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(57) Sang ché d& cap dén thiét bi nguoi dung (user equipment - UE), phuong
phap, thiét bi truyén théng khdng day, va phuong tién bat bién doc dugc bang
may tinh. NGt truyén thdng khong day nhan dang sé lwong tin hiéu tham chiéu
dugc truyén thuc té. Nat nhan dang sé lwong tai nguyén thoi gian-tan sd
PRACH va cac chi sé cia phan mé dau cd san trong mot chu ky thoi gian. NGt
nhan dang sé luong tai nguyén thoi gian-tin s6 PRACH hoic cac chi sb cua
phan mé dau PRACH duoc tao cau hinh trén mdi tin hiéu tham chiéu. NGt xac
dinh ring sé lugng tai nguyén thoi gian-tan sé PRACH hoic céc chi sé cua phan
mé dau PRACH c6 san trong mot chu ky thoi gian khdng phai 13 boi s6 nguyén
cua tich gitra s6 luong tin hiéu tham chiéu duoc truyén thyuc té va sé luong tai
nguyén thoi gian-tan s6 PRACH hoic céc chi sb ciia phan mé ¢au PRACH duoc
tao cau hinh trén mdi tin hiéu tham chiéu. NUt &nh xa cac tin hiéu tham chiéu
duogc truyén thuc té dén cac tai nguyén thoi gian-tan s6 PRACH va céc chi sd
ctia phan mé dau cé san dya trén viéc xac dinh va thong tin ¢3 nhan dang dugc.
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Linh vuc k¥ thuit dwoc dé cap
N6i chung, sang ché dé cap dén mang truyén thong khong déy, va cu thé hon 13

truyén thong giita thiét bi ngudi ding (user equipment - UE) va mdt hodc nhiéu tram gdc.

Tinh trang k¥ thuit ciia sang ché

Céc mang truyén thong khong day duoc sir dung rong rdi dé cung cap cic loai ndi
dung truyén thong khac nhau nhu thoai, video, dit lidu goi, gui tin nhén, phat quang ba,
v.v.. C4c hé thng nay c6 thé 1a cac hé théng da truy cap c6 kha ning hd tro truyén théng
v6i nhiéu ngudi ding bing cach ding chung cic tai nguyén hé thdng sén c6 (vi dy, thoi
gian, tAn sé va cong sudt). Vi du v& cac hé théng da truy cap d6 bao gbm cac hé théng da
truy cap phan chia theo ma (code division multiple access - CDMA), cac h¢ thdng da truy
cép phan chia theo thoi gian (time division multiple access - TDMA), cac hé théng da truy
cap phan chia theo tan sb (frequency division multiple access - FDMA), cac hé théng da
truy cdp phan chia theo tan sd truc giao (orthogonal frequency division multiple access -
OFDMA), va cé4c hé thdng da truy cip phén chia theo tdn sé mo6t séng mang (single-carrier

frequency divisional multiple access - SC-FDMA).

Céc cbng nghé da truy cdp nay d3 duoc tng dung vao cic chuan vién thong khéc
nhau d& cung’ cAp giao thitc chung cho phép céc thiét bi khong day khac nhau truyén thong
o cép do thanh phé, quéc gia, khu vuc va thadm chi toan clu. Vi dy, cong nghé truyén thong
khong day thé hé tht nam (fifth generation - 5G) (c6 thé dwoc goi 1a cong nghé vo tuyén
m&i (new radio - NR)) dugc du tinh mé rdng va hd trg cc ing dung va trudng hop sir
dung da dang theo céc thé hé mang di dong hién thdi. Theo mot khia canh, cong nghé
truyén théng 5G c6 thé bao gdm: bing thong rong di dong cai tién xir 1y cac truong hop
st dung 14y con ngudi 1am trung tdm dé truy cép vao ndi dung da phuong tién, cac dich
vu va dit liéu; truyén thong do tr8 thip siéu tin cdy (ultra-reliable-low latency
communication - URLLC) véi cac ddc ta k¥ thuat nhét dinh v& @6 tré va do tin cdy; va cac
cudc truyén thong dang méy 16n, ¢ thé cho phép s6 lugng thiét bi két ndi rt 16n va truyén
khéi luong tuong dbi thip cac thong tin khong nhay véi d6 tré. Tuy nhién, do nhu ciu truy
cép bang théng rong di dong tiép tuc ting 1én, c6 thé xudt hién mong mubn vé cac cai tién

xa hon trong coéng nghé truyén théng NR va méi hon nita.
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Vi dy, doi v6i cac cong nghé truyén thong NR va mdi hon nita, cac gidi phap truy
cip ngau nhién hién thoi c6 thé khong dap g duge nhu cau vé mirc toc do hodc tinh tuy
bién theo mong muon d€ hoat dong hi€u qua. Do d6, c6 theé xuat hién nhu cau vé cac cai

tién trong hoat dong truyén thong khong day.

Ban chit k§ thuét clia sang ché

Sau déy trinh by phan ban chét k§ thuét da dwoc don gian hoa v& mot hogc nhiéu
khia canh d& cung cép hidu biét co ban v& cac khia canh nay. Phin ban chit k§ thuat nay
khong phai la téng quan mo rong v& tht ca cac khia canh duoc du dinh, va khong du dinh
@8 chi ra cac thanh phén chinh hodc quan trong ctia tit ca cic khia canh cling khong mo ta
pham vi ctia khia canh bat ky hay tit c4 cac khia canh. Muc dich duy nhit ctia phan nay 1a
trinh bay mot s6 khai niém vé mot hoic nhiéu khia canh & dang don gian dé lam phﬁn mo

dAu cho phan mo ta chi tiét hon dugc trinh bay sau d6.

Theo mot khia canh, sang ché d& xuét phwong phap truyén thong khong day tai nut
thir nhét. Phuong phép nay c6 thé bao gdm budce nhan dang s lugng tin hidu tham chiéu
duoc truyén thuc té. Phuong phap nay c6 thé bao gdm bude nhan dang s6 luong tai nguyén
thdi gian-tan sb kénh truy cdp ngiu nhién vat 1y (physical random access channel -
PRACH) ¢c6 san trong mot chu ky thdi gian. Phuwong phép ndy c6 thé bao gdm budc nhan
dang, 36 lugng tai nguyén thoi gian-tﬁn s6 PRACH duoc tao cdu hinh trén mdi tin hiéu
tham chiéu. Phwong phép nay c6 thé bao gdm budc x4c dinh rang s6 lugng tai nguyén thoi
gian-tAn s6 PRACH c6 sin trong mét chu ky thoi gian khong phai 1a bdi s6 nguyén cia
tich gitta s6 luong tin hiéu tham chibu dugc truyén thuc t& va sb luong tai nguyén thoi
gian-tAn s6 PRACH duoc tao cdu hinh trén mdi tin hidu tham chiéu. Phuong phap c6 thé
bao gdm budc dnh xa céc tin hidu tham chiéu duoc truyén thuc té dén céc tai nguyén thoi

gian—tﬁn s6 PRACH c6 s&n dua trén bude xac dinh va thong tin d3 dwoc nhan dang.

Theo khia canh khac, sang ché dé xuét thiét bi truyén thong khong day tai nut thir
nhit. Thiét bi nay c6 thé bao gdm bo thu phat, bd nhé va bd xtt Iy duge ghép nbi truyén
thong v&i b thu phat va bd nhé. Bo xtr 1y ¢6 thé duge tao cAu hinh dé nhan dang s luong
tin hiéu tham chiéu dugc truyén thuc té. Bo xit Iy ¢o thé duoc tao cAu hinh dé nhan dang
s& lugng tai nguyén thoi gian-tan s6 PRACH c6 sén trong mét chu ky thoi gian. Bo xir Iy
¢6 thé duogc tao cAu hinh dé nhan dang s6 lugng tai nguyén thoi gian—t?m s6 PRACH duoc

tao cau hinh trén mdi tin hiéu tham chiéu. By xir Iy c¢6 thé duge tao cau hinh dé xac dinh
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rang sb lugng tai nguyén thoi gian-tAn s6 PRACH c6 s&n trong m6t chu ky thoi gian khong
phai la boi sb nguyén cua tich gifta s6 lugng tin hi€u tham chiéu duoc truyén thuc té va sd
lwong céac tai nguyén thoi gian-tn s6 PRACH dugc tao cAu hinh trén mbi tin hiéu tham
chiéu. Bo xir ly co thé dugc tao cAu hinh d& 4nh xa cac tin hiéu tham chiéu duoc truyén
thuc té dén cac tai nguyén thoi gian-tan s6 PRACH c6 sin dya viéc x4c dinh va thong tin

da duoc nhan dang.

Theo khia canh khéc, séang ché d& xuét thiét bi truyén thong khong day tai nit thir
nhat. Thiét bi c6 thé bao gém phuong tién nhén dang s6 luong tin hiéu tham chiéu duoc
truyén thue té. Thiét bi c6 thé bao gdm phuong tién nhan dang s6 lwong tin hidu tham
chiéu duoc truyén thuc té. Thiét bi c6 thé bao gém phuong tién nhan dang s6 luong tai
nguyén thoi gian-tan s6 PRACH c6 sén trong mét chu ky thdi gian. Thiét bi ¢6 thé bao
gdm phuong tién nhan dang s6 luong tai nguyén thoi gian-tan s6 PRACH dugc tao cau
hinh trén méi tin hiéu tham chiéu. Thiét bi c6 thé bao gdm phuong tién xac dinh ring 36
luong tai nguyén thoi gian—t?ln s6 PRACH c6 sén trong mdt chu ky thoi gian khong phai
12 boi sb nguyén cua tich gifia ) lugng tin hi¢u tham chiéu duoc truyén thuc té va sb luong
tai nguyén thoi gian-tan s6 PRACH hodc chi s phdn md dau PRACH dugc tao cAu hinh
trén mdi tin hiéu tham chiéu. Thiét bi c6 thé bao gdm phuong tién anh xa céc tin hiéu tham
chiéu duoc truyén thuc té dén cac tai nguyén thoi gian-tan s6 PRACH va chi sé phan m&
d4u ¢6 sin dua trén viéc x4c dinh va thong tin d3 duge nhén dang.

Theo mdt khia canh, sang ché d& xuit phuong tién doc dugc bang may tinh luu trit
ma may tinh thuc thi dugc bdi bd xtr Iy cta nut tha nhat dé truyén thong khong day.
Phuong tién doc dugc bing mady tinh c6 thé bao gdm ma dé nhan dang s6 lwong tin hidu
tham chiéu dugc truyén thuc té. Phuong tién doc duoc bing may tinh c6 thé bao g6m ma
dé nhan dang sb lwong tai nguyén thoi gian-tdn s6 PRACH c6 sin trong mot chu ky thoi
gian. Phuong tién doc dugc bang may tinh c6 thé bao gdbm m3 dé nhan dang sé lwong tai
nguyén thoi gian—tﬁn s6 PRACH duoc tao cAu hinh trén mdi tin hidu tham chiéu. Phuwong
tién doc duge bing may tinh c6 thé bao g0m mi dé x4c dinh rang s& luong tai nguyén thoi
gian-tﬁn s6 PRACH c6 sin trong mdt chu ky thoi gian khong phai 1a boi s& nguyén cia
tich gitta ) luong tin hi¢u tham chiéu dugc truyén thuc té va sb luong chi sb phﬁn mé dau
PRACH duogc tao cau hinh trén mdi tin hiéu tham chiéu. Phuong tién doc duoc bing méy

tinh ¢6 thé bao gobm ma dé dnh xa cac tin hiéu tham chi€u dugc truyén thuc t€ dén céc tai
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nguyén thoi gian-tﬁn s PRACH c6 sén dua trén viéc x4c dinh va thong tin d3 dugce nhan
dang.

