TRUONG

DAI HOC SU PHAM KY THUAT Nganh dao tao: CNKT Dién Tw, Truyén Thong
TP. HO CHI MINH Chuong trinh: CNKT Dién Tw, Truyén Thong
KHOA DIEN DIEN TU Trinh d§: Dai Hoc

1. Tén hoc phan: Hé thong thong tin vo tuyén

PE CUONG CHI TIET HQC PHAN

2. Tén Tiéng Anh: Wireless Comunication Systems

3. S6 tin chi: 3 tin chi (3/0/6) (3 tin chi Iy thuyét, O tin chi thuc hanh/thi nghiém)
Phdn b6 thoi gian: 15 tuan [(3 tiét 1y thuyét + 6 tiét tw hoc)/ tudn]

4. Cac giang vién phu trach hoc phin:

a.

b.

S. Di
a.
b.

6. M

Giang vién phu trach chinh: TS. Pham Ngoc Son
Giang vién cung giang day:
- PGS. TS. Pham Hong Lién
- TS. Phan Van Ca
- ThS. Lé Minh Thanh
éu kién tham gia hoc tip hoc phan:
Mbn hoc tién quyét: Khong
Mbén hoc trude: He thong Vién Thong
6 ta hoc phin (Course Description) :

Ma hoc phan: WICS431364

Mon hoc tap trung vao cic nén tang cta truyén thong vo tuyén va cung cap tong quat cac ki thuat

truyén thong vo tuyén mdi. Noi dung moén hoc bao gdm: van dé truyén khong day; cic mo hinh
fading; kién thirc nén tang cta cic mang di dong 2G, 3G va 4G; cac ky thuat da truy cap; cac ky
thuat phan tap va két hop; hé thong truyén din qua vé tinh va viba; cac giai phap méi trong thong
tin vo tuyén nhu giai phap tai sir dung tan sd, truyén thong hop tac, bao mat 16p vat 1y, thu thap
nang luong khong day; va cac tmg dung mang khong day dién hinh. Cac cong cu va mo hinh toan

duogc sir dung dé giup cho sinh vién hiéu vé phuong thirc hoat dong cua cac hé théng vién thong
cling nhu danh gia hiéu suit mot hé théng vién thong.

7. Muc tiéu hoc phan (Course Goals):
Muc Mo ta
tiéu Hoc phan nay trang bi cho sinh vién: LIS
Kién thirc chuyén mén trong linh vuc cong nghé ky thuét vo tuyén va phuong
G1 |phéap phan tich duogc st dung trong hé thong vién thong khong day, cac khai| 01 (H)
niém, k¥ thuat cia hé thong vien thong twong lai.
Kha nang phan tinh va danh gia hiéu nang ctia mot giai phap khong day va kha
G2 | . Ao A A A, a: 1 A 11 K X 02 (M)
nang d€ xuat xay dung mdt gidi phap trong hé thong vién thong.
Kha nang sir dung phan mém Matlab va Mathematica ¢é mo phong va phan tich
G3 |, 2 AP N ~ 03 (M)
cac mo hinh thong tin khong day.
G4 |Kha nang tu hoc. 07 (M)
Kha nang nhan dién viéc 1€ip dat, cAu hinh, van hanh, xi ly xtr cd céac hé théng
G5 | x .. 11 (M)
vien thong.
* Ghi chu: H: High; M: Medium; L: Low
8. Chuin diu ra ciia hoc phan (Course Learning Outcomes — CLOs):
CLOs Mo ta ELOs

Sau khi hoc xong mén hoc ndy, nguoi hoc c6 thé:




