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(57) Sang ché dé xudt phuong phap xéc dinh, diéu chinh chinh x4c tin s§ hé thong
trong giao thirc dong bo 1588v2 va 4n dinh tin sé nay nham muc dich lam gidm su
anh hudng cua tré khong dong déu PDV duong truyén 1én giai phap PTP trén mang
chudn ITU G.8265.1, ting d6 chinh x4c ctia qua trinh tinh toén, dua tan sb vé gia tri

mong muon véi cap chinh x4dc dén hang ti cua gidy.


CVH140
Textbox
(57)

CVH140
Textbox
(21)    1-2017-01800


53642 1/10

Linh vuc k§ thuit dwoc dé cap

Sang ché d& cap dén phuwong phép x4c dinh va didu chinh tin sb hé théng trong
giao thirc ddng dd 1588v2. Ngoai ra, phuong phap theo sang ché con bao gdm viée

Jam On dinh tan s6 nay dé kéo dai chat luong cta tan sb trong thoi gian 1au nhét.
Tinh trang ky thuit ciia sang ché

Trong thoi gian gan day, cac nha cung cip vién thong dang trong qua trinh nang
cép hé thdng mang truyén dan tir chuyén mach kénh trén két ndi E1 truyén théng sang
chuyén mach géi trén duong truyén Ethernet. Sy chuyén dich nay khong nhirng gitp
giam duoc chi phi khai thac ldp dat thiét bi ma con dap tng duoc nhu ciu bang thong

16m cho cac dich vu méi.

Tuy nhién, v& ban chit duong truyén Ethernet khong duoc thiét ké dé truyén tin
hiéu ddng bo, trong khi d6 hé thdng mang té bao (cellular systems) yéu cau dong bod vé
tan s6 dé duy tri qué trinh truyén nhén thong tin ciia cac thiét bi nguoi ding UE (User
equipment) ludn lién mach va dam bao qué trinh chuyén ving (handover) khong bi

ngét quang.

Mot sé giai phap cho ddng bd thuong duoc sir dung hién nay 1a GPS, SyncE,
PTP1588.

Trong giai phap GPS, cac nut (Node) duoc tich hop trén phan cimg ¢6 mot mod
dun GPS c¢6 nhiém vu cung cép xung ddng bo khi nhan dugc tin hiéu GPS, thuong 1a
xung 1 Hz c¢6 d6 chinh xéc rat cao (107 cua gidy), dap Gmg duge yéu cau dong bo.
Khéi phan cing s& st dung xung nay lam dau vao cho bd phén phdi tin sd cia hé
théng, tir d6 cac nit s& ddng bd voi nhau. Tuy nhién, giai phap nay rét tbn kém do phai
trién khai m6 dun GPS trén mdi nat va ciing khong dam bao van dé bao mat vi cac vé
tinh GPS déu do M san xuit. Ngoai ra, cdc bd nhan GPS yéu cau phai c6 tdm nhin

truc tiép dén céc vé tinh dé c6 thé hoat dong chinh xéc.
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SyncE (Synchronous Ethernet) 12 giai phép tich hop tin hiéu déng bo vao dudong
truyén ethernet dudi dang tin hiéu vét Iy. Miac du ¢6 do chinh xé4c cao v& tAn sb, giai

phap nay lai khong cung cip théng tin dong bod vé thoi gian (time synchronization).

Mot giai phdp thong dung khac 1a giao thic PTP1588 (Precision Time
Protocol), cac nut ddng bd véi nhau bing cach trao ddi cic ban tin véi may chu
(master) trén mang ethernet. May chi dugc st dung trong giao thirc PTP thuong 1a
phén cimg chuyén dung c6 do chinh x4c rat cao, mdt may chu ¢6 thé cung cép tin hidu
ddng bd cho khoang 500 — 1000 nat. Giai phép nay c6 wu diém cung cp dong bo vé
tAn sb va thoi gian. Tuy nhién, khi giao thirc PTP duge trién khai trén mang, cac ban
tin truyén nhan bi 4nh huéng boi dudng truyén va phai chia s& tai nguyén trén duong
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(Packet Delay Variation) ctia cc goi tin truyén tai cac nut.

Trén mang luéi ¢6 cac thiét bi mang nhu chu ndi (bridges), chuyén mach
(switches), dinh tuyén (routers) dé hd tro chudn IEEE- 1588 (ITU G.8275.1), bién
thién tré g6i PDV ciia cac goi tin truyén 12 khong dang ké. Céc thiét bi mang ltc nay
dong vai tro 1a mot dong hd ngoai bién (boundary clock) (1 may t& d6i voi may chu
truée d6 (upstream master) va 13 may cha di véi thiét bi phia sau (downstream

device)) c6 nhiém vu bu trir lai do tré trén dudng truyén.

