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Implementation of Resolution 1TU 58
in the TV broadcasting band

Frequency reuse distance in CRS

The Russian Federation just (kms or tens of km)

after RA-12 started to realize
Resolution ITU 58 «Studies on
the implementation and use of
cognitive radio systems»

The UHF TV broadcasting band
was considered as the most
appropriate band for beginning
introduction of the CRSs

Frequency reuse distance
in TV broadcasting network

(hundreds of km)

“Cognitive Radio System (CRS):
Is a radio system employing technology that allows the system to obtain knowledge of its
operational and geographical environment, established policies and its internal state; to
dynamically and autonomously adjust its operational parameters and protocols according to its
obtained knowledge in order to achieve predefined objectives,; and to learn from the results
obtained”
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Assessment of available radio spectrum in
470-686 MHz

Maps of potentially available spectrum for CRSs in Khabarovsky region and its southern area
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Designation of the band 470-686 MHz for
CRS trial network in 2012/13

FOCYJAAPCTBEHHAS KOMHCCHA MO PAAHOYACTOTAM
(F'KPY)

PEIN EHMHWE

16 mapra 2012r. Ne 12-14-08

covtmnn ool somst o espeno Ko ETBSchcre The SCRF Decision No 12-14-08 of 16 March 2012

P 0 poctyna 8 Poceniickoii @enepaunn

B Hoect paioacor 470636 M designated the band 470-686 MHz for WBA CRS

Jacnymwan cooBiuenie (eepaTbHOND TOCYIAPCTHEHHOTO  YHITAPHOTO . . . . .

p Hay MOBATEILCKHA WHCTHTYT paon (OTYTT HIHP) I k h d h “
COIAAHHMN IH’(U(:lh:iioﬁ 'lollb: T'l:’“'cxl':::e:l:;l}llo I(:Prlll:'“lauhlx EIICTU: tr I a n etW o r I n t e R u S S I an Fe e r atl O n W It a
u.lllpl)Kl!ll[).'ll)Clll)luGl";"pou‘:l"ﬂ") foctyna B Poceniickoil LD\L'I{.'FH”H“ B ojsoce

paamouactor 470-686 MI'u, [ocylapcrseHHas KOMMCCHA MO PAIHOMECTOTAM I n terested I eg al en tl tl eS an d I n d IVI d u aI S I n VO Ived ,

OTMEYAET.

B 2011 rony Hayuno-rexnwweckuit comeT MumncrepcTsa csasu o H H H H H
MACCOBBIX Ki\MM)‘IIHFaui:’;i Poceuiickoli  deacpaunn  paccmotpen  ponpoc p rOVI d ed rad I 0 System S Of R u S S I an O rl g I n ar e u S ed
«Kornurienoe pamno B POCCHH» M PEKOMEHIORAN MPOBECTH JONOIHKTENRHER
MCCIE/IOBAHMA 110 BONPOCAM BHEAPEHHA TEXHOJOTHH KOTHHTHEHOTO Pajio B
Poccuiickoil Penepaunn, a Takxe paspaboTath KOHUEMLHIO €10 PAIBHTHA.

Ha Beemuproit xondepenuny paanocsasn 2012 roga npixata Pesomouns
COMS6/1, B KOTOPOH PeXOMEHI0BAHO ATMMHHCTPAUMAM CBAZH 1PHHHMATE
AKTHBHOE  YMACTHE B NPOBOAMMBIX MCCACIOBANMAX C LENbI0 BHEAPSHHA M
HCTIONBIOBANKA TEXHOMOMHH KoriuTisiore patuo (Pesomouss MCD-R 58).

B nactosmiee Bpems pa3pabarblBACTCA  HECKONLKO CTANIAPTOR HA
panmoiekTpornbe cpeacTra (PIC) KOTHUTHBHBIX CHCTEM WIHPOKOIONOCHOTO
Gecnpomosworo  focTyna,  paCOTAIOMNX B NONOCAX  PAAHOMACTOT,
pacnpenenéHHbIX | Tensiofl cnymbe, KOTOPLIE NOIBOMAIOT MOBHCHTL
SHexTHRIOETH HCMONBIOBAHKA PATHOYACTOTHOTD CIIEKTPA.

Tocynapersennan Komucens o pamsoacroram PELTHIIA:

1. TIpHHATE K CBEMCHHIO PEIYILTATH HAYHIO-HCCTEA0BATEILCKOMN paboTi
«OUCHKR TEXHHUECKOR BOIMOKHOCTH W IKOHOMHYECKON leiecoobpainocTi
BHEJPEHMA KOTHHTHBHBIX CHCTEM PUAHOCERIH R HiTepecax dfiextisnoro
HCNONB3IOBAHNA PAIHOMACTOTHOND CNEKTPA AHaNa3ona 4acToT 470-862 MIu»,
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Measurement of protection ratio
CRSs & TV Broadcasting

