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(57) Sang ché dé xuat phuong phap tu dong duy tri dong bd va ty dong khoi phuc hé théng
thu phat v6 tuyén (E-UTRAN Node B - eNodeB) khi mat dong b trén giao dién vo tuyén
cong cong chung gitra khéi xtr 1y bang goc (BaseBand Unit - BBU) va khéi vo tuyen
(Radio Remote Unit - RRU) gop phan giam thoi gian khéi phuc lai hé théng, giam chi so
thoi gian tam dung cua hé thong (Cell Down Time) trong bd chi s6 danh gia do on dinh
cua hé thong (KPI), tang chat luong ngudi dung va tdi wu qué trinh van hanh khai thac.
Sang ché bao gdm cac budc: bude 1: thuc hién kiém tra dong bd trén giao dién vo tuyén
cong cong chung théng qua thanh ghi cap nhat trang thai dong bo theo chu ky 1ms; bude 2:
thuc hién tai cau hinh (self reconfigured) voi thong tin cdu hinh hé thdng duoc léy tr ban
tin cdu hinh hé thong di nhan tir 16p diéu khién truy cap vo tuyén duoc luu trit trude do;
bude 3: thue hién khoi dong cac bo dinh thoi cimg tao chu ky ngit 1ms, cac kénh lop vat
ly khoi dong tai chu ky 1ms thir 9, khoi dong lai khéi truy cép ving nhé tryc tiép (DMA)
ctia giao dién v tuyén cong cong chung tai thoi diém chu ky 1ms thit 5 ctia khung 10ms.
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Linh vwe k§ thuit dwoe dé cap

Séng ché lién quan dén phuong phap duy tri dong bd va tu dong khoi phuc hé
thong tram thu phat v6 tuyén (E-UTRAN Node B — eNodeB) khi mét dong bo gifra khéi
xtr ly bang gbc (BaseBand Unit — BBU) va khdi vo tuyén (Radio Remote Unit — RRU)
gitip tang chét lugng ngudi ding, t61 uu qua trinh van hanh khai thac, giam chi s6 thoi
gian tam dung (Cell Down Time) cua hé thong.

Tinh trang k§ thuit ciia sang ché

Trong cac hé thong vién thong néi chung va hé thong eNodeB noi riéng khi sir
dung giao dién vo tuyén cong cong chung (Common Public Radio Interface - CPRI)
gitta khéi xir ly bang géc BBU va khdi vo tuyén RRU, tan suat mat dong bo trén giao
dién vo tuyén cong cong chung c6 thé xay ra kha nhiéu, trong cac truong hop dong ho
déng bo 1588 cua hé théng bi mat, khong 4n dinh hodc cac truong hop khai thac van
hanh mang lu6i nhu thay thé khéi vo tuyén, thay duong quang, .., “oat dong ciia cac
khéi phan mém trén hé thong tram thu phét vo tuyén nhu 16p vat ly, 16p diéu khién truy
cap vo tuyén (MAC — Medium Access Control) bi gian doan khi c¢6 hién tugng mat
ddng bo trén giao dién nay.

Khi ¢6 hién tuong mat dong bo trén giao dién vo tuyén cong cong chung, khong
chi qua trinh truyén dit liéu trén giao dién bi gidn doan ma hoat dong ctia cac khoi phan
mém trén khdi xur Iy bang gbe cling s& ding hoat dong. Sau khi ddng bo tai giao dién vo
tuyén cong cong chung binh thuong tré lai, phai mat mot khoang thoi gian kha dai cho
viéc khoi phuc lai hé théng bao g61n qua trinh khoi dong lai hé diéu hanh trén ph.;fm
cting khoi xir Iy bang gbe, khoi chay lai 16p vat ly, doi céc phan mém lién quan hoat
dong tro lai trude khi hé thong hoat dong binh thuong. Qua trinh nay c6 thé kéo dai toi
vai phut.

Xut phat tir van dé trén, tic gia xay dung giai phap duy tri dong bo va tu dong
khoi phuc hé théng tram thu phéat vo tuyén trong sudt qua trinh mat dong bo va tai dong
bo trén giao dién vo tuyén cong cong chung, khong can khoi dong lai h¢ diéu hanh va
cac phdn mém trén khéi xt 1y bang gbc, duy tri qué trinh trao doi ban tin gitta 16p diéu
khién truy cdp vo tuyén va 16p vat 1y, dam bao hoat dong cta khéi xtr ly bang gbc
khong bi gian doan trong sudt qua trinh mat dong bd va tu dong khoi phuc hoat dong
ctia hé thng.