Nguoc lai, d6i v6i mang ludi khong c6 thiét bi hd tro IEEE — 1588 (ITU
(.8265.1), tré khong ddng déu PDV c6 thé 1én dén hang trim phén tridu cua gidy
(microsecond). Didu nay anh hudng truc tiép dén qua trinh dong bo, va giy sai 56 16n
trong tinh todn.

Trén thuc té, nha mang khai thac vién thong thudng phai tra chi phi cho goi
phin mém hd tro tinh ning ddng bd tir nha cung cép thtr ba duéi dang li xing chay
Ung dung (runtime license).

Ban chit ky thuit clia sang ché

Do d6, muc dich cia sang ché 1a 1am giam sy anh hudng cia tré khong dong

d&u PDV l1én giai phap PTP trén mang chudn ITU G.8265.1, ting d6 chinh x4c cta qua

trinh tinh toan dén phan ti cta gidy (nanosecond). Pé dat dugc muc dich nay, séng ché
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d& xuét phuong phép x4c dinh va didu chinh chinh x4c tdn sd hé théng giao thirc

1588v2 bao gdm céc budc sau:

i) trong mdt chu ky truyén nhan 1588v2, thuc hién tinh toan va léy mau gia tri tré
duong truyén trung binh gitta may chu (master) va may t6 (slave) va luu lai thong sb
t2;

ii) sau khi dat duge sb lwong mau can thiét, chon chu ky c6 gid tri tré duong truyén
trung binh nhé nhit va goi chu ky nay 14 “sync t6t”;

iii) tién hanh chon hai "sync t&t" va ti 1& tan sb giita may chu va mdy t& duoc tinh theo

T2(n)-T2

cong thic oI

iv) diéu chinh tan s6 va tiép tuc chu ky 14y miu méi nhu néu trong bude i) cho dén khi

tan so dat duoc gia tri mong mudn.

Ngoai ra, phwong phap theo sang ché con bao gdm budc 6n dinh tan sé dé kéo
dai chit lugng cua tin sb trong thoi gian 1au nhit. Trang thai cia tin s6 dwoc kiém tra
thong qua bién do thay ddi cua tin sb, néu bién do thay d6i cta tdn sb c6 xu hudng
giam, cho dén khi bién d6 nay giao dong trong mot ngudng cho phép, bd didu chinh
tan sd s& dugc khoa lai va tin sb s& duoc giit tai gia tri nay cho dén khi bién do giao do
vuot ngudng cho phép. Qua trinh nay gitip cho tin sd khong bi anh hudng béi PDV ¢6

d6 tré 16n bét thuong, dam béo hé thdng hoat dong 6n dinh.
M6 ta vin tit cdc hinh vé

Céac dau hiéu k¥ thut va ban chat cia sang ché sé trd nén dé hi€u va rd rang

hon sau khi tham khéao cac hinh vé& kém theo.

Hinh 1 12 hinh v& md ta co ban chu ky truyén nhan céc ban tin clia giao thirc

PTP 1588.

Hinh 2 13 hinh v& md t4 mbi lién hé giita hai ban tin sync “tot”.

Hinh 3 14 hinh v& dang so dd khbi mb ta nguyén Iy hoat dong cia bd diu khién
tich phén ty €.

Hinh 4 13 hinh v& dang so d6 khdi md ta nguyén ly hoat dong ctia bd didu chinh

on dinh tan so.
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M6 ta chi tiét cac phwong an thye hién sing ché

Giao thire PTP 1588 da phat trién duoc 15 nam ké tir phién ban dau tién duge
dua ra vao nam 2002, phién ban thir 2 duge céng bd vao nim 2008. Giao thirc nay
dwoc phat trién dé dap tmg do chinh xé4c trong viée dong bod céc dbi tugng véi nhau tir
mdt phin ngan dén mot phén triéu gidy, img dung cho céc hé thdng thong tin di dong.
V& co ban, co ché ddng bo ciia PTP 1588 1a qua trinh trao dbi cac ban tin chira thong
tin v& thoi gian gifta may chu va méy t¢ (nhu duoc thé hién trong Hinh 1). Dya vio
céc nhan thoi gian (timestamps), may t& c¢6 thé tinh toan d6 chénh léch vé thoi gian
dén may chi va didu chinh lai thoi gian cho bang véi may chii, diéu nay din dén tan sd

hé thdng clia may t6 ciing ddng bd véi nhau.