Theo mot khia canh, sdng ché d& xuit phuong phap truyén thong khong day.
Phuong phéap nay co thé bao gém budce nhén, tai UE, chi bdo vé sb luong khéi SS duoc
truyén thuc té do tram gbc truyén. Phuong phéap nay c6 thé bao gdm budc nhan, tai UE,
chi sé cAu hinh PRACH nhan dang chu k¥ cAu hinh PRACH va sb luong tai nguyén
PRACH duoc tao cdu hinh trén mdi khéi SS. Phuong phép nay co thé bao gdm budc xéac
dinh chu ky thoi gian chira s6 lugng tai nguyén PRACH 16n hon tich gifta s6 Iwong khéi
SS duoc truyén thwe té va s6 lugng tai nguyén PRACH trén mdi khdi SS. Phuong phép
ndy c6 thé bao gbm bude x4c dinh rang sb luong tai nguyén PRACH duogc hd tro trong
chu ki thori gian RACH khong phai 12 boi s6 nguyén cta tich gifta sb lrgng khoi SS dugce
truyén thuc té va s6 luong tai nguyén PRACH dugc tao cAu hinh trén mdi khéi SS. Phwong
phép nay co thé bao gdm budc dnh xa s6 lwong khéi SS dugc truyén thuc té mot s6 nguyén
1an trong céc tai nguyén PRACH trong mot chu ky thoi gian, trong d6 s6 lrong tai nguyén
PRACH con lai khong dwoc gan cho khéi SS.

Theo khia canh khac, sang ché @& xuit UE. UE c6 thé bao géln bd thu phét, bd nho
va bd xtr Iy dugce ghép ndi truyén thong v6i bd thu phat va by nhé. Bo xur 1y ¢o6 thé duoc
tao cAu hinh dé nhén, tai UE, chi bao vé s luong khdi SS duoc truyén thuc té do tram géc
truyén. Bo xit Iy ¢6 thé dugc tao cu hinh dé nhén, tai UE, chi s6 cau hinh PRACH nhén
dang chu ky cdu hinh PRACH va s6 luong tai nguyén PRACH duogc tao cAu hinh trén mdi
khéi SS. BO xit Iy ¢6 thé duge tao cAu hinh dé x4c dinh chu ki thoi gian chira sb lwong tai
nguyén PRACH 16n hon tich gitta s6 lwong khéi SS duoc truyén thuc té va sb luong tai
nguyén PRACH trén m&i khéi SS. Bo xit Iy c6 thé duge tao cdu hinh dé xc dinh rang s6
luong tai nguyén PRACH dugce hd trg trong mot chu ky thoi gian khong phai la boi sd
nguyén cua tich gitra s6 lugng khéi SS duoc truyén thuc té va s6 luong tai nguyén PRACH
duoc tao cAu hinh trén mdi khdi SS. Bo xir 1y ¢6 thé duoc tao cAu hinh d8 4nh xa s6 luong
khdi SS duge truyén thuc té mot s6 nguyén lan trong céc tai nguyén PRACH trong mét
chu ky thoi gian, trong do6 sb luong tai nguyén PRACH con lai khéng dugce géan cho khéi
SS.

Theo khia canh khdc, sang ché dé xuit UE. UE ¢6 thé bao gdm phuong tién nhan,
tai UE, chi bdo v& s luong khdi SS duge truyén thuc té do tram gbc truyén. UE c6 thé bao

g0m phuong tién nhén, tai UE, chi s6 cAu hinh PRACH nhén dang chu ky céu hinh PRACH
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va s6 lwong tai nguyén PRACH dugc tao cAu hinh trén mdi khdi SS. UE c6 thé bao gom
phuong tién xac dinh chu ky thoi gian chira s6 lugng tai nguyén PRACH 16n hon tich gitta
s6 lwong khéi SS duge truyén thuc té va s6 lwong tai nguyén PRACH trén mdi khdi SS.
UE ¢6 thé bao gém phuong tién x4c dinh rang sb lugng tai nguyén PRACH dugc hd trg
trong mdt chu ky thoi gian khong phai la boi s& nguyén cia tich gitta s6 lugng khéi SS
duoc truyén thuc té va $6 luong tai nguyén PRACH duoc tao cAu hinh trén mdi khéi SS.
UE c¢6 thé bao gdm phwong tién anh xa sé lugng khdi SS dugc truyén thuc t& mot sd
nguyén 1an trong céc tai nguyén PRACH trong mdt chu ky thoi gian, trong d6 s6 lwong tai
nguyén PRACH con lai khéng duoc gan cho khdi SS.

Theo khia canh khéc, sang ché d& xuit phuong tién doc dugc bang may tinh luu trix
ma may tinh thuc thi dugc bdi b xtr Iy dé truyén thong khong day. Phuong tién doc dugc
bftng may tinh c6 thé bao gém m3 d& nhan, tai UE, chi bao vé sb luong khéi SS duoc
truyén thuc t& do tram gbc truyén. Phuong tién doc dugc bang may tinh c6 thé bao gdm
ma d& nhan, tai UE, chi sé cAu hinh PRACH nhan dang chu k¥ cdu hinh PRACH va s6
luong tai nguyén PRACH dugc tao cAu hinh trén mdi khdi SS. Phuong tién doc dugc bing
may tinh c6 thé bao gdm ma dé x4c dinh chu ky thoi gian chira s6 luong tai nguyén PRACH
16n hon tich gitra s6 lugng khéi SS dugc truyén thuc té va sd lugng tai nguyén PRACH
trén mdi khdi SS. Phwong tién doc duge bing may tinh c6 thé bao gdm mi dé xac dinh
rang sb lugng tai nguyén PRACH dugc hd trg trong mot chu ky thoi gian khong phai 1a
boi s nguyén cua tich gitta s lwong khdi SS duoc truyén thuc té va sb luong tai nguyén
PRACH duge tao cAu hinh trén mdi khdi SS. Phuong tién doc dugc béng may tinh ¢ thé
bao gdm ma dé 4nh xa s6 lwong khdi SS duogc truyén thuc t& mot s6 nguyén lan trong céc
tai nguyén PRACH trong mot chu ky thoi gian, trong do s6 lwong tai nguyén PRACH con
lai khong dugc gan cho khdi SS.

Theo mot khia canh, sang ché dé xuit phuong phap truyén thong khong day.
Phuong phap c6 thé bao gdm bude truyén, tlr tram gbc, s6 luong khéi SS va chi bao vé sb
lwong khéi SS duge truyén. Phuong phép c6 thé bao gdm budc truyén, tir tram gbc, chi sb
cAu hinh PRACH xéc dinh chu ky ciu hinh PRACH. Phuong phép c6 thé bao gdm bude
chi dinh phép anh xa gitta s6 luong khéi SS duge truyén dén cac tai nguyén PRACH hoic
chi s6 phin m& ddu PRACH trong chu ky céu hinh PRACH, trong d6 phép 4nh xa gén cdc
khéi SS khéc nhau cho céc tai nguyén PRACH hodc chi s6 phin mé dau PRACH cho céc
nhom thiét bi ngudi dung khac nhau.
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Theo khia canh khéc, sang ché d& xuét tram gbc dé truyén thong khong day bao
gdm bd thu phét, bd nhé, va bd xir Iy duoc ghép nbi truyén thong véi bd thu phat va bo
nhé. Bo xtr ly co thé dwoc tao cAu hinh dé truyén, tr tram géc, s6 luong khdi SS va chi bao
vé s6 luong khéi SS duoc tmyén. B6 xtr Iy va bd nhé cé thé duoc tao cdu hinh dé truyén,
flr tram gdc, chi sé cAu hinh PRACH xac dinh chu ky cAu hinh PRACH. B9 x ly va bd
nhé c6 thé dwoc tao cAu hinh @ 4nh xa s6 lwong khéi SS duoc truyén dén cac tai nguyén
PRACH hoic chi s§ phin m& ¢au PRACH trong chu ky céu hinh PRACH, trong d6 phép
anh xa gan cac khdi SS khéc nhau cho cac tai nguyén PRACH hodc chi s6 phdn mé dau
PRACH cho cac nhom thiét bi ngudi ding khéc nhau.

Theo khia canh khéc, sang ché d& xuét tram gbc dé truyén thong khong day bao
gdm phuong tién truyén, tlr tram gbe, sb lugng khdi SS va chi bao v& s6 lwong khdi SS
duoc truyén. Tram gbc ¢o thé bao gbm phuong tién truyén, tir tram gbc, chi s& cAu hinh
PRACH x4c dinh chu ky c4u hinh PRACH. Tram gbc ¢6 thé bao gdm phuong tién chi dinh
phép anh xa gilta s6 lwong khéi SS dugc truyén dén céc tai nguyén PRACH hodc cac phin
mé ddu PRACH trong chu k¥ c4u hinh PRACH, trong d6 phép anh xa gén cic khéi SS
khéc nhau cho céc tai nguyén PRACH hoic chi s§ phan mé dau PRACH cho céc nhom
thiét bi ngudi dung khic nhau.

Theo mdt khia canh, sdng ché dé xuét phuong tién doc duoc béng may tinh luu trl
ma may tinh thyc thi duge bdi bo xir Iy dé truyén thong khong day. Phuong tién doc duoc
bang may tinh c6 thé bao gdm ma dé truyén, tu trafn gbc, sb luong khdi SS va chi bao vé
s6 lwong khéi SS duogc truyén. Phuong tién doc dugc bing may tinh c6 thé bao gdm ma
dé truyén, tir tram g8c, chi s6 cAu hinh PRACH xéc dinh chu ky cdu hinh PRACH. Phuong
tién doc dugc bing méy tinh c6 thé bao gdbm ma dé chi dinh phép anh xa gifta s6 luong
khdi SS duoge truyén dén cac tai nguyén PRACH hodc chi s6 phin mé ddu PRACH trong
chu ky cAu hinh PRACH, trong d6 phép 4nh xa gén céc khéi SS khac nhau cho cdc tai
nguyén PRACH hodc chi s& phan mé dau PRACH cho cdc nhom thiét bi ngudi ding khac
nhau.