Ban chét ky thuit ciia sing ché

Ban chat phuong phap duy tri ddng bd va tu dong khoi phuc hé thong cho tram
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thu phat vo tuyén eNodeB khi mét dong bo giita khéi xir Iy bang goc va khéi vo tuyén
mo ta nhu sau:

Duy tri dong bd hé thong: duy tri ddng bd vé khung (SFN/SF) giita cac khoi
phan mém trude khi mat dong b, trong khi mét dong bo va trong qué trinh khdi phuc
hé théng. L&p vat 1y tao mot b dinh thoi mém (software timer) trén 16p vat 1y c6 cac
ngat 1ms duoc goi dong thoi véi bo dinh thoi cimg (hardware timer) da dong bo véi
ddng ho trén giao dién vo tuyén cong cong chung, hai bo dinh thoi hoat dong song song
v6i nhau. Dbi v6i truong hop giao dién vo tuyén cong cong chung dang dong b, hé
théng st dung cac ham ngat chu ky 1ms sinh ra tir bo dinh thoi cing. Tuy nhién sau khi
mét dong bd va trong qua trinh khoi phuc hé thdng & trang thai tai ddng bo, hé thong s&
chuyén sang st dung ham ngat theo chu ky 1ms cta bo dinh thoi mém. Khi d6, hé
théng phan mém dam bao van dong bo vé khung (SFN/SF) va hoat dong binh thuong
theo chu ky ngit 1ms ctia by dinh thoi mém. Sau khi khdi phuc hé thong, cic khdi phan
mém sé& chuyén sang chu ky ngit ctia bo dinh thoi cung.

Khéi phuc hé théng: khi giao dién vo tuyén cong cong chung d@)ng bo trd lai, co
hién tuong l1éch vi tri doc va ghi dii liéu trén vung nhd gitra khéi truy cap bo nho truc
tiép (DMA — Direct Memory Access) va 16p vat ly. Dé dong bd viée doc ghi di lidu
trén vung nhd gitta hai khdi trén, can thuc hién thu tuc khoi phuc cai dat géc cho khdi
truy cap bo nhé truc tiép (DMA) ctia giao dién vd tuyén cong cong chung va cac ludng
xu 1y kénh trén 16p vat Iy ma khong can phai khoi dong lai toan bo hé thong, cac khoi
phan mém van hoat dong binh thuong. Ddng thoi, phan mém 1ép vt ly va 1ép diéu
khién truy nhap vo tuyén chuyén sang hoat dong theo chu ky ngat Ims cla khéi dinh
thoi cung.

Qua trinh duy tri déng bo va khoi phuc hé théng thu phat thuc hién theo cac budec:

Budc 1: thuc hién kiém tra dong bd trén giao dién vo tuyén cong cong chung
thong qua thanh ghi cap nhat trang thai déng bo theo chu ky 1ms. Khi c6 hién tugng
mét dong bo, chuyén co trang thai qud trinh khoi phuc ddng bo tir trang thai binh
thuong (Normal State) sang trang thai mét dong bd (FiberFlugOutDetect). Khi giao dién
vd tuyén cong cong chung tai dong bo trong thoi gian 5000 chu ky Ims (5 gidy) thi
trang thai qua trinh khoi phuc ddng bo chuyén tur mat dong bd (FiberFlugOutDetect)
sang trang thai tai déng bo (FiberFluglnDetect). Trong trang thai tai dong bd
(FiberFlugInDetect), lop vat ly chuyén qua trinh nhan ngat Ims tir by dinh thoi cing
sang bd dinh thoi mém, 6611g thoi dirng bd dinh thoi cling va tam dung hoat dong xur ly
cac kénh, giai phong cac hang doi, cau hinh con tré lién quan dén qua trinh doc va ghi
vé dau dia chi ving nhé dit lidu gifra phan mém 16p vat 1y va giao dién vo tuyén cong
cdng chung; tam dung khéi truy cap ving nhé truc tiép (DMA) ctia giao dién vo tuyén

cong cong chung. Chi duy tri qua trinh trao d6i ban tin gitta 16p vat Iy (PHY) va lop
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didu khién truy cap vo tuyén (MAC) theo chu ky 1ms sinh ra tir bd dinh thoi mém néu
trén, cac khoi phan mém thudc cac 16p trén trong hé thong eNodeB hoat dong binh
thuong.