Giai phap ndy yéu cu phai dugc thuc hién trén phan cting c6 hd tro dém thoi
gian (hardware timestamp) dé loai bo di sy anh huéng cla tré khong ddng déu khi céc

g0i tin di qua céc 16p giao thirc (Protocol stack Delay Variation).

Ngudn tdn sb trén hé théng can dam bao c6 thé didu chinh duge, c6 do tuyén
tinh >80% va it bi anh hudng bdi nhiét do maoi trudong.

Trén ly thuyét, tin s6 hé thdng ctia may t& c6 thé duoc xac dinh bang cach do
s6 lwong xung nhip (clock) hé thdng ctia mdy té gitra 2 ban tin sync lién tiép nhau. Tuy
nhién, do tr& khong ddng déu PDV trén mang c6 thé 1én dén hang trdm ps, &nh huéng
rat 16n dén viée tinh toan. Vi du, may chu phat di ban tin sync véi tbc do 8 ban tin/1
gidy, sai sb6 c¢6 thé lén dén 100ps trén 125ms, gan bang 1000ppm. Pé giam su anh
hudng cia tré khong ddng déu PDV, giai phap tan dung viéc tinh todn tré trung binh
(meanPathDelay) d& phat hién chu ky c¢6 d6 tré thap nhit — “sync t&t”. Néu thuat todn
chon dugc “sync tdt”, tdn sb6 duoc xac dinh béng cach so sanh nhan thoi gian
(timestamp) v6i ban tin “sync tot” truée d6 (nhu duge thé hién trén hinh 2). Viéc chon
ban tin sync “t5t” 1a su trao ddi gifta chét luong va sd luong, sb6 luong mau ban tin

sync cang nhiéu, gia tri tinh toan dugc cang chinh xdc nhung s& mét nhiéu thoi gian.
Tré Cht - Té ( MSdelay) va tré T¢ - Chu (SMdelay) 1a :
MSdelay = t2 — t1

SMdelay = t4 —t3
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Tré mét chiéu (one-way-delay) hoic tré trung binh (meanPathDelay) 12 gia tri

trung binh cua MSdelay va SMdelay :
Tré trung binh = (MSdelay + SMdelay)/2

Tré trung binh duge tinh sau mdi chu ky sync — delay-Resp bao gdm cac yéu tb

sau:
Tré trung binh = delayiransmission T d€laYpropagation + d€layqueue

delayiansmision: Khoadng thoi gian yéu cau dé day tat ca céc bit cia mot goi tin tir

thiét bi mang 1én dudng day.

delaypropagation: khoang thoi gian yéu cdu dé mot géi tin di chuyén tir thiét bi
truyén dén thiét bi nhan.

delayquene : tré do hang chd.

Kich thuéc ban tin Sync ludn ¢b dinh (44 bit) nén delayyansmission 110N 12 héng sb
va cac goi tin dugc truyén di trén cung 1 dudng truyén nén delaypropagation KhOng thay

d6i. T 2 luan diém trén, tré s& truc tiép chiu anh hudéng béi qUEUE elay-

Sau khi x4c dinh dugc gié tri tAn sb hé thong, ing dung B diéu khién tich phan
- ti 18 (Proportional — Integral) va bd diéu chinh dn dinh tin s6 (Detect stability

controller) dé ting tinh on dinh va chinh x4c cho qua trinh diéu khién.
B¢ diéu khién tich phan - ti 1 (Proportional — Integral)

Bo diéu khién tich phén - ti 18 PI (Proportional — Integral) 1a mot co ché phan
hdi vong didu khién duoc st dung rit phd bién trong cic bd didu khién phan hoi (thé
hién trong hinh 3). By diéu khién PI s& thyc hién giam tbi da sai s§ bing cach diéu
chinh gia tri d4u vao. Gia tri ti 18 xac dinh tac dong cua sai s6 hién tai, gia tri tich phan
xé4c dinh tc dong cua tong cic sai sb trong qué khir.