Pé hoan thanh cdc muc tiéu néu trén va cac muc tiéu lién quan, mdt hodc nhiéu khia
canh bao gdm cac dic diém duoc mo ta ddy du dudi ddy va duge chira cu thé trong phan
yéu cdu bao ho. Phan mb ta duéi ddy va b hinh v& kém theo néu chi tiét cac dau hiéu
minh hoa cua mo6t hodc nhiéu khia canh. Tuy nhién, cac déu hiéu nay chi bao mot sb cach

trong s6 cac cach khac nhau ma nguyén tac clia cac khia canh khac nhau c6 thé duoc s
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dung va ban mo ta nay dugc dy dinh bao gbm tAt ca cac khia canh nay va céc khia canh
tuong duong cua chung.
M3 ta vin tit cdc hinh vé

Céc khia canh dugc boc 16 s& duge md ta dudi ddy cung véi cac hinh v& kém theo,
dwoc cung cdp dé minh hoa va khong gidi han ¢ cac khia canh dugc boc 19, trong do céac
tén goi twong tu bidu thi cac thanh phan twong ty, va trong do:

Fig.1 1a gidn dd thé hién vi du vé mang truyén thong khong day bao gdm it nhit
mdt UE c6 thanh phan didu khién RACH duoc tao cu hinh theo séng ché dé truyén ban
tin RACH b%lng cach sir dung tai nguyén duong lén duoc chon dua trén khéi tin hiéu déng
b0 hoa.

Fig.2 so db khai niém thé hién vi du vé tin higu ddng bd héa bao gdm nhiéu khoi
tin hiéu ddng bd hoa.

Fig.3 1aso db ban tin thé hién vi du v& quy trinh RACH.

Fig.4 1 so dd khdi niém thé hién vi du vé dong thoi gian RACH cho truong hop
th& nhat.

Fig.5 1a so dd khai niém thé hién vi du vé dong thoi gian RACH cho truong hop
thtr hai.

Fig.6 14 so dd khai niém thé hién vi du vé dong thoi gian RACH cho trudng hop
thi ba.

Fig.7 13 so @b khéi niém thé hign vi du v& dong thoi gian RACH cho truong hop
thu tu. ,

Fig.8 13 so d6 khai niém thé hién vi du vé dong thoi gian RACH cho truéng hop
thlt ndm.

Fig.9 1 luu d thé hién vi du vé& phuong phap 4nh xa cac tin higu tham chiéu dén
cac tai nguyén PRACH.

Fig.10 13 lwu d thé hién vi du v& phuong phap dé UE 4nh xa céc khdi tin higu dong
bd hoa dén cac tai nguyén RACH.

Fig.11 lalvu @b thé hién vi du vé phuong phap dé tram gbc 4nh xa céc khéi tin hiéu
ddng bd hoa dén céc tai nguyén RACH.

Fig.12 12 gian d thé hién vi du v& cc thanh phan cta UE trén Fig.1.

Fig.13 la gian db thé hién vi du v& céc thanh phén cta tram gdc trén Fig.1.



42519 8/60

M6 ta chi tiét sang ché

Céc khia canh khac nhau cua sang ché dwgc mo ta sau day co tham chiéu dén cac
hinh v&. Trong phan md ta sau ddy, véi muc dich giai thich, nhiéu chi tiét cu thé duge trinh
bay nhim cung cép su hiéu biét cin k& vé mot hodc nhiéu khia canh. Tuy nhién, (cac) khia
canh cua sang ché hién nhién 1a c6 thé duoc thyuc hién ma khong c6 cac chi tiét cu thé nay.
Ngoai ra, thudt ngtt “thanh phan” nhu dugc st dung & day c6 thé 1a mot trong sb cac bo
phan cdu thanh nén hé thdng, d6 c6 thé 12 phan cling, firmware va/hodc phian mém dwoc
luu trit trén phuong tién doc dwoc béng may tinh, va co thé duoc chia vao cac thanh phén
khéc.

Nhin chung, sdng ché lién quan dén viéc anh xa céc khéi tin hiéu déng bo hoa (cac
khéi SS (synchronization signal)) dén cac tai nguyén kénh truy cap ngau nhién (random
access channel - RACH) dung cho thu tuc RACH str dung cong nghé vo tuyén méi (new
radio - NR) ma cé thé duge thuc thi béi UE va/hodc tram géc, tao ra cac thu tuc c6 thé
hiéu qua hon cac dong thoi gian va thil tuc RACH hién ¢6. Vi dy, thu tuc RACH NR ¢6
thé 1am thich tmg dwa trén s6 lugng khdi SS duge truyén thuc té dé sir dung cac tai nguyén
RACH mot cach hi€u qua. Ngoai ra, thi tuc RACH NR ¢6 thé str dung véi muc dich khac
céac tai nguyén RACH con lai sau khi 4nh xa cac khéi SS da truyén dén cac tai nguyén
RACH dugc tao ciu hinh. Néu khong, céc tai nguyén RACH con lai ¢6 thé nghi do cac
cudc truyén khéi SS giam. Do d6, tram gbc ¢6 thé cung cép phép anh xa dic biét dé phan
bd cac tai nguyén RACH nghi con lai nay dé phuc vu cho muc dich khac. Vi dy, cac tai
nguyén RACH c6 thé cho UE thém co hdi truyén céc ban tin RACH dua trén cdc khdi SS
dugc truyén thue té khac, qua d6 lam giam do tr8. Trong vi du khac, mot hodc nhiéu UE
c6 thé duoc 1ap lich cho cac cude truyén duong 1én bang cach s dung céc tai nguyén
RACH. Trong hé théng ghép kénh phan chia theo thoi gian (time division duplexing -
TDD), tram gbc c6 thé str dung céc tai nguyén RACH cho cudc truyén duong xudng.

Cac diu hiéu khéac cua céac khia canh theo sang ché duoc md ta chi tiét hon dudi
day theo cac hinh v& tir Fig.1 dén Fig.13.

Luu ¥ ring cic ky thuit duge mo ta & day cd thé dugce dung cho cac mang truyén
thong khéng diy khac nhau nhu CDMA, TDMA, FDMA, OFDMA, SC-FDMA, va cac hé
thdng khac. Céc thudt ngft “hé thdng” va “mang” thuong duoc s dung thay thé cho nhau.
Hé théng CDMA c6 thé thue hién cong nghé vo tuyén nhu CDMA2000, truy cip vo tuyén
miit dét toan cAu (Universal Terrestrial Radio Access - UTRA), v.v.. CDMA2000 bao gbm



cac chuan 1S-2000, IS-95 va I1S-856. 1S-2000 Phién ban 0 va A thuong dugc goi la
CDMA2000 1%, 1X, v.v.. IS-856 (TIA-856) thuong dugc goi la CDMA2000 1XEV-DO,
dit lidu goi tbe do cao (High Rate Packet Data - HRPD), v.v.. UTRA bao gébm CDMA
bing rong (Wideband CDMA - WCDMA) va cac bién thé khac cia CDMA. Hé thong
TDMA c¢6 thé thuc hién cong nghé vo tuyén nhu hé thdng truyén thong di dong toan cau
(Global System for Mobile Communications - GSM). Hé théng OFDMA ¢6 thé thyc hién
cong ngh€ vo tuyén nhu sidu bang rong di ddng (Ultra Mobile Broadband - UMB), UTRA
céi tién (Evolved UTRA — E-UTRA), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
802.20, Flash-OFDM™, v.v.. UTRA va E-UTRA la mdt phin ctia Hé thng Vién thong
Di dong Toan ciu (Universal Mobile Telecommunication System — UMTS). Dy 4n tién
hoéa dai han (LTE - Long Term Evolution) 3GPP va LTE tién tién (LTE-A - LTE-
Advanced) 13 cdc phién ban UMTS méi st dung E-UTRA. UTRA, E-UTRA, UMTS, LTE,
[ TE-a, vA GSM duogc md ta trong céc tai lidu ciia t6 chitc ¢6 tén “Du 4n hop téc thé hé thu
ba” (3rd Generation Partnership Project — 3GPP). CDMA2000 va UMB dugc md ta trong
céc tai lidu cua td chirc c6 tén “Du 4n hop tic thé hé thtr ba s6 2” (3rd Generation
Partnership Project 2 - 3GPP2). Céc k¥ thuat duge mo ta ¢ day ¢ thé duoc dung cho cic
hé théng va cong nghé vo tuyén néu trén ciing nhu cic hé théng va cong nghé vo tuyén
khac, bao gdm truyén thong dang 6 (vi du, LTE) qua bang tin phd tan sé vo tuyén dung
chung. Tuy nhién, phan dudi diy mé ta hé théng vo tuyén méi (NR)/5G méi nhim muc
dich 1am vi du, va thuét nglt NR/5G dugce st dung nhiéu lan trong phén mo ta dudi day,
mdc du giai phap k¥ thudt theo sang ché c6 thé ap dung dugc cho ca cc ing dung trén
NR/5G (vi du, cdc mang 5G khac hodc cac hé théng truyén thong thé heé tiép theo khac).

Phan mo ta sau day dua ra cic vi dy, va khong lam gidi han pham vi, kha nang dp
dung, hodc céc vi du dugce thé hién trong phén yéu cAu bdo hd. Co thé thyc hién cac thay
dbi vé churc ning va cach sip xép céc phén tir dwge md t& ma khong ndm ngoai pham vi
cua sang ché. Céc vi du khac khac nhau c6 thé luoc bo, thay thé hodc thém cac quy trinh
hodc thanh phan khac nhau khi thich hgp. Vi du, cac phuong phép duge mo ta c6 thé duoc
thuc hién theo trinh tu khéac voi trinh tu ¢8 mo ta, va cdc budc khac nhau co thé dugc thém
vao, lugc bd hodc két hop. Ngoai ra, cac d4u hiéu duoc mo ta lién quan dén mot sb vi du
c6 thé duoc két hop & cdc vi du khac.

Xem Fig.1, theo cac khia canh khdc nhau cua sang ché, mang truyén thong khong

day 100 lam vi du bao gbm it nhét mot UE 110 véi modem 140 c6 thanh phan didu khién



RACH 150. Thanh phin didu khién RACH 150 quan 1y viéc thyc thi thi tue RACH NR
152, truyén théng véi tram géc 105, dan dén viéc lya chon céc tai nguyén PRACH 158
twong tmg v6i khdi SS 154 d& st dung trong thi tue RACH 152. Vi dy, thu tue RACH NR
152 ¢6 thé duoc tao chu hinh dé Iya chon khdi SS tir trong s6 cac khéi SS 154 nhan duogc
d truyén ban tin RACH. Theo mdt khia canh, thanh phan diéu khién RACH 150 c6 thé
anh xa khéi SS 154 dugc chon dén céc tai nguyén PRACH 158 dya trén quy tic anh xa tai
nguyén RACH 156. Vi dy, thanh phan diéu khién RACH 150 c6 thé lya chon quy tic anh
xa tai nguyén RACH 156 dwa trén phép anh xa danh riéng hodc phép anh xa duge bao hiéu
b&i tram gde 105. Hon nita, mang truyén thong khong day 100 bao gbm it nhit mét tram
gbc 105 v6i modem 160 c6 thanh phin RACH 170 dé co thé quan ly viéc thyc thi thu tuc
RACH NR 152 théng qua cudc truyén thong véi UE 110. Thanh phan RACH 170, doc 1ap
hodc két hop véi thanh phﬁn didu khién RACH 150 caa UE 110, c6 thé truyén sb lwong
cac khdi SS 154 va xac dinh quy tdc anh xa 156 dé nhan cac ban tin RACH trén céc tai
nguyén PRACH 158 twong tng. Thanh phdn RACH 170 c6 thé, vi dy, truyén chi s6 chu
hinh PRACH 174 va thoéng tin hé théng t6i thidu con lai (remaining minimum system
information - RMST) 176, ¢6 thé dugc thanh phan diéu khién RACH 150 cua UE 110 ding
@8 thuc hién ciing phép anh xa cac khéi SS 154 dén cac tai nguyén PRACH 158. Do ds,
theo séng ché, thit tue RACH NR 152 ¢6 thé duoc thuc thi theo céch dé cai thién hiéu suat
cta UE 110 trong viéc truy cap ngau nhién vao tram gbe 105 va thiét 1ap két nbi truyén
thong.