Budc 2: thuc hién tai cau hinh (self reconfigured) véi thong tin céu hinh hé thong
duge 14y tir ban tin cAu hinh hé thng dd nhan tir 16p diéu khién truy cap vo tuyén duoc
luu trit trude do; tai bude nay, lop vat ly thuc hién tai céu hinh (self reconfigured) v&i
thong tin céu hinh hé théng duoc léy tir ban tin cdu hinh hé théng da nhan tur 16p diéu
khién truy cép vo tuyén duoc luu trit trude do; qua trinh tai céu hinh hé théng bao gom
qua trinh cAu hinh lai cac bo dinh thoi cing (1611g bd theo giao dién vo tuyén cong cong
chung, ciu hinh cac kénh 16p vat ly, hang doi, tai chu hinh cac b xir Iy ting toc phan
cung trén 16p vat ly. Dong thoi, 16p vat Iy ciing thuc hién tai cAu hinh khéi truy cap
viing nhd truc tiép (DMA) ctia giao dién vo tuyén cong cong chung, dua con tré doc va
ghi ciia khdi truy cap ving nhé truc tiép vé dau dia chi ving nh¢ luu dit ligu.

Budc 3: thuc hién khoi dong cac bd dinh thoi cung tao chu ky ngét Ims, cac
kénh 16p vat ly khoi dong tai chu ky 1ms thir 9, khoi dong lai khéi truy cap ving nhé
truc tiép (DMA) ctia giao dién vo tuyén cong cong chung tai thoi diém chu ky 1ms tht
5 cta khung 10ms; khi do, khéi truy cép ving nhd truc tiép thuc hién doc dit liéu vao
dau khung 10ms ké tiép va trung v6i vi tri ghi dit liéu cua cac kénh 16p vét Iy trén ving
nhd; 16p vat ly thuc hién che ngét tr bo dinh thoi mém gia lap xung 1ms, chuyén sang
st dung tir b dinh thoi cung. Trang thai qua trinh khoi phue ddng bo chuyén tir tai
ddng bod (FiberFluglnDetect) vé trang thai binh thudng (Normal State), qua trinh khoi

phuc hé thong khoang 15ms.
MO ta vin tit cac hinh vé
Hinh 1 14 hinh v& mé ta so dd mdy trang thai qua trinh khdi phuc dong bo;

Hinh 2 1& hinh v& md ta thong tin dau thoi gian khi bi mat dong b trén giao dién vo
tuyén cong cong chung;

Hinh 3 13 hinh v& m6 ta qua trinh tu dong khoi phuc hé théng trén 16p vat ly sau khi
giao dién vo tuyén cong cong chung dong bo.

Hinh 4: 12 hinh v& md ta luu d giai thuat qua trinh tu dong khdi phuc dong bo 16p
vat ly.

M3 ta chi tiét sang ché

Phuong phap duy tri dong bo va tu dong khoi phuc hé thong cho tram thu phat
v tuyén eNodeB khi mat dong bo giita khdi xir ly bang goc va khéi vo tuyén duoc thuc
hién cu thé nhu sau:

Dau tién, thuc hién cap nhat trang thai ctia giao dién v tuyén cong cong chung.

Lop vit ly thue hién kiém tra trang thai ctia giao dién vo tuyén cong cong chung
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sau moi chu ky 1ms thong qua thanh ghi trang thai giao dién vo tuyén cong cong chung
(CPRI_STATUS) c6 dia chi anh xa trén vung nhé 0x7F880004 tai cac vi tri bit 0, 1, 8

va 9 dugc mo ta nhu bang 1.

Tén Mo ta Thong tin
31-12 Khong mang thong tin
Thong béo rang tin hiéu 10ms da duoc
nhan. Gia tri bit nay s€ duogc cAu hinh 0 - Khong nhéan dugc tin
RX RFP_HOLD | | x. . |hiéu 10ms
1 bang 1 sau moi xung 10ms. Sau khi [ o
doc gia tri bit nay, gia tri cli s& dugc I - Nhan duge tin higu 10ms
x0a va cap nhat gia tri moi.
Thong bao ring tin hidu déng ho sau
. k At A A t . A
RX FREQ AL k}‘n hoi pliluc bén phan thu bi mat ) .
ddng bd voi tin hiéu 10ms. Gia tri bit [0 - Khong mat dong
A RM _HOLD . . A £, 1A .
10 s& duoc ciu hinh bang 1 sau 4 chu ky bo 1 - Mat dong bd
mat 6611g bo. Thuc hién doc dé xo6a
gia tri cua bit va cap nhap gia tri moi.
RX STATE H [Thong bao trang thai bén nhan. Thuc ) R
- - ] , o 0 - Khong mat dong
O LD hién doc dé xda gia tri cta bit va cap | . I R
S bo. 1 - Mat dong bo
9 nhap gia tri moi.