Experimental equipment

Block-diagram of measuring installation
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CRS “Micran”
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Signal power of “Micran” cognitive transmitting equipment at Signal power of DVB-T2 at the receiver input -50dBm Chann Analogue signal power at the
the receiver input -60 dBm, 1.5 MHz channel bandwidth - Protection ratio, dB el receiver input
*To convert into 8 MHz bandwidth, add 10log,,(8 MHz/1.5 Modulati Code rate | Co-channel Adjacent -39 dBm -29 dBm -19dBm
MHz)=7dB on channel N-19 34 33 -
Channel Co-channel | Adjacent channel Neighbour QPSK 1/2 4.4 -46.8 N-18 -34 -34 -
1.5 (N+1) channel (N+2) QPSK 3/5 4.5 ~46.6 N-17 34 34 -
MHz/8MHz 1.5 MHz/8MHz 1.5 MHz/8MHz QPSK 2/3 4.6 -46.4 N-16 =34 =34 -
Protection QPSK 3/4 5.5 -46.2 N-15 -34 34 -
ratio, dB 3 -39 57 QPSK 275 6.1 ~26.0 N-14 32 2 -
: QPSK 5/6 6.6 ~49.5 N-13 -34 -34 -
16-QAM 1/2 7.4 ~45.8 N-12 -34 -34 -
Wanted signal level = -60 dBm 16-QAM 3/5 8.9 _45.5 N-11 -34 -34 -
- 16-QAM 2/3 10.5 ~45.3 N-10 -34 -34 -
o - 16-QAM 3/4 11.4 -45.0 N-9 -34 -34 -
2 16-QAM 475 12.2 ~42.8 N-8 -34 -34 -
: o 16-QAM 5/6 13.1 ~40.5 N-7 -33 -33
H 64-QAM 1/2 11.8 -40.6 N-6 s -33
8000 64-QAM 3/5 13.1 -39.5 N-5 -32 32
2 ~-Co-channel 64-QAM 273 14.8 38.4 N-4 -32 32
3 a0 -mAdjacent N+1 64-QAM 374 16.7 736.9 N-3 -31 31 23
: ] cdboug N2 64-QAM 475 17.5 ~36.1 N-2 -28 28 -22
3 64-QAM 5/6 18.5 -35.3 N-1 19 -19 -20
£ o 256-QAM 1/2 16.7 -37.3 N 25 25 25
256-QAM 3/5 17.1 -35.5 N+1 -24 -24 -24
256-QAM 2/3 19.6 33.6 N+2 -30 -30 -25
" ” " o * " 256-QAM 3/4 21.5 -31.0 N+3 33 -28 -22
_Interference signal power, dBm 256-QAM /5 5.6 303 N+4 -34 -31 -
. . . _— . - - =Ty N+5 35 32 E
Channel capacity at the receiving side of “Micran 256-QAM 5/6 23.7 29.5 IS - - -
CRS equipment N+7 -36 -33 -
N+8 -36 -33 -
N+ 34 31 -
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Field testing of CRS equipment

Wideband access (WBA)
system based on TDD with
different modes, loads and
powers were at test for EMC ——
with BS receivers in co- and e A L
adjacent channels oh oy BNV

I

T

N

Frequency: 470-686 MHz e el oo
EIRP: 23 dBm iy i e

£

The operating link between CRS
transmitting station at the mast and
fixed/mobile CRS UEs at the surrounding
area established to evaluate the EMC
R

performance of the system W __

. . : / e .
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Conclusions from
the laboratory and field trial

= Limited number of equipment was ready for test, new tests are at schedule

= Database is needed as sensing only doesn’t provide necessary protection
of BS

= [t /s necessary to provide separation distance between cognitive radio
transmit antennas and TV broadcast reception antennas in a range of 5 to
300 m

= [t /s recommended to use CRS in BS bands for downlink only with
requirement for transmitting stations to be installed outside the
residential areas or at broadcast sites.

= CRS recelver overloading due to presence of signals from powerful
broadcasting stations, including out-of-band emissions, may be a limiting
factor

= Tunable filters for cognitive radio are needed to improve EMC performance
in adfacent RF channels/bands, that is relevant when bandwidth is more
than 7 MHz in a standard RF channel width of 8 MHz.

= EMC studies necessary for other radio services, except broadcasting :
radionavigation, astronomy , mobile service, government/military
communications systems.
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Currently, the basic CRSs implementation is appeared to
be in the technological communication networks and

e woEw s M2M, being partially applied even today. Further studies
S " nmas are necessary to successfully implement the CRS

r. Mockna

technologies in Russia

«l_l COVTARIN ONEITHO ﬁ IOREL M n||enpe||mo uuuuuuuuuuuuuuuuuuuuuu
i poRonoIocHoro Gecnporoanore 1oetyna & Pocemiickoin Peaepanmn
B noaoce paanesactor 470-686 MTus

FOCYJAPCTREHHAA KOMHCCHA MO PATHOYACTOTAM
(FKPY)

Jacmymas \:wﬁu.:um: CPATHINID  FOCYUPCTUCHIOID  YHITAPHOTS.

SiEneol i i MR The SCRF Decision No 13-20-06 of 3 September 2013

mmu TYTa pu.unu ut'l'!-'l] IIHHP}
B Poceufickoll denepaumn B nonoce

e o i s recommended to continue the research and development

HOTI 10 COLUNHID CILTHOMN 30HB KOTHHTHBOR

e nTﬁmfm"wi“m,g,:«;ﬂ to determine the sharing applicability of cognitive radio
T T e “}73""1‘:“53 systems between different services, as well as changes
W‘“’" e e e W 10 the current frameworks ——

e e T A o

Inter-agency Working Party is planned to be

established (inter alia, with hardware - ﬂ j M) )
designers and academic circles involved) to

extensively study the engineering and i
management issues of CRS implementation

in the Russian Federation
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Thank you for your
attention!
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