Hé théng truyén théng khong day 100 co thé bao gdm mét hogc nhiéu tram gbc
105, mot hodic nhidu UE 110 va mang 16i 115. Mang 161 115 nay c6 thé cung cép céc chire
ndng xac thyc nguodi dung, 0y quyeén truy cip, theo di, két nbi giao thirc Internet (Internet
Protocol - IP), va cac chirc ndng truy cép, dinh tuyén hodc di dong khéc. Vi du, mang 16i
115 c6 thé 12 18i g6i cai tién (Evolved Packet Core - EPC) 4G hodc 16i 5G (5G Core -
5GC). Tram gbc 105 ¢b thé giao tiép vGi mang 16i 115 qua céc lién két backhaul 120 (vi
duy, S1, v.v.). C4c tram géc 105 ¢6 thé thuc hién viéc tao cAu hinh vo tuyén va viéc lap lich
d4 truyén thong véi cae UE 110, hodic ¢6 thé hoat dong dudi su didu khién cua bo dieu
khién tram gbc (khong duoc thé hién trén hinh v&). Theo céc vi du khac nhau, tram gbe
105 ¢6 thé truyén thong, truc tiép hodc gidn tiép (vi du, qua mang 18i 115), v6i nhau qua
céc lien két backhaul 125 (vi du, X1, v.v.), day c6 thé 1a céc lién két truyén thong c6 day

hodc khong day.
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Tram géc 105 ¢6 thé truyén thong khong day véi cac UE 110 qua mot hogc nhiéu
anten cta tram gdc. Mdi trong s6 cac tram gbc 105 6 thé cung cép ving pht séng truyén
thong cho ving phu séng dia Iy 130 twong ng. Theo mot s6 vi du, tram gbc 105 ¢o thé
duoc goi 1a tram thu phét co so, tram géc vO tuyén, diém truy cdp, nut truy cap, bo thu phat
v tuyén, nit B, eNodeB (eNB), gNodeB (gNB), niit B trong nha, eNB trong nha, hodc
thuat ngtt thich hop khac nao d6. Vung pht song dia Iy 130 cho tram gbc 105 ¢c6 thé duoc
chia thanh cac secto hoiic cac 6 chi tao thanh mét phin cia ving pht séng (khoéng dugc
thé hién trén hinh v&). Mang truyén thong khong day 100 c¢6 thé bao gdm cac tram gbc 105
thudc cac loai khac nhau (vi dy, tram géc macro hodc tram géc 0 nho, dugc mo ta dudi
day). Ngoai ra, nhidu tram gbc 105 ¢6 thé hoat dong theo cic cong nghé truyén thong khac
nhau trong sé nhidu cong nghé truyén thong (vi du, 5G (vd tuyén méi hay “NR”), thé hé
thir 4 (4G)/LTE, 3G, Wi-Fi, Bluetooth, v.v.), va do d6 co6 thé c6 cac ving pht séng dia ly
130 chdng 14n d6i véi cc cong nghé truyén thong khac nhau.

Trong mot s6 vi du, mang truyén thong khong day 100 c6 thé 14 hodc bao gdbm mot
hoic bat ky t& hop ciia cac cdng nghé truyén thong, bao gdm cong nghé NR hodc 5G, cong
nghé tién hoa dai han (Long Term Evolution - LTE) hodc LTE tién tién (LTE-Advanced -
LTE-A) hodc cong nghé MuL TEfire, cong nghé Wi-Fi, cong nghé Bluetooth, hodc bat ky
cong nghé truyén thong khong day pham vi ngin hay dai khac. Trong mang LTE/LTE-
A/MuLTEfire nay, thust ngt nut B céi tién (eNB) ¢6 thé thudng duge ding dé md ta céc
tram gdc 105, trong khi thuat ngit UE ¢6 thé thuong duoc dung dé mo ta cac UE 110.
Mang truyén thong khong day 100 c6 thé 12 mang sir dung cong nghé khong ddng nhit
trong d6 cac loai eNB khac nhau cung cAp viing phi séng cho cac ving dia Iy khéc nhau.
Vi du, mdi eNB hoic tram gbc 105 cung cép ving pha song truyén thong cho 6 macro, 6
nho hodc cic loai 6 khic. Thuét ngit “6” 1a thuat ngtt 3GPP ¢c6 thé duoc dung dé mo ta
tram gbc, séng mang hogic séng mang thanh phén lién quan dén tram gbc, hodc ving pht
song (vi dy, secto, v.v.) ciia song mang hodc tram gbc, tiry thudc vao ngit canh.

O macro thuong c6 thd phu séng ving dia 1y twong d6i rong (vi dy, ban kinh vai
kilomét) va co thé cho phép cac UE 110 c6 ding ky thué bao dich vu véi nha cung cp
mang truy cap khong han ché.

O nhé c6 thé bao gdm tram gbc c6 cong sut truyén tuong ddi thép, so v4i 6 macro,
c6 thé hoat déng & cung bing tan s hodc & cac bang tan sb khac (vi du, dugc cép phép,

duoc mién cap phép, v.v.) véi cde 6 macro. Cac 6 nho c6 thé bao gdm céc 6 pico, 6 femto
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va 0 micro theo cac vi du khac nhau. 0 pico, vi du, c6 thé pht séng khu vuce dia Iy nho va
¢6 thé cho phép cic UE 110 c6 dang ky thué bao dich vu véi nha cung cép mang truy cap
khong han ché. O femto ciing c6 thé phi séng ving dia ly nhé (vi dy, trong nha) va c6 thé
cho phép cac UE 110 truy cép gidi han va/hodc truy cap khong gi6i han, cac UE 110 nay
6 két ndi vai 6 femto (vi du, trong trudng hop truy cdp gidi han, cac UE 110 trong nhoém
thué bao kin (closed subscriber group - CSG) cua tram gbc 103, ¢6 thé bao go6m cac UE
110 cho ngudi dung trong nha, va cc tuong tur). eNB cho 6 macro ¢ thé duge goi 1a eNB
macro. eNB cho 6 nhé c6 thé dwoc goi 12 eNB 6 nho, eNB pico, eNB femto hodc eNB
trong nha. eNB ¢4 thé hd trg mot hodc nhidu (vi dy, hai, ba, bén, va twong tw) 6 (vi du, cac
song mang thanh phan).

Céc mang truyén thong ma ¢ thé phi hop véi mot sé trong sb cac vi du mo ta co
thé 1a cac mang dua trén géi hoat dong theo ngin xép giao thirc chia 16p va dit lidu trong
mit phing ngudi ding c6 thé dya trén IP. Ngin xép giao thirc mit phéng ngudi dung (vi
du, giao thirc hoi tu dit liéu goi (packet data convergence protocol - PDCP), diéu khién
lién két vO tuyén (radio link control - RLC), MAC, v.v.), ¢0 thé thuc hién phan doan va
ghép lai goi dé truyén trén cac kénh logic. Vi du, 16p MAC ¢4 thé thuc hién xir 1y uu tién
va ghép kénh cac kénh logic thanh cac kénh truyén tai. Lop MAC ciing c6 thé sir dung yéu
cdu ldp tw dong lai (hybrid automatic repeat request - HARQ) dé tao ra cudc truyén lai &
16p MAC dé cai thién hiéu suét lién két. Trong mit phing diéu khién, 16p giao thirc diéu
khién tai nguyén vé6 tuyén (radio resource control - RRC) ¢6 thé cung cap viéc thiét lap,
tao cAu hinh va duy tri két ndi RRC gitta UE 110 va céc tram g6c 105. Lép giao thire RRC
cling co thé dugc st dung cho mang 161 115 hd trg cac kénh mang vo tuyé'nr cho dit liu
mit phing ngudi dung. Tai 16p vat ly (physical - PHY), cic kénh truyén tai ¢6 thé duoc
anh xa dén cac kénh vat ly.

Céc UE 110 ¢6 th duoc phan tan khip mang truyén thong khong déy 100, va mbi
UE 110 ¢6 thé 1a ¢b dinh hodc di dong. Dbi véi ngudi c¢6 hiéu biét trung binh trong linh
vuc, UE 110 con c6 thé bao gém hodic dugc goi 1a tram di déng, tram thué bao, may di
dong, mdy thué bao, may khong ddy, bd phan tir xa, thiét bi di dong, thiét bi khong day,
thiét bi truyén thong khong ddy, thibt bi tir xa, tram thué bao di dong, thiét bi dau cudi truy
cap, thibt bi dAu cudi di dong, thiét bi ddu cudi khong day, thiét bi dau cudi tir xa, dng nghe
dién thoai, tac nhan ngudi ding, may khach di ddng, may khach, hodc thuit ngit thich hop

khac nao d6. UE 110 ¢6 thé 13 dién thoai di dong, dién thoai thong minh, thiét bi s6 hd trg
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c4 nhan (personal digital assistant - PDA), modem khong day, thiét bi truyén thong khong
ddy, thiét bi cAm tay, may tinh bang, m4y tinh xach tay, dién thoai khong ddy, dong ho
thong minh, tram vong cuc bo khong day (wireless local loop - WLL), thiét bi giai tri,
thanh phan trén xe, thiét bi dit tai co sd cia khach hang (customer premises equipment -
CPE), hodc thiét bi bét ky co kha ning truyén théng trong mang truyén thong khong déy
100. Ngoai ra, UE 110 ¢o thé 1a loai thiét bi internet van vat (Internet of Things - IoT)
va/hodc tr may dén may (machine-to-machine - M2M), vi du, loai thiét bi c6 cong suét
thap, téc d6 dit liéu thAp (vi du, so véi dién thoai khong day), ma theo mét sb khia canh,
¢6 thé truyén thong khéng thuong xuyén véi mang truyén thong khong day 100 hodc céc
UE khéc. UE 110 ¢6 thé ¢6 kha ning truyén thong véi cac loai tram gbc 105 khéc nhau va
thiét bi mang bao gém cac eNB macro, eNB 6 nho, gNB macro, gNB 6 nho, tram géc
chuyén tiép, va tuong tur.

