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5G Haberlesme Teknolojisinde Hiz Artirimi .



Cankaya Universitesi:

- TTO Arge Merkezi
- Donanim ve Yazilim Lab.
- FPGA ve SOC Tasarim Lab.
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Problem

Veri iletiminde yiiksek hiz ihtiyaci
Daha hizli dosya indirme ihtiyacinin artmasi.

Dosya indirme siirelerinin uzamasi.



Kutup kodlari su ana
kadar var olan butun

hizli cozimlerden
daha hizli
cozumlenebilecektir.




Teknolojimiz:

*Var olan kutup kodlarinin ¢ozim hizlarini performansa
bagh olarak %10 ile %50 arasinda arttirabiliyoruz.

*FPGA + VHDL
Paralel Programlama

Paralel Programlamaya Uygun Kutup Kod Yapisi



Hedef PAZAR

5G Urdnleri Ureten firmalar
Huawei (China),
Ericsson (Sweden),
Samsung (South Korea),
Nokia Networks (Finland),
ZTE (China), NEC (Japan),
CISCO (US),
CommScope (US),
Comba Telecom Systems (Hong Kong),
Alpha Networks (Taiwan), S
iklu Communication (Israel),
Mavenir (US).
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Patentimiz burada kullanilacak [1, 2]

Physical Channels

Uplink Description Channel Coding

Physical Uplink Control Channel (PUCCH) The PUCCH is used to carry uplink control information | Polar code, PC- polar code or
(UCI), which includes scheduling requests, Channel | short block code

Quality Indicator (CQI) information and Hybrid Auto-
matic Repeat Request (HARQ) information.

Physical Uplink Shared Channel (PUSCH) The PUSCH is intended to carry application data, but | LDPC for application data and
also carries Radio Resource Control (RRC) signalling | polar code, PC-polar code or
messages and uplink control information (UCI). short block code for UCI

Downlink Description Channel Coding

Physical Broadcast Channel (PBCH) The PBCH carries part of the system information re- | Polar code

quired for User Equipment (UE) to connect to a NR
basestation (gNodeB).

Physical Downlink Shared Channel (PDSCH) The PDSCH carries application data and paging LDPC
infor-mation.

The PDCCH conveys DCI, which includes scheduling | Polar code
decisions for PDSCH reception, and for scheduling
grants for transmission on the PUSCH.

Physical Downlink Control Channel (PDCCH)

s Hanzo The Development, Operation and Performance of the 5G Polar Codes IEEE Communications Surveys & Tutorials(

ary for 3GPP specifications, v0.1.0, 3G 3GPP, Sophia Antipolis, France, Rep. TR 21.905, Oct. 1999.



Teknolojinin Firma/Son
Kullanict Icin Avantajlari

Kullanim kolayligi Daha hizli iletisim

TAMAMEN DONANIM COK DAHA HIZLI
YAZILIMIILE
GERCEKLESTIRILECEK

CALISMASI NEDENI

e = ILE VERI HIZI COK
S DAHA FAZLA OLUR

Daha ucuz

TEK BIR FPGA
PLATFORMUNDA
HER TURLU
GUNCELLEME
YAPILABILIR




Asamalar

J Yiiksek Hizli Polar Kod Céziicli Algoritmasi 1 sene siiren bir calisma ile
2018 yilinda gelistirildi.

3 Bulusun uriine déniismesi yaklasik 6-7 aylik bir donanim dili kullanilarak
yapilacak olan bir donanim tasarimi ile mumkun olabilir.



Ticarilesme icin Firmadan Beklentiler

e VHDL ve FPGA Bilgisine Sahip Yazilim Muhendisleri
e FPGA yazilim kartlari, XILINX VIVADO LISANSI



TUBITAK Patent Lisans Cagrisi

Patent Destek Orani
%995 %40