G1.1 | Mo ta cac phuong phép phan tap, két hop, diéu ché OFDM, MIMO. 01,07
G1.2 Trinh bay cac kién triic mang va nguyén ly hoat dong ciia cac mang GSM, 01. 07
~13G WCDMA va 4G LTE. ’
Danh gia hi¢u nang, kha ning an toan, tai st dung tan sd, thu thap nang| 01, 02,
G1.3 1A A Ao A
Gl lugng cta h¢ thong vo tuyen. 07
Mo ta cac md hinh kénh vo tuyén va anh huong ciia fading 1én hiéu ning hé
Gl4|, - 01,07
thong.
G15 Trinh bay cach thirc truyén thong viba, vé tinh va hoat dong cua mang LAN 01. 07
"~ |khong day, MANET, VANET, mang cam bién khong day. ’
G1.6 [ M0 ta cac k¥ thuat da truy cap.
G2 Phén tich va danh gia cac hé thdng vién théng khong ddy nhdm muc dich 02. 03
nang cao hi¢u nang. ’
St dung phan mém Matlab va Mathematica dé tinh toan, gidi quyét, mo
G3 . LA e LA 03
phéng va phéan tich hiéu nang.
G4 G4.1 | M6 ta chitc nang cia mdi mang khong day. 07
G4.2 |PBanh gia cac giai phap k¥ thudt mai 07
G5 Mo ta viéc lép dat, cdu hinh, van hanh, xu ly su cd trong mang GSM, 3G 1
WCDMA, 4G LTE, va viba.

9. Tai liéu hoc tap:

a. Giado trinh chinh:
[1] Andreas F. Molisch, Wireless communications, 2nd Ed., John Wiley & Sons, 2011

Tai lieu tham khao:

b.

2]
[3]

Lé Tién Thuong, Hé théng vién théng 2, NXB PHQG TP. HCM, 2010
Behrouz A. Forouzan, Data Communicationsand Networking

[4] Nasir, A.A., Xiangyun, Z., Durrani, S.,et al.: ‘Relaying protocols for wireless energy
harvesting and information processing’, IEEE Trans. Wirel. Commun., 2013,12,

(7), pp. 3622-3636.

[5] P. N. Son, D. Har and H. Y. Kong, "Smart Power Allocation for Secrecy
Transmission in Reciprocally Cooperative Spectrum Sharing," IEEE Transactions

[6]

on Vehicular Technology, vol. 64, no. 11, pp. 5395-5400, Nov. 2015.

Long Bao Le, Vincent Lau, Eduard Jorswieck, Ngoc-Dung Dao, Afshin Haghighat,

Dong In Kim, Tho Le-Ngoc, ‘‘Enabling 5G mobile wireless technologies *°,

(X3

EURASIP Journal on Wireless Communications and Networking, December 2015,

2015:218.

10. Kiém tra va danh gia:

a. Thang diém danh gid: 10
b. Ké hoach thuc hién:

Hinh Néi d Thoi | Cong cu danh gia CLOs Ti 1€
thire ordung diém (%)
Kiém tra qua trinh 50
Kiém tra kha nang tim kiém, chon| Tuan |Dé tai thuc hién trén G2, G3, 20
S loc, gidi quyét va danh gid sinh| 2-14 |may tinh va bao céo G4.1,G4.2,
vién bang dé tai lién quan cac van G5
deé vo tuyen.
M.1 |Bao gdm cac kién thirc trong cac| Tuan |Kiém tra trén 16p Gl.1,Gl1.2, 15




chuong 1-3 8

G1.3,Gl.6,
G4.1

Bao gom céc kién thic trong cac| Tuan |Kiém tra trén 16p

M.2 chuong 4-6 12

Gl.1,G1.3,
G4.1,G4.2

15

Thi cudi ky

50

Noi dung bao quat tit ca cac chudn Thi ty luan

F A .
dau ra quan trong cia mon hoc.

50

* Ghi chu: Q: Quiz; H: Homework, P: Project; M: Midterm Exam; F: Final Exam,; S: Seminar

11. Noi dung va ké hoach giang day:

Tuén Noi dung

CLOs

Chwrong 1. Téng quan vé hé thong thong tin vé tuyén (3/0/6)

Noi dung gidng day trén lop: (3)

1.1 Xem lai thong tin sd

1.2 Gidi thiéu cac hé thong vo tuyén

1.3 Khai niém Cellular

1.4 Tai st dung tan s va Cluster
Phwong phap giiang day:

+ Thuyét giang

+ Dat cau hoi va thao luan

Noi dung tu hoc: (6)
1.5 Can nhiéu
1.6  Quy hoach kénh

Gl.1,
Gl4,
G4.1.