UE 110 ¢6 thé dwoc tao cu hinh dé thiét 1ap mot hodc nhiéu lién két truyén thong
khong day 135 v6i mdt hodc nhiéu tram gdc 105. Céc lién két truyén thong khong day 135
duoc thé hién trong mang truyén thong khong day 100 c6 thé mang cac cudc truyén dudng
1én (uplink - UL) tr UE 110 dén tram géc 105, hodc cac cude truyén dudng xudng
(downlink - DL), tir tram gbc 105 dén UE 110. Céc cude truyén duong xubng con co thé
duoc goi 1a céc cudc truyén lién két xudi trong khi cac cude truyén dudng 1én con co thé
duogce goi 1a céc cude truyén lién két nguwoc. Mdi lién két truyén thong khong day 135 c6
thé bao gdm madt hodc nhide séng mang, trong d6 mdi séng mang c6 thé 12 tin hiéu bao
gbm nhidu séng mang con (vi du, tin hiéu dang song ¢ cac t3n s6 khac nhau) duoc didu
ché theo cac cong nghé vo tuyén khac nhau néu trén. Mbi tin hiéu dugc didu ché c6 thé
duoc glri trén song mang con khac hodc ¢o thé mang thong tin diéu khién (vi duy, tin hi¢u
tham chiéu, kénh diéu khién, v.v.), thong tin mao dau, dit liéu nguoi dung, v.v.. Theo mét
khia canh, céc lién két truyén thong khong day 135 c6 thé truyén cac cude truyén thong
hai chidu bang cach st dung k¥ thuat ghép kénh phan chia theo tan sb (frequency division
duplex - FDD) (vi du, st dung cdc tai nguyén phd ghép cip) hodc ghép kénh phan chia
theo thoi gian (time division duplex - TDD) (vi du, str dung céc tai nguyén phé khong ghép
cdp). Cac cau truc khung c6 thé duoc xéac dinh cho FDD (vi du, cAu tric khung loai 1) va
TDD (vi du, céu tric khung loai 2). Ngoai ra, theo mot s6 khia canh, céc lién két truyén

thong khong day 135 ¢co thé bidu dién mot hodc nhiéu kénh quang bé.
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Theo mdt sé khia canh vé mang truyén thong khong day 100, tram gdc 105 hozc
UE 110 ¢6 thé bao gdm nhidu anten dé st dung so d6 phan tap anten dé cai thién chét
lwong truyén théng va d6 tin ciy giita cac tram gbc 105 va cac UE 110. Ngoai ra, hozc
theo cach khac, cac tram géc 105 hodc UE 110 ¢6 thé sir dung céac k¥ thuéat nhiéu du vao
nhidu dAu ra (multiple input multiple output - MIMO) @ tan dung uwu diém cta cac moi
trudong da dudng dé truyén nhiéu 16p khong gian mang dit liéu ma héa gidng nhau hodc dit
liéu ma hoa khac nhau.

Mang truyén thong khong day 100 cé thé hd trg hoat dong trén nhiéu 6 hodc song
mang, dic tinh nay c6 thé dugc goi 1a hoat ddng cong gdp séng mang (carrier aggregation
- CA) hodc da song mang. Séng mang con co thé dugc goi 12 song mang thanh phan

bl 19

(component carrier - CC), 16p, kénh, v.v. Thudt ngit “séong mang”, “séng mang thanh
phﬁn”, “6” va “kénh” ¢ thé duoc sir dung hoan ddi cho nhau trong ban m6 ta nay. UE 110
¢6 thé duge tao cAu hinh vé6i nhidu CC dudng xubng va mot hodc nhiéu CC dudng 1én dé
cdng gop song mang. K§ thudt cong gép song mang co thé duoc st dung véi ca cac séng
mang thanh phin FDD va TDD. Céc tram gbc 105 va cac UE 110 c6 thé st dung phd 1én
dén bang théng Y MHz (vi du, Y= 15, 10, 15, 20 MHz) trén mdt song mang dugc phéan bd
trong tap hop séng mang 18n t6i tong cong Yx MHz (x = s6 luong séng mang thanh phan)
duogce st dung dé truyén theo mdi hudng. Céc séng mang c6 thé ¢6 hodc c6 thé khong lién
ké véi nhau. Viée phan bd séng mang c6 thé khong dbi xing d6i v6i DL va UL (vi du,
séng mang ¢ thé dwgc phan bd cho DL it hon hoic nhiéu hon so véi cho UL). S6ng mang
thanh phén ¢6 thé gdm séng mang thanh phén s0 cép va mot hozic nhiéu séng mang thanh
phin th@ cip. Séng mang thanh phén so cip co thé dwoc goi 13 6 so cap (primary cell -
PCell) va séng mang thanh phén thir cAp c6 thé dﬁgc goi 1a 6 th cdp (secondary cell -
SCell).

Mang truyén thong khong ddy 100 ¢6 thé con bao gdm cac tram gbc 105 hoat dong
theo cong nghé Wi-Fi, vi du, cac diém truy cap Wi-Fi, truyén thong véi cdc UE 110 hoat
dong theo cong nghé Wi-Fi, vi dy, cac tram (station - STA) Wi-Fi thong qua lién két truyén
théng trong phd tin s6 dugc mién cAp phép (vi du, 5 GHz). Khi truyén thong trong phd tan
s6 dugc mién cip phép, cac STA va AP co thé thuc hién th tuc danh gia kénh rdi (clear
channel assessment - CCA) hodc thu tuc nghe trude khi néi (listen before talk - LBT) trude

khi truyén théng dé xac dinh xem kénh c6 kha dung hay khong.
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Ngoai ra, mQt hodc nhiéu tram géc 105 va/hoac UE 110 co thé hoat dong theo cong
nghé NR hodc 5G dugce goi 1a cong nghé song milimet (mmW hay mmwave). Vi dy, cong
nghé¢ mmW bao gbm céc cude truyén trong céc tAn s6 mmW va/hoic cac tin s6 gAn mmW.
Tén s cuc cao (extremely high frequency - EHF) 1a mot phén ctia tan sb vo tuyén (radio
frequency - RF) trong phd dién tir. EHF ¢6 dai tan tir 30 GHz dén 300 GHz va budc song
tir 1 milimet dén 10 milimet. Céc song vo tuyén trong bang tAn nay c6 thé duoc goi 1a song
milimet. TAn s6 gdn mmW c6 thé mo rong xudng dén tan sb 3 GHz véi bude séng 100
millimet. Vi du, bang tin sb siéu cao (super high frequency - SHF) mé& rong tr 3GHz dén
30GHz, va c6 thé con duogc goi 1a séng xentimet. Cac cude truyén sir dung bang tan s vo
tuyén mmW va/hoic gin mmW c6 suy hao dudng truyén cuc 1én va pham vi ngén. Nhu
vay, cac tram gbc 105 va/hodc cdc UE 110 hoat ddng theo cong nghg mmW ¢6 thé st dung
k¥ thuat didu huéng chiim séng trong cac cudce truyén ctia ching dé bu cho suy hao dudng
truyén cue 1én va pham vi ngan.

Xem Fig.2, tram géc 105 ¢6 thé truyén tin hiéu déng bd hoa 210 (hodc loat cum tin
hiéu ddng bd hoa) cho cic UE dé thuc hién viée do va do 6. Péi véi cac bing tn s6 nht
dinh (vi du, > 6GHz hodc mmWave), tin hiéu déng bo hoa 210 ¢b thé duogc truyén dudi
dang chum quét. Chum quét ¢6 thé bao gdm céc cum tin higu ddng bd hoa 220 theo chu
ky cia céc khdi SS 230. Vi du, cum SS 220 ¢6 thé bao gdm L khéi SS 230. Trong mot vi
du, s Tuong khéi SS L c6 thé 1a 64, vi du, trong phd > 6GHz. C6 thé c6 it khdi SS hon
duoc hd tro trong phd tan sé thip hon. Cum SS 220 ¢6 thé c6 khoang thoi gian 232 va chu
k¥ 234. Cac khéi SS 230 c6 thé, vi du, bao gdm tin hiéu ddng b hoéa so' cip NR (NR
primary synchronization signal - NR-PSS), tin hiu ddng bd hoa thir cAp NR (NR
secondary synchronization signal - NR-SSS) va kénh phat quang ba vat ly NR (NR
Physical broadcast channel - NR-PBCH). Cum SS 220 bao gdm nhiu khéi SS 230 dé cho
phép cac cudc truyén khéi SS 1dp lai theo cac hudng khic nhau d6i v&i cac céu hinh da
chum. Tép hop cum SS bao gém nhidu cum SS dé hoan tit viéc quét chium cua vang phu
song 130. Péi v6i chu hinh da chum, tram gdc 105 ¢6 thé truyén cac khdi SS 230 tlr cung
mot chum nhiu 14n trong mot cum SS. Sb lugng cum SS 220 trong tdp hop cum SS va sb
lwong khéi SS 230 trong cum SS 220 ¢6 thé duoc xac dinh dua trén truong hop trién khai
va c4c bang tan hoat dong. Vi du, s6 luong khéi SS 230 (L) trong cum SS 220 trong truong
hop trién khai quét chum trong cAu hinh da chim c6 thé duoc xé4c dinh béng sb lugng

chim va cdu hinh dudng xubng/khoang bdo vé/dudng 1én (DL/GP/UL). Dé hoan thanh
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viée quét chim cho viing phtt séng 130, mdi chum c6 thé c6 it nhat mot cude truyén khéi
SS trén khoang quét. S6 luong cum SS 220 trong tap hop cum SS va khéi SS 230 trong
cum SS 220 ¢6 thé duogc x4c dinh linh hoat trong khi trién khai. |

Xem thém trén Fig.3 va Bang 1 (du6i ddy), trong khi van hanh, UE 110 c6 thé tién
hanh thuc hién thi tue RACH NR 152 theo sang ché, theo luu dd ban tin RACH NR 4
bude 300, do sy xuit hién ciia mot hogc nhiéu sw kién kich hoat RACH 310. Céc vi du
thich hop ctia sy kién kich hoat RACH 310 ¢6 thé bao gdm, nhung khong gi¢i han & mot
hodc nhiu trong sb: (i) truy cdp ban diu tr RRC_IDLE d&én RRC_CONNECTED
ACTIVE; (ii) dit liéu duong xudng (DL) dén trong RRC_IDLE hozic RRC_CONNECTED
INACTIVE; (iii) dit lidu UL dén trong RRC IDLE hodc RRC_CONNECTED
INACTIVE; (iv) chuyén giao trong ché d6 hoat dong két ndi; va (v) thiét 1ap lai két ndi (vi
du, thu tuc khoi phuc 161 chum).

Thi tue RACH NR 152 ¢6 thé két hop véi truy cap ngau nhién dya vao tranh chép,
ho#ic v6i truy cdp ngiu nhién khong c6 tranh chép. Theo mdt phuong an thyc hién, thu tuc
RACH NR dya vao tranh chép 152 twong ing véi mot hodc nhiéu trong sb cac su kién
kich hoat RACH 310 sau déy: truy cdp ban dau tr RRC IDLE dén RRC_CONNECTED
ACTIVE; dit liéu UL dén trong RRC IDLE hoic RRC_CONNECTED INACTIVE; va
thiét 1ap lai két nbi. Theo mot phuong an thuc hién, thu tue RACH NR khong ¢6 tranh
chép 152 twong tmg véi mot hodc nhiéu trong s cac sy kién kich hoat RACH 310 sau day:
dit lidu duong xubng (DL) dén trong RRC_IDLE hodc RRC_CONNECTED INACTIVE;
va chuyén giao trong ché d6 hoat dong két nbi.