RX LOS HOLD
8

Thong bao qua trinh mat dong b bén
nhan. Thuc hién doc dé xo6a gia tri ctia

bit va cap nhap gia tri moi.

0 - Khong mét dong
bo 1 - Mat dong bd

74 Khong mang thong tin
RX_BFN_STA : 0 - Khung co ban mét
= Thong béo trang thai dng bd khung col , & o0 DA
TE , . dong bo
ban (Basic Frame) RN .
3 1 - Khung co ban dong bo
RX HFN STAT 3 L
- - - Thong béo trang thai dong b khung |0 - Mat dong bd
) (Hyper Frame) khung 1 - Pong bo
khung
RX STATE Thong bao trang thai bén nhan, gia tri |0 - Mt dong bd.
1 mang tinh tuc thoi va tu dong cap nhat.|1 - Déng bo.
, 0 - Khong xay ra mat
RX LOS Thong bao mat tin hiéu bén nhan. Gia 1 bf)ng xay rama
0 tri duoc tu dong cép nhat. Ong BY-

| - MAt dong bo.
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Bang 1: cdu tric thanh ghi trang thai giao dién v tuyén cong cong chung
(CPRI_STATUS)

Két hop gifta trang thai hién tai cua qua trinh tai khoi phuc dé)ng bo va trang thai
cua giao dién vo tuyén cong cong chung s& quyét dinh trang thai ké tiép trong so do
may trang thai cua qua trinh khoi phuc ddng bo nhu Hinh 1. Theo do, céc trang thai qua
trinh khoi phuc dong bo mo ta nhu sau:

Trang thai binh thuong (Normal State): trang thai khi 16p vat Iy hoat dong binh
thuong, khong cé hién tugng mat dong bo trén giao dién vo tuyén cong cong chung.
Trong trang thai nay, 16p vat ly ludn ling nghe trang thdi ctia giao dién vo tuyén cong
cong chung thong qua thanh ghi trang thai giao dién vo tuyén cong cong chung (bit thir
0, 8,9 1én 1 va bit thir 1 ¢6 gia tri 0) theo chu ky 1ms hodc dugc kich hoat thong qua
mot ngat cing tir giao dién vo tuyén cong cong chung vé 16p vat Iy khi xay ra mét dong
bo. Khi do, qua trinh khoi phuc trén lop vat ly chuyén qua trang thai mat dong bo
(FiberFlugOutDetect).

Trong trang thai binh thuong (Normal State), xung ngit 1ms trong 16p vat ly
duoc tao ra tr mot b dinh thoi ciing (hardware timer) 6611g bo voi giao dién vo tuyé11
cong cdng chung, bo dinh thoi cung thuc hién dém sb khung co ban (basic frame)
truyén di qua giao dién vo tuyén cong cong chung. Theo chuan cua giao dién nay, mot
khung 10ms c6 150 siéu khung (hyperframe), moi siéu khung c6 256 khung co ban,
nhu vay sé c6 38400 (150x256) khung co ban trong 10ms. Nhu vy 1ms s&€ c¢6 3840
(15x256) khung co ban dugc truyén di boi giao dién vo tuyén cong cong chung. Thanh
ghi dém cua bd dinh thoi cing thuc hién dém sb khung co ban dén 3840 thi tao mot
ngat cho Ims va lip lai nhu vdy. Xung ngat 1ms nay duge st dung dé duy tri dong bo
hoat dong gitra lop vat ly va lop didu khién truy nhap vo tuyén ciing nhu céc 16p phan
mém bén trén.

Trong qua trinh khéi tao bd dinh thoi ctng, 16p vat ly thue hién tao mot bo dinh
thoi mém (software timer) ¢6 chu ky ngit 1a 1ms, bo dinh thoi mém nay duoc khoi chay
tai ham ngét lan diu tién cta bo dinh thoi cing. Do do, dam bao ngét cua hai bo dinh
thoi nay gén nhu déng thoi. BO dinh thoi mém dugc che ngét trong trang thai binh
thuong (Normal State) va trang thai mét dong bd (FiberFlugOutDetect) nham tranh gay
anh huong t6i hé théng khi thoi diém nay chi can nhan xung ngit 1ms duy nhat tir bo
dinh thoi cing.