Churong 2. Cac md hinh kénh vé tuyén (3/0/6)

N¢i dung gidang day trén 16p: (3)
2.1 Suy hao khong gian tu do
2.2 Dic tinh kénh da duong
2.3 Céc mo hinh Path-Loss va Shadowing
2.4 Cac mo hinh Fading thong ké, Fading bang hep
2.5 Céc md hinh Fading bang rong
Phuong phap gidang day:
+ Thuyét giang
+ Dat cau hoi va thao luan

Noi dung tu hoc: (6)
2.6 Truyén song Millimeter

Gl.4,
G2,
G3.

Chwong 3. Anh hwéng ciia Fading Ién hi¢u ning hé thong vé tuyén (3/0/6)

Noi dung giang day trén lop: (3)
3.1 Dung lugng cac kénh vo tuyén
3.2 Phantap
3.3 Kéthop ti 1¢ t6i da (MRC)
Phwong phap giiang day:
+ Thuyét giang
+ Pat cau hoi va thao luan

Gl.1,
G4,
G2,
G3.

Noi dung ty hoc: (6)
3.4 Phan xa, nhi€u xa va tan xa

Chuong 4. Cac ky thuat da truy cap (3/0/6)




N¢i dung gidang day trén 16p: (3)
4.1 Pa truy cap phan chia theo tan s6 (FDMA)
4.2 Da truy cép phan chia theo thoi gian (TDMA)
4.3 Da truy cap phan chia theo ma (CDMA)
Phwong phap giiang day:
+ Thuyét giang
+ Dat cau hoéi va thao luan

Noi dung tw hoc: (6)
4.4 Ket hop cac ky thuat da truy cap

Gl.1,
Gl.6,
G2.

Chuwong 4. Cac ky thuat da truy cap (3/0/6)(tt)

Noi dung gidng day trén lop: (3)
4.5 DPa truy cap phan chia theo khong gian (SDMA)
4.6 Ghép phan chia tan so truc giao (OFDM)
4.7 CDMA da song mang (MC-CDMA)
Phwong phap giiang day:
+ Thuyét giang
+ Dat cau hoi va thao luan

Noi dung tu hoc: (6) N
4.8 Cac phuong phap truy cap ngau nhién

Gl.1,
Gl.6,
G2.

Chuwong 5. Cac hé thong théng tin di dong (3/0/6)

Noi dung giang day trén lop: (3)
5.1 Mang thong tin di dong GSM
Phuong phap gidang day:
+ Thuyét giang
+ Pat cau hoi va thao luan

Noi dung tu hoc: (6)
5.2 biéu chée GMSK
5.3 Cac kénh trong thong tin di dong GSM

Gl1.2,
G4.2,
G5

Chuwong 5. Cac hé thong thong tin di dong (1) (3/0/6)

Noi dung gidng day trén lop: (3)

5.4 Ky thuat trai phd

5.5 Mang di dong 3G WCDMA/UMTS
Phwong phap giiang day:

+ Thuyét giang

+ Dat cau hoéi va thao luan

Noi dung tw hoc: (6) )
5.6 Chuyén giao cing gilra cac hé thong va cach hoat dong
5.7 Céc kénh trong thong tin di dong 3G WCDMA/UMTS

Gl.2,
G4.2,
G5

Chuwong 5. Cac hé thong thong tin di dong (1) (3/0/6)

Noi dung giang day trén lop: (2)

5.8 MIMO

5.9 Mang di dong 4G LTE
Phwong phap giiang day:

+ Thuyét giang

+ Pat cau hoi va thao luan
Kiém tra qua trinh lan 1 (1)

Noi dung tu hoc: (6)

Gl1.2,
G4.2,
G5




5.10 WiMaX
5.11 Ma khong gian thoi gian

Churong 6. Vo tuyén nhén thire (3/0/6)

Noi dung giang day trén lop: (3)

6.1 Mang v tuyén nhén thirc

6.2 Xéc xuét phat hién dung, xac xuét tach nham
Phuong phap giang day:

+ Thuyét giang

+ Pat cau hoi va thao luan

Noi dung ty hoc: (6) . ‘ .
6.3 Vo tuyén dugc dinh nghia bang phan mém (SDR)
6.4 Bang tan pho da duogc chi dinh hi¢n nay.