Khi xay ra sy kién bét ky trong s6 cac su kién kich hoat RACH 3 10 néu trén, viéc
thue hién thi tue RACH NR 152 ¢6 thé bao gdm lru @ ban tin RACH NR 4 buéc 300
(xem Fig.3 va Bang 1), trong d6 UE 110 trao dbi cac ban tin v6i mot hodc nhidu tram gbc
105 dé dat duoc quyén truy cip vao mang khong day va thiét 1ap két ndi truyén thong.

Bang 1: Tha tuc RACH NR 152, bao gbm cac ban tin va ndi dung ban tin dugc
truyén trén (cac) kénh vat Iy (PHY) tuong tng

Kénh PHY Bén tin N¢i dung ban tin

PRACH Msg 1 Phan m& ddu RACH

PDCCH/PDSCH Msg 2 ID phin m¢ dau RACH phat hién duge, TA, TC-
RNTI, chi bao ch truyén, cip phép UL/DL
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PUSCH Msg 3 Yéu cau két néi RRC (hodc yéu cau lap lich va cap
nhdt vung theo doi)

PDCCH/PDSCH | Msg 4 Ban tin giai quyét tranh chap

Tai 301, vi du, UE 110 c6 thé truyén ban tin thi nhit (Msg 1), c6 thé dugc goi la
ban tin yéu clu truy cép ng?lu nhién, dén mot hodc nhiéu tram géc 105 qua kénh vat 1y,
nhu kénh truy cdp ngdu nhién vat Iy (PRACH). Vi du, Msg 1 ¢6 thé bao gdbm mdt hoic
nhiéu trong s6 phén mé Gau RACH va yéu cdu tai nguyén.

Tai 302, mot trong s cac tram gbc 105 ¢6 thé dap tng Msg 1 bang cach truyén ban
tin thit hai (Msg 2), ¢6 thé duge goi 1a ban tin d4p img truy cdp ngau nhién (random access
response - RAR), trén kénh didu khién duong xubng vat ly (vi dy, (physical downlink
control channel - PDCCH)) va/hodc kénh dung chung duong xubng vat ly (vi du, (physical
downlink shared channel - PDSCH)). Vi du, Msg 2 c6 thé bao gém mot hodc nhiéu trong
s6 ma dinh danh (identifier - ID) phdn mé d4u phat hién duoc, gia tri dinh thoi sém (timing
advance - TA), ma dinh danh tam thoi mang vo tuyén cta o tam thoi (temporary cell radio
network temporary identifier - TC-RNTI), chi bdo chd truyén, cap phép UL, va cip phép
DL.

Tai 303, d& d4p lai viéc nhan dugc Msg 2, UE 110 truyén ban tin thr ba (Msg 3),
c6 thé 1a yéu ciu két ndi RRC hodc yéu ciu lap lich, qua kénh dudng 1én vat 1y (vi du,
PUSCH) dua trén cap phép UL c6 trong Msg 2. Theo mdt khia canh, Msg 3 ¢ thé bao
gbm cip nhat ving theo doi (tracking area update - TAU), nhu trén co s¢ vé chu ky hodc
néu UE 110 di chuyén ra ngoai mdt hodc nhidu viing theo doi (tracking area - TA) ban dau
duge cung cip cho UE 110 trong danh sich ma dinh danh vung theo doi (tracking area
identifier - TAI). Ngoai ra, trong mot s trudng hop, Msg 3 ¢o thé bao g6in chi bao nguyén
nhan thiét 1ap két néi, nhin dang ly do vi sao UE 110 yéu cAu két néi vao mang.

Tai 304, d& d4p lai viéc nhan dugc Msg 3, tram gbc 105 ¢6 thé truyén ban tin tha
tu (Msg 4), c6 thé dwgc goi 14 ban tin giai quyét tranh chép, dén UE 110 thong qua kénh
didu khién dudng xubng vat ly (vi dy, PDCCH) va/hodc kénh dung chung dudng xudng
vat Iy (vi du, PDSCH). Vidy, Msg 4 ¢c6 thé bao gdm ma dinh danh tam th¢i mang vo tuyén
cua & (C-RNTI) cho UE 110 & str dung trong cac cudc truyén tiép theo.

Trong ph"é.n md ti néu trén, trudng hop xung d6t khong duge mo ta nhung cd thé

x4y ra xung dot gitta hai hodic nhiéu UE 110 dang yéu cau truy c&p. Vi du, hai hodc nhiéu
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UE 110 ¢6 thé giri Msg 1 ¢6 phan mé diu RACH gibng nhau, do s6 lwong phan mé dau
RACH c6 thé bi gi6i han va co thé duge mdi UE chon ngﬁu nhién trong thu tuc RACH NR
dua vao tranh chép' 152. Nhu vy, mdi UE s& nhan’C-RNTI tam thoi giéng nhau va cép
phép UL gidng nhau, va do d6 mdi UE ¢6 thé glri Msg 3 tuong ty. Trong truong hop nay,
tram gbc 105 ¢6 thé giai quyét xung dot bang mdt hogic nhiéu céch sau: (i) ca hai Msg 3
¢6 thé gy nhidu véi nhau, va vi thé tram gbe 105 c6 thé khong giri Msg 4, do d6 mbi UE
© $& truyén lai Msg 1; (ii) tram gbe 105 ¢ thé giai ma thanh cong chi m6t Msg 3 va giri ban
tin ACK dén UE @6; va (iii) tram gdc 105 c6 thé giai ma thanh cong ca hai Msg 3, va sau
d6 giri Msg 4 c6 ma dinh danh giai quyét tranh chép (vi dy, ma dinh danh gin véi mot
trong sb cac UE) dén ca hai UE, va mdi UE nhan Msg 4, giai ma Msg4, va xac dinh d6 c6
phai 1a UE chinh x4c hay khong béng cach so khép hodc nhén dang ma dinh danh giai
quyét tranh chip thanh cong. Vén d& xung d6t nhur vay c6 thé khong xay ra trong th tuc
RACH NR khong c6 tranh chép 152, do trong trudng hop do, tram gbc 105 ¢6 thé thong
bao cho UE 110 v& phan m& dau RACH nao s& st dung

Thanh phén diéu khidn RACH 150 ctia UE 110 ¢6 thé lya chon céc tai nguyén kénh
truy cdp ngau nhién vat Iy (PRACH) cho cudc truyén Msgl dua trén khéi SS 154 nhan
duoc tbt nhit. Lya chon cia khéi SS 154 t6t nhét trong cude truyén Msgl cho phép tram
gbc 105 tim thy tap hop cac hudng thich hop dé truyén CSI-RS cho UE 110. Tuy nhién,
mang 100 c6 thé con thu duoc chi s6 khdi SS manh nhét ctia UE béng cach tao cdu hinh
cho UE dé truyén tai thong tin ndy mot cach rd rang qua Msg3 cla truy cap ngau nhién
dwa vao tranh chip va mot cach khong rd rang qua Msgl cla truy cép ngau nhién khong
¢6 tranh chip trong cac ving thoi gian/tan s6 danh riéng. Ngoai ra, mang 100 ¢ thé tao
céu hinh cho UE 110 &é bao cdo khdi SS manh nhit trong Msg3 clia truy cap ngau nhién
dwa vao tranh chip va Msgl cua truy cp ngiu nhién khong c¢6 tranh chép xay ra trong
vung thoi gian/tin s6 danh riéng. Mang 100 ¢6 thé str dung thong tin ndy dé tim ra céc
huéng CSI-RS phtt hop cho UE 110.

Céc tai nguyén PRACH c6 sdn cho UE 110 (vi du, dé truyén Msgl) co thé duoc
x4c dinh bing chi s& cAu hinh PRACH 174. Chi s6 cAu hinh PRACH 174 ¢6 thé dugc béo
hiéu boi tram géc 105. Chi s8 cAu hinh PRACH 174 ¢6 thé nhan dang mau tai nguyén
RACH sé ldp lai mbi chu ky cAu hinh PRACH. Céc mau tai nguyén RACH cu thé c6 thé
duoc chudn héa va duge bao hidu boi chi sé cdu hinh PRACH 174 dwge bdo hiéu boi tram

gbe (vi du, trong RMSI 176 hoic trong bdn tin chuyén giao). Vi du, mau ¢6 thé x4c dinh
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mat d6 va khoang thoi gian cua céc tai nguyén PRACH. Vi duy, mau c6 thé x4c dinh cac
tai nguyén PRACH trong mdi khe. Chi s6 cAu hinh PRACH 174 c6 thé con biéu thi chu
k¥ cAu hinh PRACH. Céc chu ky cAu hinh RACH lam vi du c6 thé 12 10, 20, hogic 40 mili
gidy (ms), nhung co thé sir dung cic chu k¥ cdu hinh RACH dai hon 1a 80ms hodc 160ms.
Chu ky cAu hinh PRACH c6 thé phu thudc vao mot phﬁn cua phé (vi duy, trén hodc dudi 6
GHz) dang duogc su dung. Mau va chu ky cAu hinh ¢6 thé duoc chi 16 & dang bang, cong
thtrc, v.v.

Nhu d3 néu trén, séng ché d& xuit vi du vé& phuong phap truyén thong khong day
tai ntit thir nhét, phuong phap ndy c6 th8 bao gébm budc nhan dang s6 lwong tin hidu tham
chiéu dugc truyén thyc té, nhan dang s6 lwong tai nguyén thoi gian-tin s6 PRACH va chi
s6 phin mé d4u ¢6 sén trong mdt chu k¥ thoi gian, nhan dang, sd Iwong chi s6 phin mé
d4u PRACH hoic céc tai nguyén thoi gian-tin s6 PRACH duoc tao cAu hinh trén mdi tin
hiéu tham chiéu, x4c dinh rﬁng s6 lugng chi sb cua phﬁn mé& dau PRACH duoc hd tro trong
mot chu ky thoi gian khong phai 1a boi s6 nguyén cua tich gifta sb lwong tin higu tham
chiéu dugc truyén thuc té va s6 lugng chi sé phin mg dau PRACH hodc céc tai nguyén
thoi gian-tﬁn s6 PRACH dugc tao cdu hinh trén mdi tin hiéu tham chiéu, va 4nh xa céc tin
hidu tham chiéu duoc truyén thuc té dén cac tai nguyén thoi gian-tin s6 PRACH va chi sd
ph?in mé& dau c6 sin dua trén budc xac dinh va thong tin d3 duge nhan dang. Tic 14, viée
anh xa cac tin hiéu déng b0 hoa dén cac tai nguyén RACH hodc phén mé dau RACH lap
lai sau mdt chu ky thoi gian, va cé thé c6 cac quy tic khac nhau dé xtr Iy phép 4nh xa nay.

Chu ki théi gian c6 thé dua trén chu ky cAu hinh PRACH, day c6 thé 1a khoang
thoi gian ma sau d6 céc tai nguyén RACH trong mién thoi gian duoc lap lai. Vi dy, chu ky
cdu hinh PRACH ¢6 thé 1a 10 ms, & d6 trong mdi 10 ms, céc tai nguyén RACH roi vao
mili gidy tht 4 hodc thir 6 cua chu ky.