Trang thai mat dong bo (FiberFlugOutDetect): qua trinh trao d6i ban tin gitra 16p
diéu khién truy cap vo tuyén va lop vat ly dién ra binh thuong theo chu ky 1ms dugc tao
bdi bo dinh thoi cing. O trang thai nay, khong con dit liéu dd v& tir khdi vo tuyén vé

khéi xtr Iy bang gbc, do do, khdi truy cap ving nhd truc tiép khong thuc hién ghi dir
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liéu vao vung nhg, cac kénh chiéu 1én cua 16p vat 1y ciing khong xtr ly dit lidu. DPong
thoi, lop vat ly thuc hién kiém tra qua trinh tai dong bo trén giao dién vo tuyén cong
cong chung thong qua thanh ghi trang thai giao dién vo tuyén cong cong chung
(CPRI_STATUS), khi bit 0 c6 gia tri 0 va bit thir 1 c6 gid tri la 1. Khi qua trinh dong bo
trén giao dién vo tuyén coéng cong chung 6n dinh trong khoang 5 gidy (5000 chu ky
1ms, gia tri nay c6 thé diéu chinh), qua trinh khoi phuc hé théng trén 16p vat Iy chuyén
qua trang thai tai ddng bo va thuc hién khoi phuc hé thong (FiberFlugInDetect).

Trang thai tai déng bo va thuc hién khoi phuc hé théng (FiberFlugInDetect): 1&p
vat 1y thuc hién qua trinh tai khoi phuc dong bo qua trinh doc va ghi dit liéu vao ving
nh¢ gitta 1op vat ly va giao dién vo tuyén cong cong chung. Cac budce thuc hién qua
trinh khoi phuc 6611g bd nhu sau:

Budce 1: thuc hién kiém tra 6611g bo trén giao dién vo tuyén cong cong chung
thong qua thanh ghi cap nhat trang thai déng bo theo chu ky 1ms; tai budce nay, 1op vat
Iy chuyén qua trinh nhan ngat 1ms tir bo dinh thoi cing sang bo dinh thoi mém nham
duy tri qué trinh trao doi ban tin gifta 16p vat 1y va 16p diéu khién truy nhap vo tuyén,
ddng thoi tam dimg bo dinh thoi cing va qua trinh xtr Iy cac kénh 16p vat ly, giai phong
cac hang doi, cdu hinh con tro lién quan dén qua trinh doc va ghi vé dau dia chi vung
nh¢ dir liu gitta phan mém 16p vat ly va giao dién vo tuyén cong cong chung; tam dung
khéi truy cap ving nhé truc tiép (DMA) ctia giao dién vo tuyén cong cong chung.

Qua trinh tam dung thuc hién tu dong dudi l6p vat ly va van dam bao duy tri
dong bo khung vai lop diéu khién truy cp vo tuyén (MAC).

Buéc 2: thuc hién tai cau hinh (self reconfigured) vé&i thong tin céu hinh hé thong
duoc léy tir ban tin cdu hinh hé tl16ng da nhan tu lop diéu khién truy cap vo tuyén duoc
luu trit trude do; tai budc ndy, lop vat ly thuc hién tu dong tai cdu hinh (self
reconfigured) vadi thong tin cAu hinh hé théng duoc lay tir ban tin mang thong tin ciu
hinh hé théng (CONFIG.Request) d& nhén tir 16p diéu khién truy cap vo tuyén dugc luu
trlt trén vung nhd. Qua trinh tai cAu hinh hé théng bao gdm qua trinh cau hinh lai cac bd
dinh thoi cung, cai dat lai giao dién voO tuyén cong cong chung (CPRI recovery) va tai
cAu hinh cac bd xir Iy tang toc phan cing trén 16p vat ly. Cu theé:

- Chu hinh céc bd dinh thoi cting: thuc hién cAu hinh nguén déng bd cho bo dinh
thoi cung dugc lay tir giao dién vo tuyén cong cong chung, cu hinh ngudng
cho thanh ghi dém (counter) tao xung Ims theo s6 luong khung co ban truyén
qua giao dién. Do giao dién trén khéi xtr 1y bang gbc dong vai tro 1a dong bo
cht (master) nén cac xung l‘ms tao ra sau khi khoi phuc van d611g bd voi trang
thai binh thuong (Normal State) trude do.

- Giao dién vo tuyén cong cong chung duge cau hinh lai (recovery) theo thong tin
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céu hinh hé théng nhu toc do ldy méu, s6 luong dng ten thu phat, thong tin dia
chi va kich thudc vang nhé doc va ghi phu hop voi thong tin cAu hinh gt tur
lop didu khién truy cap vo tuyéll trude d6. Dua dia chi doc va ghi dir liéu khéi
truy nhap vung nho truc tiép vé dau vung nhé luu trir dir liéu da duge dinh
nghia.

