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(57) Phuong phap lap lich tim goi thué bao trong mang vién thong, bao gdom: budc 1: lap
danh sach céc tram; budc 2: tinh toan va cap nhat danh sach tram tim goi; budc 3: xac dinh
tram cudi thué bao sir dung dich vu va thuc hién tim goi thué bao theo danh sach tram.
Phuong phap gitip chuan bi trude cac dir liéu tram sé& thyc hién yéu cau tim goi thué bao tir
mang 16i dé dam bao cac tiéu chi: tim goi thué bao hiéu qua va chinh xac, luong ban tin
tim goi thué bao gitra mang 161 va tram gbc khong qua 16n dé tiét kiém tai nguyén vo
tuyen.
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Budc 3: x4c dinh tram cudi thué
bao str dung dich vu va thuc
hién tim goi thué bao theo danh
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Linh vuc ky thuét dwec dé cip

Sang ché dé cap dén phuong phap lap lich tim goi thué bao trong mang vién
thong. Cu thé, phuong phap dugc ap dung trong viée tim goi thué bao khi c¢6 dich vu tir
mang can thong béo cho thué bao: cude goi (call), dit liéu (data downlink), tin nhin
(sms) ... Phuong phap nay c6 thé sit dung trong ¢4 mang 2G, 3G, 4G, 5G va cac thé hé
mang sau nay.

Tinh trang ky thuit cia sang ché

Hién tai trong mang vién théng 4G: giai phap dua ra clia cdc nha cung cdp san
phim 13 hé théng xir 1y trong vién thong khi cAn tim goi thué bao thi déu xir Iy theo cac
mire: tram cudi cung thué bao sir dung dich vy, khu vyc cudi cing thué bao sir dung
dich vu (Tracking Area — TA), toan b céc tram trong khu vuc hé théng quan Iy.

DPé dam bao viéc tim goi thué bao tdt, co nhiu chién lwoc ¢ thé thuc hién:

- Phuong 4n 1: tim goi theo tram cudi trude sau do tiép tuc ting tién 1én mirc

khu vuc cudi va toan b tram.

- Phuong 4n 2: tim goi theo khu vie cudi.

- Phuong 4n 3: tim goi trén toan bd céc tram.

Trong d6 phuong an 1 ¢6 thé dwoc coi 1a t6i vu nhit v& luu luong vo tuyén nhung
théng thudng ty 16 phdi tim goi 1in hai, 14n ba 13 kha cao. Phuong 4n 3 thi anh hudng
t6i luu lwgng vo tuyén qué nhidu ban tin tim goi (paging), dan téi ting tai hé théng. Do
do6, hiu hét trong cac giai phap dang st dung hién tai la phwong 4n 2 hodc két hop
phuong 4n 1 va 2 dé thuc hién. Giai phép dua ra v6i muc tiéu dam béo ty 16 tim goi
nhung giam bét luu lwong vo tuyén hon.

Ban chét ky thuit cia sang ché

Muc dich clia sang ché 1a dé xudt phwong phap 1ap lich tim goi thué bao trong
mang vién thong, cu thé 13 chudn bi trude cac dit liéu tram s& thuc hién yéu ciu tim goi
thué bao tir mang 16i dé dam bédo cac tiéu chi: tim goi thué bao hiéu qua va chinh xéc,
lugng ban tin tim goi thué bao gitra mang 16 va tram gdc khong qua 16n dé tiét kiém tai
nguyén vo tuyén. Phuong phép theo sang ché bao gom:

Budc 1: 13p danh sach tram. Tai bude nay, st dung tap dit liéu dau vao chia thong
tin danh sach tram, véi mdi tram bao gém cac thong tin co ban: gia tri dinh danh tram,
tén tram, gid tri kinh d9, gia tri vi d9, dinh danh khu vuc (TAC).
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Budce 2: tinh toan va cdp nhat danh sach tram tim goi. Tai budc nay, voi mdi tram
trong danh sach dugc 1dp ¢ budce 1, thuc hién tinh toan khoang cach va lap danh sach
céc tram lan can dé thyc hién tim goi khi can.

Budc 3: x4c dinh tram cudi thué bao st dung dich vu va thuc hién tim goi thué
bao theo danh sach twong rng. Tai budc nay, tién hanh xé4c dinh tram cudi thué bao sit
dung dich vy va thyc hién tim goi thué bao theo danh sach twong ung.

M ta vin tit cac hinh vé

Hinh 1 13 hinh v& md ta dit 1idu cta cac tram diu vao.

Hinh 2 1a hinh v& md ta budc loc cac tram c6 cung md khu vuc (TAC) véi tram
dang duyét.

Hinh 3 1a hinh v€ mo ta cac budc tinh toan khodng cach va loc danh sach tram s€
thuc hién tim goi véi tram dang duyét.

Hinh 4 13 hinh v& mb ta cic budc thuc hién phuong phap duoc dé xuit trong séng
ché.