Chu ky thoi gian c6 thé dugce viét hodc duge xac dinh dwdi dang 2 x chu ky thoi
gian dinh truéc (vi dy, 2X nhan chu ky thoi gian dinh trudc), trong d6 chu ky thot gian dinh
~trade c6 thé 1a 5 ms, 10 ms, 20 ms; 160 ms, hodc cac chu ky thoi gian khéc, va trong d6
chu ky thoi gian dinh trudc c6 thé duge chi rd bing chudn hoic quy dinh. Chinh chu ky
thoi gian dinh truée c6 thé duge viét hoic duoce xc dinh dudi dang 10 x 2¥ d6 lién két chu
ky thoi gian dinh trude voi khung vo tuyén. ‘

Chu ky thoi gian ¢6 thé duogc viét hodc dwoc xac dinh dudi dang 2* x chu ky thoi

gian duoc tao cau hinh mang (vi dy, 2* nhan chu ky thoi gian dugc tao cau hinh mang),
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trong d6 chu ky thdi gian duoc tao cAu hinh mang c6 thé 1a chu ky céu hinh PRACH nhu
da néu trén, chu ky thoi gian tap hop cum tin hiéu déng b6 hoa (SS) (chu ky thoi gian ma
sau d6 SS do tram géc truyén duoc lap lai, co6 thé 13 5, 10, 20 dbi véi cac truong hop doc
1ap trong NR hodc 5 ms, 10 ms, 20 ms, 40 ms, 80 ms, hodc 160 ms dbi véi cac trudng hop
khong doc lap trong NR), chu ky thoi gian thong tin hé théng téi thidu con lai (RMSI),
hodc chu ky thoi gian khac nao do, hodc ham s6 bit ky ctia mot hodc nhiéu trong sb céc
chu k¥ thi gian nay (vi du, gid tri t8i thiéu hoic gia tri t6i da ctia chu ky cdu hinh PRACH
va chu ky thoi gian tép hgp cum SS). Mang ¢o6 thé tao cAu hinh chu ky thoi gian nay thong
qua mot hodc nhidu t6 hop cia khéi thong tin chinh (master information block - MIB) (c6
thé dugc truyén tai qua PDCH), RMSI (c6 thé duogc truyén tai qua PDSCH va/hoic
PDCCH), thong tin hé thng khac (other system information - OSI) dugc phat quang b,
ban tin chuyén giao, ban tin RRC, MAC-CE, thong tin didu khién dudng xubng (downlink
control information - DCI), hoac tuong tu. Theo mot s6 khia canh, RMSI ¢6 thé 1a co ché
chinh dé tao c4u hinh chu ky thoi gian.

Tham 6 x duge néu trén dé chi chu ky thoi gian c6 thé la sb nguyén khong am.
Tham sb x ¢6 thé 1, vi du, s6 nguyén (khdng 4m) nhé nhét cho phép anh xa tr tAt ca cdc
khéi tin hidu ddng bo héa dwgce truyén thye té dén cac tai nguyén/cic phan ma dau RACH
trong mot chu ky thoi gian.

Sau day 1a mot vi du vé chu ky thoi gian dwgc tao cu-hinh mang. Trong vi du nay,
céc tham sd sau day c6 thé dugc xét dén: s6 lwong khéi SS duoc truyén thuc t& = 36 va ¢6
thé duoc chi bao béi RMSI (& day, vi du, tram gbc co thé truyén SS téi da 64 huéng), chu
k¥ chu hinh PRACH = 160 ms, s6 lwong dip RACH (tic 13, céc tai nguyén thoi gian-tan
s6; mdi dip RACH ¢6 thé co 64 phin mé& dau) trong mdi chu ky ciu hinh PRACH = 8, va
s6 lwong khéi SS (SSB) trén mét dip RACH = 2 (vi dy, néu SSB1 dugc chon thi cac phin
mé& dau 1-32 duge chon, va néu SSB2 duoc chon thi cac phén mé& dau 33-64 duoc chon).
Trong m&i chu ki cdu hinh PRACH, ¢6 thé chira 16 (tic 13, = 8 * 2) khdi SS duoc truyén
thye t8. Do 6, 2! (2 = 2 mil 1) chu ky cAu hinh RACH khéng thé giit tit ca 36 khéi SS
duoc truyén thyc té va, vi thé, cAn ¢6 22 (4 =2 mil 2) chu ky ciu hinh RACH dé gitt tt ca
36 khbi SS duge truyén thye té. Mic di ba (3) chu ki cu hinh RACH c6 thé du dé gift tat
c& 36 khdi SS duoc truyén thuc t&, nhung khi stir dung phuong phép néu trén, cén c6 bdn
(4) chuky cAu hinh RACH. Piéu nay dem lai nhiing 1¢i ich trong viéc lam giam d6 khong
rd rang khi 4nh xa SSB dén RACH. Vi thé, trong vi du nay tham sbx=2.
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Vi du twong tu ¢6 thé duge thuc hién cling v6i quy tc chu ky thoi gian dinh trude.
Vi dy, néu chu ky thoi gian dinh trude 1a 20 ms, va néu 20 ms chi ¢6 thé gitt tam (8) dip
RACH, thi didu nay lai cho két qua la tham s6 x =2 sao cho chu ky thoi gian 14 2% x 20 ms
=80 ms d& gitt tht ca cac khdi SS.

Déi v6i ghép kénh phan chia theo thdi gian (TDD), cac cau hinh RACH c6 thé énh
xa cac tai nguyén RACH 1én trén céc khe bét ké vi tri thoi gian clia cac khéi SS/PBCH
dwoc truyén thyc té. Trong trudng hop khéi SS/PBCH dugc truyén thyc té chdng 14n v&i
tai nguyén RACH trong chu ky céu hinh PRACH, tai nguyén RACH c6 thé ¢ hogc c6 thé
khong hop 1€ phu thudc vao cac quy tic dinh trude. Vi du, quy tic c6 thé chi rd ring moi
tai nguyén RACH chdng 14n déu khong hop 1€. Céc quy tdc c6 thé con duoc xé4c dinh dua
vao céc diém chuyén d6i DL/UL va tac dong c6 thé ¢6 cha cdu hinh DL/UL ban tinh
va/hodc ma dinh danh tép tin ngin (short file identifier - SFI) dong. Cac quy tic ¢ thé
giam thidu tac dong cua vi trf thoi gian ciia khdi SS/PBCH dén thiét ké cau hinh RACH.

Tram gbc 105 c6 thé khong truyén sb lwong khéi SS tbi da trong tip hop cum SS.
Do UE 110 chi nhan tap con cta céc khdi SS 154, UE 110 ¢6 thé khong nhan ra cac khéi
SS 154 nao da duogc truyén thue té. Tram gbe 105 ¢o thé bao hidu cac khdi SS duoc truyén
thue & trong thong tin hé théng téi thidu con lai (RMSI) 176. RMSI 176 ¢6 thé mang chi
béao duogc nén vé viéc cac khdi SS 154 nao di duoc truyén. Vi du, theo mét phuong én thuc
hién, RMST 176 ¢6 thé bao gdm 4nh xa bit thir nhét chi béo cdc nhém khéi SS 154 nao
duoc truyén va anh xa bit thir hai chi bdo céc khéi SS 154 nao dugc truyén thuc té trong
nhém. Nhém c6 thé dwgce xac dinh dudi dang céc khdi SS/PBCH lién tiép. Mbi nhém co
thd c6 cuing mAu truyén khdi SS/PBSCH.

ft nhat 1a d8i véi truy clp ban dau (vi du, Msgl), su két hop gitra cac khdi SS 154
va céc tai nguyén PRACH 158 (vi du, chi s6 phan mé ddu PRACH) 6 thé dya trén cac
khéi SS 154 duoc truyén thuc t& duge chi bao trong RMSI 176. Tram gbc 105 ¢6 thé tao
cAu hinh s6 lugng tai nguyén PRACH 158 hodic cac phan m& ddu PRACH cho cac khéi
SS 154 dugc truyén thuc té. ,

Theo mot khia canh, mdi chu ky cAu hinh PRACH 442 c6 thé khong chia céc tz‘ﬁ
nguyén PRACH 158 trong mot s6 nguyén khdi SS 154. Mot s6 tai nguyén PRACH 158 ¢6
thé con sot lai sau khi mdi khéi SS 154 da truyén duge anh xa dén cac tai nguyén PRACH
158 trong chu ky cAu hinh PRACH. Céc tai nguyén PRACH 158 con sot lai nay ¢6 thé

duge st dung cho cac ban tin RACH hodc cho cac muc dich khac. Tuy nhién, tram g0c
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105 va UE 110 ¢6 thé cin phai dng thuan vé cach st dung cac tai nguyén RACH con sot
lai nay. Quy tdc anh xa 156 c6 thé x4c dinh cach tai nguyén RACH con sot lai hodc con
lai can duoc 4nh xa dén céc cude tfuyén. |

Trén Fig.4, trong trudng hop 400, cac khéi SS 420-a, 420-b, 420-c, va 420-d c6 thé
duoc truyén trong dudng xubng trén PBCH. Nhu d4 néu trén, cic khéi SS 420-a, 420-b,
420-c, va 420-d c6 thé duoc tb chirc thanh nhém khdi SS 410, vi du, nhém khéi SS 410
duoc minh hoa 12 bao gdm 4 khéi SS 420-a, 420-b, 420-c, va 420-d, nhung ¢6 thé st dung
s6 lwong khéi SS khac. PRACH UL 440 c6 thé bao gdm sb luong cac chu ky cAu hinh
RACH 442-a va 442-b. M&i chu ky cAu hinh PRACH 442-a, 442-b c6 thé bao gdm mau
tai nguyén PRACH lap lai 444-a, 444-b, 444-c, 444-d, 444-e, 444-1, 444-g, va 444-h. Vi
du, nhu da dugce minh hoa, mdi chu ky cAu hinh PRACH 442-a, 442-b ¢ thé bao gém mau
c6 8 tai nguyén PRACH 444-a, 444-b, 444-c, 444-d, 444-e, 444-1, 444-g, va 444-h duoge
chia thanh 4 dip truyén thoi gian/tdn s6 PRACH, mdi dip truyén bao gbm 2 tai nguyén
PRACH. Vi du, dip truyén thi nhit c6 thé bao gdm céc tai nguyén PRACH 444-a va 444-
b, dip truyén thir hai c6 thé bao gdm cic tai nguyén PRACH 444-c va 444-d, dip truyén
thir ba c6 thé bao gém cac tai nguyén PRACH 444-¢ va 444-f, va dip truyén thit tir 6 thé
bao gbm cac tai nguyén PRACH 444-g va 444-h. Theo mot khia canh, cdc tai nguyén
PRACH 444-a, 444-b, 444-c, 444-d, 444-¢, 444-f, 444-g, v 444-h c6 thé 1a cdc nhém phin
mé& ddu RACH ¢6 thé dwoc lwa chon trong dip truyén PRACH. Vi du, mdi tai nguyén
PRACH 444-a, 444-b, 444-c, 444-d, 444-¢, 444-f, 444-g, va 444-h co thé dai dién cho
nhém gdm 32 phin mé dau RACH duoc gan cho khdi SS ma tir d6 UE ¢6 thé lya chon dé
truyén ban tin RACH. Trong vi du nay, do s6 luong tai nguyén PRACH 444-a, 444-b, 444-
c, 444-d, 444-e, 444-f, 444-g, va 444-h 1a bo1 sb nguyén cua ) luong khdi SS 420-a, 420-
b, 420-c, va 420-d, nén mdi khéi SS 420-a, 420-b, 420-c, va 420-d c6 thé duoc 4nh xa dén
mot s6 nguyén (vi du, 2) tai nguyén PRACH 444-a, 444-b, 444-c, 444-d, 444-¢, 444-f,
444-g, va 444-h. Do @9, truong hop 400 co th khong bao gdm bt ky tai nguyén RACH
con lai nao. Vi dy, néu chu ky cAu hinh PRACH 442-a hodc 442-b khong bao gdm du tai
nguyén PRACH 444 twong ¥mg voi sb lugng khdi SS 420, thi c6 thé st dung chu ky thoi
gian 452. Chu ky thoi gian 452 c6 thé 1a nhiéu chu ky thoi gian duoc tao ciu hinh truée
(vi du, chu k¥ cAu hinh PRACH 442). Vi du, chu ky thoi gian 452 ¢6 thé c6 khoang thoi
gian 1a 2% x chu ky cAu hinh PRACH 442, hodc chu ky thoi gian dinh trude khac, nhu di

néu trén.