- Khdi tang tc phan cing duge mé lai va tai cAu hinh theo cac tham s6 cau hinh
hé théng duoc gui tir 16p diu khién truy cp vo tuyén truée d6 nhu thong tin 56
lugng ang ten, bang thong do khdi tang toc phan cting trén 16p vat ly cling can
déng bd lai dia chi doc va ghi cua khéi truy nh@p vung nh¢ truc tiép vOl giao
dién vo tuyén cong cong chung.

Budc 3: thuc hién khéi dong cac bd dinh thoi cung tao chu ky ngét 1ms, cac
kénh 16p vat ly khai dong tai chu ky Ims thr 9, khoi dong lai khéi truy cip ving nhé
truc tiép (DMA) cta giao dién vo tuyén cong cong chung tai thoi diém chu ky 1ms tht
5 ctia khung 10ms; tai bude nay; khi do, khéi truy cap vung nho truc tiép thuc hién doc
dit liéu vao dau khung 10ms ké tiép va trung v&i vi tri ghi dit liéu cta cac kénh 1op vat
ly trén vung nhd; 16p vt ly thuc hién che ngit tir bo dinh thoi mém gia lap xung 1ms,
chuyén sang str dung tir by dinh thoi cting. Trang thai quéa trinh khoi phuc dong bo
chuyén tir tai dong bd (FiberFluglnDetect) vé trang thai binh thuong (Normal State),
qua trinh khoi phuc hé thong khoang 15ms.

Trong sudt qua trinh khoi phuc ddng b, khi 16p vat Iy & bét ky trang thai nao khi
nhan duoc tin hiéu mét dong b trén giao dién vo tuyén cong cong chung déu s& chuyén
vé trang thai mat dong bd (FiberFlugOutDetect).

Tham chiéu Hinh 2 va Hinh 3, qud trinh duy tri va khoi phuc ddng bo thé hién
trén nhat ky dau thoi gian, cu thé nhu sau:

Trang thai binh thudng (Normal State): tai trang thai nay, trén nhat ky hién thi
day du cac déu thoi gian ctia cac xung, cac tién trinh xr Iy nhu xung 1ms, xung cac ky
tu (symbol), qua trinh xur ly tin hiéu trén lop vat ly.

Trang thai mat dong bd (FiberFlugOutDetect): chi con bo dinh thoi cing tao
xung Ims duy tri dong bo khung gifta 16p vat 1y va 16p diéu khién truy cap vo tuyén.
CAc tién trinh x@r Iy cac kénh da tam dung hoat dong. Tai trang thai nay, khong con dir
liéu trao doi qua giao dién vo tuyén cong cong chung.

Trang thai thai ddng bo va thuc hién khdi phuc hé théng (FiberFlugInDetect):
thuc hién tam dung bd dinh thoi ciing tao xung Ims va mo ngét bd dinh thoi mém.

Tré vé trang thai binh thuong (Normal State): thong tin nhat ky (timestamp) hién
thi lai déy da nhu ban dau, cac tién trinh, cac bo dinh thoi cing hoat dong binh thuong

tro lai.
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Qua trinh duy tri va khoi phuc d611g bo cling dugc thé hién trén nhat ky

(timestamp) cua lop vat ly. Bao gdm qua trinh cho tai ddng bo trong 5 gidy (co thé diéu

chinh tuy vao mtc do danh gia do on dinh tai dong bo trén giao digén vo tuyén cong

cdng chung), thuc hién tam dung, tai cdu hinh va khoi dong lai céac khéi trong lop vat

1.

Toan b qua trinh duy tri va khoi phuc ddng bod duge thé hién trén luu dd giai

thuat nhu Hinh 4.

Vi du thuc hién sang ché

Sang ché da dugce tich hgp vao 16p vat ly va da trién khai trong phong thi nghiém

va ngoai moi truong thuc té.

Trong phong thi nghiém thuc hién thtr nghiém voi hé théng tich hop vao mang

ludi st dung may gia 1ap dién thoai (Aeroflex) véi cac kich ban kiém thir theo bang 2:

Ky , | Két
hicu Tén kich ban Noi dung kich ban Két qua mong muon qué
) ) UE thuc hién truy cap
Truy cap va -Budc 1: Cau hinh h¢ thong. va sit dung dich vu
TCo1 [SU dung dich -Bude 2: UE truy cap va su dung thanh cong. Két qua | PASS
v dich vy. kiém thir dénh gi4 he
théng trudc khi thuc
hi¢n céc kich ban ké
tiép.
~_|I. Ciuhinhh¢ thong.
Ngat két ndi 2. UE truy cép va su dung dich
cé}p Vér sau dé vu nhim kiém tra hién trang.
két noi laily gy cap va cam lai ngay Budc 4: UE tiép tuc
TCO2 C4p  qUANE 4 Theo dgi UE 6 tiép tuc dimg dung dich vu. PASS
trén gie’10 dién dich vu khong? Budc 5: UE truy cap
VO UYen s R thye hién ngat két ndi, duoc vio mang va tiep
cong  cong thuc hién tai truy cap va kiém tra [U¢ dung dich vu.
chung. st dung dich vu.




