)31wwo) Sulieys wnaydads

W N ™ a4 ,,APIMPJIO/ SUOIIDIIUNWIWIO)) [DIII1ID)
NOILVAGNN] 40 [p13u3ass3 Suizioddns saiSojouyral oipby SuidubApy pun ‘uoiapaouu] winiydads
=== J10J Su13pionpy,, :03 paipdIPap uoiIpziunsiQ Judwdojanag spiopunis paialsisay

(ANNIM) WNJ04 UONBAOUU| SS[3JIAA



panIasay sySiyY ||V ‘Aleiaridold pue [elUSpLUOD DUl ‘'SSIIRJIM Palelapad @

SS9=dIM paledopol

~

juswdinba yJomiau
Aoe3a| 01 aoejua1ul Ajlpead ued

SVS 3U3 ‘'SINT pue dd Jo asn y3noayyl e Uiondo)
(os3 uisuas
ue Agrssod Buipnpu) Aupgede asad
‘3uianoJ pue ooy Gy -
3ulssa20.4d uonewJojul _mc%;umg__ob_n 1) [muonoo) (ew) s
. . . . H i -S3I0N EuEnmn:wE juawa|g
swJoy4ad 1eyl Aseipawiaiul B
duideuew e :(dq) Axoud ulewoq e T ety
s ESES:HW&MMN Axoid urewog
SUEINEIE]

ydomiau 3uideuew Joj suonedidde
pue swa1sAs JO S1SISU0) (SINT)

20BLIaIUJ 19SN)-SYS *

(0s3) juaquinouj
E@HW\AW HC@E@W@C eIA HC@EW_M ° uoij98}a( JuaquINU] Bujwioyu]
’ @@ U.k_ ma 2JBLI8)U] SYS-SVS * .
ul U@C_.._.OU Sse )S4 Ucm \gmmu ~m<m ® saseqejeq 994

°4NPaIYIlY [euoidung SVS 4NNIM



$SRIRAIM PIRISPIY

U3I|D

|leugis
3uljqeus

JaMmod uoneJngdiyuod %
‘luueyd ‘uoiledxo \\\ JJJ
SJ0SUSS
0

sdew uoneSedoid _._m.q“..”\m

saseqeiep 32IAe( 9 9IU3J34191U] LA L] L

it papatoldun [E1UBLULIOD
paayoudun
julod-03-juiod paxi4 :A1epuodas SS9y pPasuadI] (XA 300

Asjes d11and
SIUsqLunau]

paxiy Atesodwa) qQodsijoy uonany Aq eniawiwod

paxi} ‘ajiqow puegpeo.q :Aiewiid

0I5 3Y|[218S paK i

Awouousy oipey aoa flepey Meujia

I9PON p34dll 934Yl ZHD 6’ 2P0 1211 331yl THIN 055E

K11°208
uo paseq aq ued 3uljqeua Jual|D / dV IHIM —

sadueyd DJ) pue
SN J40) Ajpejndau sayepdn winuydads I4IM —

sasn Ajjenide 1 1eym Sys S|191 I4IM  —

Jamod wnuwiixew pue sjpuueyd a|gejieae
I41MA S| SYS ‘©2UaJa)4]ul Jo suondipald
pue Alljige|ieAe |suueyd dIseq Uo paseg —

SN ulluawdinba A1ajes J1gnd

SYS YlimM uonean3dijuod pue ‘sjeiuapald
‘U0IILIO| JI9Y] J31SISaJ SIINSP 1IN —

ylomaweld sunesadQ -

lesy yipne payidwis —
UOIIeDIJIIDA OJUI pue UOLI0| dIseg —
SluaWalnseaWl 9JIAap PooN -

S92IAp paJnSIjuod
-SIw 1311w pue 12919p Aj|eonewoiny —

suoindaoid ayi|-zHD '€ Al ddy

J91L payL
3U1J31J91UI-UOU Se SS322. I{IM MO||Y  »

ZHD 6t Ul Sulieys Jal] 9aJyl



$SIRAIM PBIRISPIY

i

(pren) § Joueya ‘(pyes) 00BY WD saqe.  Byued  dep

b R

¥Iouo3o -
, YHNVEVIY
o

W v seaJe |euonaipsiun( 7 asuadi| diydes3o0a3 Suiddejiano
B\ T et (e [ ul @3esn wnJaydads 121jJu02-ap Aj|ednewolny .
A i Py
S 7 s M uoIleuIpJo0d JapJoq ‘uoidaold Juaqwindu| —

mﬁ@&é.@ﬁﬂ&.m
£ vinizuin QOQEN.—..—@ m.m .~ <
| | e SpuU023s Ul syuswAo|dap azuoyiny —

S10JJ9 JISeq yoied Ajpieipawiwl] —

TVd 01 Jejiwis sasuadl| |eaiydes3oan —
uonensiday A1ajes di|gnd / pasuadi] adeuely e
a8esn H3D |en1oe uo paseq seale paldajje
ul sue|d Louaduinuod wnuydads zHO 61 1eUIPI00) —
3ulules] JO UOI12319P dIIPWOINE J0J ST G'E PUdIX] —
seale ZHD G'€ Yum dejdano uediiusis —
sealy guluied] D3D AreN punode asn 21eulpioo) e

suolned||ddy ZHD 61 [eUORIPPY