G1.3,
G2,
G3,
G4.2

10

Chuwong 7. Truyén thong hep tac (3/0/6)

Noi dung gidng day trén lop: (3)

7.1 Truyén thong hop tac

7.2 Mang vo tuyén nhan thirc hop tac
Phwong phap giang day:

+ Thuyét giang

+ Dait cdu hoi va thao luan

Noi dung tu hoc: (6) )
7.3 Cac phuong phap két hop o
7.4 Céc phuong phéap lua chon node chuyén tiep

Gl.3,
G2,
G3,
G4.2

11

Chuwong 8. Bao mat lop vat ly (3/0/6)

Noi dung giang day trén lop: (3)
8.1 Bao mat 16p vat ly (Physical Layer Security) trong mang vo
tuyén
8.2 Mang hop tac voi bao mat 16p vat ly
Phuong phap giang day:
+ Thuyét giang
+ Pat cau ho1 va thao luan

Noi dung tu hoc: (6)
8.3 Tao nhiéu nhan tao.
8.4 Luwa chon Jammer
8.5 Ky thuat randomize-and-forward

G1.3,
G2,
G3,
G4.2

12

Chuwong 9. Thu thap nang lugng (3/0/6)

Noi dung gidng day trén lop: (2)
9.1 Thu thap ning luong (Energy Harvesting) tir tin hiéu vo tuyén
9.2 Cac mo hinh thu thap nang lugng
Phwong phap giang day:
+ Thuyét giang
+ Dat cau hoéi va thao luan
Kiém tra qua trinh 1an 1 (1)

Noi dung tu hoc: (6)
9.3 B0 thu ly tuong cho xur 1y tin hi€u va thu thdp nang luong.
9.4 Mang hop tac ket hgp lua chon nut chuyén tiep c6 thu thdp nang
luong.

Gl.3,
G2,
G3,
G4.2




Chuwong 10.Truyén din viba sé (3/0/6)

Noi dung giéng day trén l6p: (3)
10.1 Bac diém truyén dan viba so
10.2 Thiét bi viba so

10.3 Thiét ké tuyén viba sb Gl1.5,
13 |Phwong phap giang day: G4.1,
+ Thuyet giang GS.

+ Pat cau hoi va thao luan

Noi dung tw hoc: (6) ) )
10.4 Tim hi€u céc thiét bi viba s6 trong thl_rc té
10.5 Nguyén ly van hanh, bdo dudng thi€t bi viba

Chuwong 11. Thong tin v¢ tinh (3/0/6)

Noi dung gidng day trén 16p: (3) Gl.5,
11.1 Téng quan h¢ thong thong tin v€ tinh G4.1,
11.2 Quy dao cta v¢ tinh va cac thong so quy dao GS.

11.3 Dic diém kénh truyén va phan tich tuyén
11.4 Truyén tin hiéu trén kénh thong tin v€ tinh
14 | Phwong phap giang day:

+ Thuyét giang

+ Dat cau hoéi va thao luan

Noi dung tu hoc: (6)
11.5 Tram mat dat
11.6 Hé théng GPS
11.7 Mang VSAT

Chuwong 12. Mt s6 mang khong day dién hinh (3/0/6)

Noi dung gidng day trén 16p: (3) GL.5,
12.1 Mang LAN khong day (Wireless Lan) G4.1,
12.2 MANET (Mobile Ad-hoc Network) G4.2

12.3 VANET (Vehicular Ad-hoc Network)
15 12.4 Mang cam bién khong day.
Phwong phap giang day:
+ Thuyét giang
+ Dat cau hoéi va thao luan
Noi dung tu hoc: (6)
12.5 Cac chuan vo tuyén 802.11
12.6 Mang hon hop

12. Dao dirc khoa hoc:

Bit ky nhitng hinh thire gian 1an trong hoc thuat dugc phat hién bao gém sao chép bai tap vé nha,
quay cop bai thi hodc ké ca viéc cho phép nguoi khac xem bai giai trude thoi han ndp bai s€ bi
diém khong.

13. Ngay phé duyét lan dau: 15/01 /2014

14. Cép phé duyét:

Trwong khoa Trwong BM Nhoém bién soan

TS. Nguyén Minh TAm TS. V6 Minh Huan TS. Pham Ngoc Son



15. Tién trinh cip nhat PCCT

Ngay cdp nhdt lan 1: 15/01/2016
Noi dung cdp nhdt:

Nguoi cap nhat: TS. Pham Ngoc Son

Truéng B mon: TS. Phan Van Ca