35191

I.  Céu hinh hé thong.

2. UE truy cap va st dung dich
'vu nham kiém tra hién trang.

3. Khoi dong lai hé diéu hanh

. . trén khoi vo tuyén. Budc 4: UE truy nhap
lai khoi vo |y

tuyén RRU.

Khoit  dong

TCO3 PASS

UE thuc hién ngat két ndi, |ya dung dugc dich vu.
thuc hién truy cap va kiém tra su
dung dich wvu

5. Lap lai bude 3 va 4 vai lan.

Bang 2: kich ban kiém thir va két qua thuc hién giai phap,Qua trinh danh gia dam bao hai
yéu ciu sau:

- bPam bao qua trinh dong bo khung gitta 16p didu khién truy cap vo tuyén va 16p
vat Iy dién ra binh thuong, khong anh hudng toi hoat dong cua céc khéi phan
mém khac.

- Trudc va sau khi thuc hién tai déng bd, dién thoai thuc hién truy cap vao mang
va st dung dich vu nhu binh thuong.

Ngoai moi truong thuc té, hé tl16ng da tu dong khoi phuc trang thai hoat dong binh
thuong sau khi thtr nghiém véi cac truong hop nhu thay day quang, thay cdng chuyén
d6i dién quang, thay thé hodc khoi dong lai khoi phan cing vo tuyén RRU.

Hiéu qua dat dugc ciia sang ché

Sang ché phai giai quyét dugc ba vén dé:

C6 giai phap bat (capture) thoi diém méat dong bo va tai ddng bo trd lai trén giao
dién vo tuyén cong cong chung gitra khdi xu 1y bang gbc va khdi v6 tuyén thong qua
thanh ghi trang thai giao dién duogc anh xa trén vung nhg.

Duy tri qua trinh trao d6i ban tin gifta 16p diéu khién truy cép v tuyén va lép vat
ly dién ra on dinh, khong c6 hién tuong mat (miss) hay gidn doan thong tin ddng bo
khung gifta cac ban tin thong qua bo dinh thoi mém.

Thuc hién dua hé théng hoat dong binh thuong thong qua qua trinh tu dong tam
ding, tai cu hinh va khoi dong lai cc khoi bén trong lop vét 1y.

Phuong phap tu dong duy tri dong bo va tu dong khdi phuc hé théng khi mét
ddéng bo trén giao dién giao tiép gitta khoi xtr ly bang gbe va khodi vo tuyén gop vai trd
quan trong nhit giam thiéu chi s6 thoi gian tam dung cua hé théng (Cell Down Time)
trong bo chi sé danh gia do on dinh hé thong khi su bat 6n trén dudong truyén, qua trinh
thay thé thiét bi quang ciing nhu khéi phan cing xt 1y vo tuyén RRU dién ra thuong

xuyén. Cu thé:

-10-
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DPam bao hé théng hoat dong nhu binh thudng ma khong can phai khoi dong lai
phan cimg va phan mém khéi xtr Iy bing gbe sau khi ¢6 hién tuong mat dong bo va tai
dong bo trén giao dién v tuyén cong cong chung. UE ¢6 thé truy cap va sir dung dich
vu nhu binh thudng sau khi tu khoi phuc hé théng trén 1op vat ly. Thoi gian khoi phuc
hé thong théng qua phuong phap dé xuét giam thoi gian gidn doan st dung dich vu cta

ngudi dung rat nhiéu lan, tir hon ba phut chi con hon nam gidy.