M0 ta chi tiét sang ché

Noi dung dugc md tA dudi ddy nham thuc hién phwong phép 1ap lich tim goi thué
bao trong mang vién thong, tham chiéu Hinh 4, cdc budc cu thé nhu sau:

- Buéc 1: 1ap danh sach tram; dir lidu dau vao la tAp thong tin tram theo quy

hoach ctia nha mang trién khai.

Tham chiéu Hinh 1, mdi tram gdm céc thong tin sau:

+ Ma tram.

+ Tén tram.

+ Gia tri kinh d0.

+ Gia tr1 vi do.

+ M3 khu vuce (TAC).

- Budc 2: tinh to4n va cap nhét danh sach tram tim goi.

Tai budc ndy, véi mdi tram trong danh sach duoc 1ap & bude 1, thyc hién tinh
toan khoang cach va lap danh sach cac tram l4n can dé thuc hién tim goi khi can, cy thé
dugc thyc hi¢n thong qua cac budc nhd hon nhu sau: (Hinh 2 va 3)

+ B2.1: loc danh sich tram c6 cung gia tri TAC v§i tram dang duyét.

+ B2.2: thuc hién tinh toan khoang cach giita tram dang xét vGi cac tram clng
TAC: (stt dung cong thitc Haversine dé tinh khoang cach giita 2 diém dwa vao kinh do
va vi dg)

R = 6378137 (ban kinh trai dit, tinh theo don vi mét);
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Latl: gia tri vi do cua diém 1;

Lat2: gia tri vi do cua diém 2; -

Lonl: Gié tri kinh 46 ctia diém 1;

Lon2: Gi4 tri vi d6 cta diém 2;

DeltaLon = (Lon2 — Lonl1) * 7t/ 180 (khoang chénh I¢ch kinh d¢ tinh theo
don vi Radian);

DeltaLat = (Lat2 — Latl) * 7/ 180 (khoang chénh Iéch vi d9 tinh theo don
vi Radian);

LatlRa = Lat] * 7t/ 180 (vi 46 diém 1 di theo don vi Radian);

Lat2Ra = Lat2 * 7t/ 180 (vi d diém 2 ddi theo don vi Radian);

A = (sin(DeltalLat/2))*2 + cos(Lat1) * cos(Lat2) * (sin(DeltaLon/2)"2;

(A 13 gi4 tri Haversine ctia goc hop boi duong ndi tir tim trai dat t6i hai vi tri ctia

hai tram)

Distance = R * 2 * atan(sqrt(A), sqrt(1-A)) (gia tri khodng cach gitta 2
diém).

+ B2.3: sép xép va tinh toan gi4 trj khoang cach gifta cc tram. Tai budc nay,
khoang cach giita cac tram (D) = A * Min. Trong d6 A d& xut 1a 3 dva trén két qua
danh gi4 tir thir nghiém thuc té (c6 thé thay ddi theo quy hoach mang thuc t&), con Min
13 khodng cach nho nhat tir tram dang duyét t6i cac tram trong danh sach & budc B2.1

+ B2.4: 1p danh séch céc tram lan cén cta tram dang xét thoa méan khoang céach
gifta cac tram nay tdi tram dang xét =<D.

- Budc 3: xac dinh tram cudi thué bao st dung dich vu va thyuc hién tim goi thué
bao theo danh sich tram.-

Tai budce nay, khi c6 yéu cau tim goi thué bao, tién hanh thuc hién céc bude nhod
sau:

+ B3.1: xac dinh tram cudi cung thué bao st dung dich vy trudce khi vé trang thai
nghi: théng tin sin c6 dugc luu trong hé théng;

+ B3.2: thyce hién tim goi thu€ bao theo danh sach tram da dwoc 14p trude do vai
tram cubi 1a tram & budc 1, danh gi trong thuc té su dung ty 1€ tim goi dat tuong
duong véi str dung phwong 4n 2 hodc phwong 4n 1 két hgp phuong 4n 2. Trong do:

Phuong 4n 1 1a tim goi thué bao tai tram cudi, truong hop tim goi khong thanh
cong thi thyc hién tim goi lan 2 trén tdp danh sich tram trong cung khu vuc véi tram
cudi. Trudng hop tim goi lan 2 khéng thanh cong thi tiép tuc im goi thué bao trén tit ca

c4c tram thudc hé thong quan ly.
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Phuong 4n 2 1a tim goi theo khu vuce cubi: thuc hién tim goi thué bao trén tat ca
cac tram cung khu vuc véi tram cubi.
Phuong phéap dugc dé xudt trong sang ché can chu v thuc hién cdp nhat cac thong
tin:
- Thoéng tin danh sach tram can duoc thyc hién cap nhat thuong xuyén dé dam
bao tinh chinh x4c.
- Viéc cdu hinh tham sb khoang cach dé khoanh ving can tinh toan dya trén mat
dd trién khai tram: dbi voi cac khu vuc dong dan cu co mat do tram day thi
tinh todn khoang cach nho hon so voi khu vyc it ddn cu, mat do tram thua.
Thyc hién 14p danh sach cac tram lan cén véi tram cudi theo tiéu chi khoang
cach gitra cic tram nay < khoang cach dinh trudc.
Vi du thwe hién sang ché
Phwong phap theo sdng ché dugc 4p dung trong hé théng mang 16i chuyén mach
261 4G (EPC) — thanh phén quan ly tinh di dong cua thué bao (Mobility Management
Entity - MME).
Duéi ddy la bang so sanh théng ké trén danh sach TAC 137 tram trong 1 ngay khi
ap dung sang ché so sanh véi cic giai phap khac dang trién khai:

5
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Hiéu qua dat dwoc ciia sang ché
Hiéu qua dat duoc cia sang ché bao gdm:
- S6 lugng ban tin giita mang 151 va v6 tuyén khi tim goi thué bao giam xubng,
do d6 gidm Iuu lvgng ban tin (nhu trong vi du thuc t& giam 86% sé luong ban tin);
- S6 lugng ban tin trén giao dién vo tuyén gifra tram gdc va thiét bi ngudi ding
giam;

- Dam bao kha nang tim goi thué bao twong duwong va dich vu cho khéach hang.
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Yéu ciu bao hd

1. Phuong phap 1ap lich tim goi thué bao trong mang vién thong, bao gdm céc

budc:

budc 1: 1dp danh sach tram; dit li¢u dau vao la tap thong tin tram theo quy hoach

ctia nha mang trién khai; trong d6 mdi tram gém céc thdng tin sau:

+ ma tram;

+ tén tram;

+ gia tri kinh d9;

+ gia tri vi do;

+ ma khu vuc (TAC);

budc 2: tinh toan va cdp nhat danh sach tram tim goi;

tai budc nay, véi mdi tram trong danh sach dugc lap & bude 1, thuc hién tinh
toan khodng cach va lap danh sach cac tram lan cén dé thuc hién tim goi khi cAn, cu thé
dugc thuc hién thong qua cac budc nhé hon nhu sau:

+ loc danh sach tram c6 cung gia tri TAC v6i tram dang duyét;

+ thuc hién tinh toan khodng cach gifta tram dang xét voi cac tram clung
TAC:

+ sép xép va tinh toan gid tri khoang cach gifta c4c tram; tai budc ndy,
khodng cach giita cac tram (D) = A * min; trong d6 A d& xudt 1a 3 dua trén két
qua danh gia tir thir nghiém thyc té (c6 thé thay ddi theo quy hoach mang thuc
té), con min 1a khoang céch nhd nhét tir tram dang duyét toi céc tram trong danh
sach ¢ cac budc trudc;

+ 1ap danh sach cac tram 14n cén ctia tram dang xét thoa man khoang cach
gifta c4c tram nay téi tram dang xét =< D;
bude 3: xac dinh tram cudi thué bao st dung dich vu va thuc hién tim goi thué

bao theo danh sach tram; tai budc ndy, khi co6 yéu cau tim goi thué bao, tién hanh thuc
hién cac budc nho sau:

+ xac dinh tram cudi cung thué bao st dung dich vu trwde khi vé trang
thai nghi: thong tin sin c6 dwoc luu trong hé thong;

+ thyc hién tim goi thué bao theo danh sach tram da dugc 1ap trude d6 vai
tram cudi 1a tram & budc 1, danh gia trong thuc té st dung ty I tim goi dat tuong
duong véi stt dung phwong 4n 2 hodc phwong 4an 1 két hop phuong an 2; trong
do:
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phuong 4n 1 13 tim goi thué bao tai tram cudi, trudng hop tim goi
khong thanh céng thi thyc hién tim goi l4n 2 trén tap danh sach tram trong
cung khu vuc véi tram cudi; trudng hop tim goi 1an 2 khong thanh cong
thi tiép tuc tim goi thué bao trén tht ca cac tram thudc hé théng quan ly;

phuwong an 2 1a tim goi theo khu vuc cubi: thuc hién tim goi thue

bao trén tat ca cac tram cung khu vuc véi tram cuoi.
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Ma tram
Tém tram
Kinh do
Wd6 eaee
M3 khu vuc
Hinh 1
Danh sach tram
m&i tram bao gom 5 thén
tin)
Khéng triin Kiém trung ma khu vyc Trin

(TAC)

Thém vao danh sach tram
Khdng xir ly 1an can cung khu vyc (TAC)
v&itram dang duyét

Hinh 2
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anh sach tram ¢6 cung ma khu

vie véi tram dang duyét

Tinh todn khodng cich giira cac

tram trong danh sach véi tram

dang duyét va chon ra khoang
cach nhoé nhét

Khodng cich <3 * Khoang cich
nhé nhat

Khéng xt Iy

Thém vao danh sach tim goi trng
v@itram dang duyét

Hinh 3
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Budc 1: 1ap danh sach cac tram

Budce 2: tinh toan va cdp nhat
danh sach tram tim goi

Bude 3: x4c dinh tram cudi thué
bao st dung dich vu va thuc
hién tim goi thué bao theo danh
sach tram

Hinh 4

-10-