B diéu chinh 6n dinh tan sé DSC (Detect stability controller)

B6 diéu chinh én dinh tAn s DSC ( nhu duge thé hién trong hinh 4) dugc phat
trién véi muc dich loai bo sy anh hudng cta nhiéu trén dudng truyén, gift nhip (clock)
v6i gié tri chinh xé4c trong thoi gian 14u nhit va bit dau diéu chinh trd lai khi nhip bi

sai léch 16n (> 50ppb).
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B6 DSC gdm ¢6 3 cip (level), mdi cip tuwong trung cho mirc d6 6n dinh cta

nhip hé théng:

o Cép chinh x4c 1: Tan sd hién tai c6 d chinh x4c thap, cho phép didu
chinh tin s6 véi bién d¢ 16n,
o Cép chinh x4c 2: Tan s hién tai c6 do chinh x4c gan dung so véi yéu
céu (< 50ppb), cho phép didu chinh nhip & bién do nho.
o Cép chinh xdc 3: Dé chinh x4c cta tin sd hién tai dp tng duogc yéu
céu (< 50ppb), khong diéu chinh nhip.
Vi du thye hién siang ché
Céc tac gia sang kién da thuc hién dénh gia phén mém tai hé thé)ng mang 4G
dang dugc trién khai tai Viing Tau, dat phdn cimg BBU tai 1 tram eNobeB c6 két ndi
v6i nhip ctia may chu (master clock), thuc hién do tin s trén phén cimg BBU da duoc
tich hop thuét todn didu chinh tin sé (gia tri mong mudn : 10Mhz £ 50ppb) bang may

dém tan (frequency counter).

Do chinh xac dugc danh gid nhu néu trong bang sau:

Béng 1
STT | Gi4 tri dién ap DAC | Gia tri dién 4p DAC | Nhip VCXO khi
ban diu (mV) khi 6n dinh (mV) 6n dinh (Hz)
1 1650 1696 10000000.129
2 1650 1696 10000000.157
3 1650 1696 10000000.141
4 1650 1695 10000000.008
5 1650 1697 10000000.172
6 1650 1696 10000000.129




Do 6n dinh duoc danh gia nhw néu trong bang sau:

53642

Béang 2
Thoi gian bPién ap DAC (mV) Nhip VCXO (Hz)

12 gio 1650 9999995.775
20 gio 1689 9999999.365
30 gio 1698 10000000.232
36 gid 1696 10000000.040
90 gio 1695 9999999.950
110 gio 1697 10000000.142

1695 9999999.950

Nhan xét :

7/10

Do truot cia nhip do dic tinh vét ly cta linh kién duoc khéng ché trong ngudng

cho phép. Khi sai s§ ctia nhip vugt ngudng cho phép, DSC s& chuyén cdp chinh xéac vé

cAp 2, gié tri dién 4p DAC dugc tinh chinh cho dén khi cAp chinh xac dat dén clp 3.

Nhitng lgi ich dat dwgc ciia sang ché

Phuong phap xac dinh va didu chinh chinh x4c tdn sb hé théng giao thirc

1588v2 theo sang ché da 1am giam su anh huéng cla tré khong dong déu PDV lén giai

phap PTP trén mang chuin ITU G.8265.1, lam ting d§ chinh xac cta qué trinh tinh

toan dén phin ti cua gidy (nanosecond). Pdng thoi, phuong phap theo sang ché c6 thé

cung cép thong tin dong bd v& thoi gian véi chi phi thap.



53642 8/10

YEU CAU BAO HO
1. Phuong phép xéc dinh va diéu chinh chinh x4c tin s6 hé théng trong giao thirc dong

b6 1588v2, trong d6 phuong phap nay bao gom céc bude sau:

i) trong mot chu k¥ truyén nhan 1588v2, thuc hién tinh toan, 14y mau gia tri tré trung

binh gitta may chii va may t¢, va luu lai théng sb 12,
ii) sau khi dat dugc sb lugng mau can thiét, chon chu ky c6 gia tri tré duong truyén
trung binh nhé nhét, chu ky nay duoc goi “sync tot”,

iii) sau khi chon duoc hai “sync tot”, ti 1€ tan so gitta may cht va may t¢ duoc tinh

T2(n)-T2

theo cong thirc o

iv) thuc hién diéu chinh tAn s va tiép tuc chu ky 14y mAu méi nhu & bude i) cho dén
khi dat duge tan sd mong mudn.

2. Phwong phép theo diém 1, trong d6 phuong phip niy con bao gdm buge dn dinh tan
s sau:

v) khi bién do thay dbi cia tan sé dao dong trong mot ngudng cho phép, khoa bo diéu

chinh tin s6 dé tin sO duoc giit tai gi4 tri ndy cho dén khi bién do dao dong vuot

ngudng cho phép.



53642 9/10

Dodng hdé may chd Doéng hd may t&

Hinh 1

Poéng hd may chl Poéng hé may t&
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2(n)

Hinh 2
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