-11-
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Yéu ciu bao hd

1. Phuong phap duy tri ddng bd va tu dong khoi phuc hé théng cho tram thu phat
vO tuyén eNodeB khi mét dong bd gitra khoi xtr Iy bang gbe va khoi vo tuyén thuc hién
nhu sau:

bude 1: thuc hién kiém tra dé)ng bd trén giao dién vO tuyén cong cong chung
thong qua thanh ghi cap nhat trang thai déng bd theo chu ky 1ms; khi c6 hién tuong mét
dong bo, chuyén co trang thai qué trinh khoi phuc ddng bo tir trang thai binh thudng
(normal state) sang trang thai mét dong bo (fiberflugoutdetect); khi giao dién vo tuyén
cong cOng chung tai dong bo trong thoi gian 5000 chu ky 1ms (5 gidy) thi trang thai qua
trinh khoi phuc ddng bo chuyén tur mét dong bo (fiberflugoutdetect) sang trang thai tai
ddng bo (fiberflugindetect); trong trang théi tai dong bo (fiberflugindetect), 16p vt ly
chuyén qua trinh nhan ngat 1ms tir by dinh thoi cing sang bd dinh thoi mém, dong thoi
ding bd dinh thoi cing va tam dung hoat dong xtr ly cac kénh, giai phong cac hang doi,
cAu hinh con tré lién quan dén qua trinh doc va ghi vé dau dia chi ving nhé dit lidu gitra
phan mém 16p vat Iy va giao dién vo tuyén cong cong chung; tam dung khéi truy cap
vung nhé truc tiép (DMA) ctia giao dién v tuyén cong cong chung; chi duy tri qua
trinh trao d6i ban tin gitta 16p vat ly (PHY) va 16p diéu khién truy cap vo tuyén (MAC)
theo chu ky 1ms sinh ra tir bo dinh thoi mém néu trén, cac khdi phdn mém thude cac 16p
trén trong hé thong eNodeB hoat dong binh thudng;

bude 2: thuc hién tai cu hinh (self reconfigured) véi thong tin céu hinh hé thong
duoc léy ttr ban tin cdu hinh hé théng da nhan tu 16p diéu khién truy cép vo tuyén duoc
luu trit trude do; tai budc nay, 16p vat ly thuc hién tu dong tai cdu hinh (self
reconfigured) véi thong tin cAu hinh hé théng duoc ldy tir ban tin mang thong tin ciu
hinh hé théng da nhan tu 16p diéu khién truy cap vo tuyén duoc luu trit trén ving nhd;
qua trinh tai cAu hinh hé théng bao gdm qué trinh céu hinh lai cac bo dinh thoi cling
ddng bo theo giao dién vo tuyén cong cong chung, céu hinh cac kénh 16p vt ly, hang
doi, tai cAu hinh céc bd xtt Iy ting tdc phan cimg trén 16p vat Iy; dong thoi, 16p vat ly
cling thuc hién tai cAu hinh khéi truy cap vung nh¢ truc tiép (DMA) ctia giao dién vd
tuyén cong cong chung, dua con tro doc va ghi cta khéi truy cap ving nhé truc tiép vé
dau dia chi ving nhé luu dit liéu;

budc 3: thuc hién khai dong cac bd dinh thoi cung tao chu ky ngét Ims, cac kénh
16p vat ly khoi dong tai chu ky Ims thir 9, khoi dong lai khéi truy cap vung nhé truc
tiép (DMA) ctia giao dién v tuyén cong cong chung tai thoi diém chu ky 1ms tht 5 cua
khung 10ms; khi do, khéi truy cap ving nhd truc tiép thuc hién doc dir liéu vao dau
khung 10ms ké tiép va tring véi vi tri ghi dit liéu ctia cac kénh 16p vét ly trén ving nho;

16p vét ly thuc hién che ngét tor bo dinh thoi mém gia lap xung 1ms, Chuyén sang su

-12-
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dung tir bd dinh thoi cang; trang thai qua trinh khoi phue déng bd chuyén tur tai déng bo
(fiberflugindetect) vé trang thai binh thuong (normal state), qua trinh khoi phuc hé

thong khoang 15ms.

-13-
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Binh thuwong
{NormaiState)

Iiat dong ba

Wit dong bo
(FiberFlugOutDetect)

Khoi phuc dong bd
(FiberFluginDetect) |

Giao dién vé tuydn déng bd
trong 5 gidy

Hinh 1

Hinh 2
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Misdn ban tin tir idp Didu
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- Trang that binh thwdng

Hinh 3
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FihertostCnt =0

FiberExistCnt =0 -
cellRestartState = rang thét binh thwong
r
T T —

CPRI_STATUS &0x3 ==

Fiberlostint++
FiberExistCnt=0
cellBestartState = Trang thai mat dong b

i

FiberlostCnt =0
) Fiberfxistint =0
cellRestartState = Trang thai tat dong b va

thic hign khai phuc hé thing

* .

-Tam divng lop Wat by
-Thyrc hign mé ngét dinh thei mém

A

T4 cdu hinh Iop Vat Iy

4

T&l khoidéng

Hinh 4
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