Quay tr& lai Fig.5, trong trudng hop 500, cac khéi SS 420-a, 420-b, 420-d c6 thé
duogc truyén trong dudng xubng trén PBCH, nhung tram gbe ¢o thév khong tfuyén tht ca
cdc khéi SS trong nhém khéi SS 410. Vi du, khéi SS 420-c ¢6 thé khong duge truyén. Do
khdi SS 420-c khong dwoc truyén, nén khong can tai nguyén PRACH UL tuong tng v&i
khéi SS 420-c vi khong c6 UE nao lya chon tai nguyén twong g ma khong nhan khéi SS
420-c. Tuy nhién, s lugng tai nguyén PRACH 444 trong chu ky cAu hinh PRACH 442
hodc chu ky thoi gian 452 van nhu cfi. Do chi ¢6 ba khdi SS 420-a, 420-b, 420-d dugc
truyén, nén mdi khdi SS duoc truyén 420-a, 420-b, 420-d ¢6 thé duoc anh xa dén cac tai
nguyén PRACH 444 sao cho mdi khdi SS 420-a, 420-b, 420-d duogc lién két v6i hai trong
sb cac tai nguyén PRACH 444-a, 444-b, 444-c, 444-d, 444-¢, 444-f. Tuy nhién, phép anh
xa nay bo lai hai tai nguyén PRACH (vi du, 444-g va 444-h) khong duoc gan vi sb lwong
khdi SS 420 dwoc truyén khong phai 1a boi s6 nguyén cua s6 luong tai nguyén PRACH
444. Mic du céc tai nguyén PRACH 444-g va 444-h khong duge gan dugc thé hién 1a &
cudi chu ky cAu hinh PRACH 442, nhung c6 thé c6 cdc phép anh xa khac. Vi du, phép anh
xa gidng nhu vay dugc thé hién trén Fig.4 ¢6 thé dugc sir dung va céc tai nguyén PRACH
khong dugc gén co thé 13 444-c va 444-g.

Theo mot khia canh, céc tai nguyén PRACH khong dugc gan 444-g va 444-h ¢6 thé
duge st dung cho cdc myc dich khac ngoai PRACH. Vi dy, tram géc c6 thé 1ap lich di
licu UL/DL binh thudng bing cach st dung céc tai nguyén PRACH 444-g va 444-h. Ttc
13, c4c tai nguyén PRACH 444-g va 444-h co thé mang, vi du, kénh dung chung dudng 1én
vat Iy (PUSCH) hodc kénh dung chung duong xudng vat Iy (PDSCH). Theo mot khia canh,
phép énh xa dé nhém cAc tai nguyén PRACH khong dugc gan lai véi nhau (vi du, & cudi
chu ky cAu hinh PRACH 242) c6 thé tao didu kién cho viéc 1ap lich dit liéu bang céch gitt
nguyén ven cdc nhém phén tir tai nguyén. Theo vi du khac, UE c6 thé str dung cac tai
nguyén PRACH 444-g va 444-h khong dugc gin cho cdc muc dich hi¢u chinh anten
va/hodc phat hién mic do phoi nhiém téi da cho phép (maximum permissible exposure -
MPE). _

Tro lai Fig.6, trong traong hop 600, cac khéi SS 420-a, 420-b, 420-d c6 thé dugc
truyén trong duwdng xubng trén PBCH, nhung tram gdc ¢ thé khong truyén tit ca cac khéi
SS trong nhom khéi SS 410. Vi du, nhu trong trudng hop 500, khdi S8 420-c ¢6 the khong

duoc truyén. Do s6 luong tai nguyén PRACH 444 khong phai 1a boi s6 nguyén cua 56
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lwong khdi SS 420-a, 420-b, 420-d, nén hai tai nguyén PRACH (vi dy, 444-g va 444-h) c6
thé khong duogc gan. '

Theo mdt khia canh, cdc tai nguyén PRACH 444-g va 444-h khong duoc géan ¢o thé
dugc gan cho tdp con cua cac khéi SS duoe truyén thuc té. Vi dy, miu dnh xa tai nguyén
duoc tao cAu hinh c6 thé duoc lap lai, dén muc c6 thé, st dung céc tai nguyén PRACH
444-g va 440-h khong duge gan. Trong vi du duoc minh hoa, tai nguyén PRACH 444-g
khong duoc gan ¢6 thé duge anh xa dén khdi SS 420-a va tai nguyén PRACH 444-h khong
duoc gan ¢6 thé duge anh xa dén khéi SS 420-b. Do 6, cac khdi SS 420 nam & dau tap
hop cum SS ¢6 thé nhan dip truyén PRACH bd sung nén cac dip truyén xudt hién véi tan
suét 16n hon. Mau 4nh xa tai nguyén dugc tao cAu hinh c6 thé duogc lap lai trong mdi chu
k¥ cAu hinh PRACH. Do d6, mic di tai nguyén PRACH 444-g duge 4nh xa dén khéi SS
420-a & cudi chu ky ciu hinh PRACH 442-a, nhung tai nguyén PRACH 444-a & dau chu
k chu hinh PRACH 442-b c6 thé ciing dugc 4nh xa dén khéi SS 420-a. Viéc sir dung nhét
quan mau anh xa tai nguyén dugc tao c4u hinh trong moi chu ky cAu hinh PRACH 442 ¢6
thé cho phép UE x4c dinh dting céc tai nguyén PRACH trong moi chu ky céu hinh PRACH
442 bAt ké trang thai cta chu ky cau hinh PRACH 442 trude do.

Trd lai Fig.7, trong trudmg hop 700, cac khbi SS 420-a, 420-b, 420-d c6 thé dugc
truyén trong dudng xubng trén PBCH, nhung tram gbc co thé khong truyén tit ca céc khéi
SS trong nhom khdi SS 410. Vi du, nhu trong trudng hop 500, khdi SS 420-c ¢6 thé khong
duoc truyén. Do s luong tai nguyén PRACH 444 khong phai 1a boi sé nguyén cua sb
lwong khdi SS 420-a, 420-b, 420-d, nén hai tai nguyén PRACH (vi du, 444-g va 444-h) c6
thé khong dugc gan.

Theo mot khia canh, céc tai nguyén PRACH 444-g va 444-h khong dugc gén ¢6 thé
duge gan cho tht ca cac khéi SS 420-a, 420-b, 420-d da truyén. Nhu da néu trén, céc tai
nguyén PRACH 444 c6 thé bao gébm cic nhom phin mé diu PRACH ma c6 thé dugc gan
cho mdi khéi SS 420. Miic du cAu hinh PRACH c6 thé dinh 15 s§ luong phan mé dau
PRACH cho mdi khéi SS, nhung céc tai nguyén PRACH 444-g va 444-h khong duge gén
c6 thé duoc gan mdt cach binh d&ng hon biang cach anh xa s6 lugng phin mé dau PRACH
nhoé hon dén mdi khéi SS trong céc tai nguyén khong duge gan. Vi du, néu c6 64 phin mé
diu PRACH ¢ sén trong mdi dip truyén PRACH va mdi tai nguyén PRACH 444 thuong
¢6 32 phin m& d3u PRACH cho mdi khéi SS, thi thay vao d6, 64 phan mo diu PRACH

6 thé duoc chia thanh céc tai nguyén PRACH 446 nho hon, mdi tai nguyén bao gém_Zl
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phén mé dhu PRACH cho mbi khéi SS. Tuy nhién, s§ luong céc phin m& dau PRACH
duogc hd tro trong mot chu ky thoi gian (vi du, dip truyén) c6 thé khong phai 1a boi sb
nguyén ctia tich gifta s6 lugng tin hi¢u tham chiéu (vi dy, cac khéi SS) thir nhét va s lwong
chi sb cua phén mé diu PRACH trén mdi tin hiéu tham chiéu. Trong vi du nay, sb lugng
tin hiéu tham chiéu 1a 3 va s6 luogng chi s6 ctia phan m& d4u PRACH trén mdi tin hiéu
tham chiéu 12 21, nén tich 13 63. 64 phan m& ddu PRACH trén mét dip truyén khong phai
12 bdi s& nguyén ctia 63. Mot trong s6 cé4c tai nguyén PRACH 446 nho hon ¢6 thé bao gdm
thém phan mo din PRACH néu sé luong phin mé dau khong phai 1a boi s6 nguyén cia
sb luong khdi SS duoc truyén, hodc moi phén mé& dau PRACH con lai ¢ thé van khong
duogc gan.

Tro lai Fig.8, trong trudng hop 800, cac khdi SS 420-a, 420-b, 420-d co thé duoc
truyén trong dudng xubng trén PBCH, nhung tram gbc c6 thé khong truyén tit ca cac khdi
SS trong nhém khéi SS 410. Vi dy, nhu trong trudng hop 500, khéi SS 420-c c6 thé khong
duoc truyén. Do sé lugng tai nguyén PRACH 444 khong phai 1a boi s& nguyén ctia s6
lugng khéi SS 420, nén hai tai nguyén PRACH (vi dy, 444-g va 444-h) c6 thé khéng duoc
gan.

Theo mét khia canh, c4c tai nguyén PRACH 444-g va 444-h khong duoc gan c6 thé
duoc gan cho mot khdi SS 420 dugc truyén duy nhit (vi du, khdi SS 420-d). Tic 13, khoi
SS 420-d c6 thé duge phan bd toan bd dip truyén PRACH khong c6 FDM véi khoi SS thir
hai. Do d6, nhidu tai nguyén PRACH c6 thé ¢6 s&n cho cac UE ma lua chon khdi SS 420-
d ma. Theo mét khia canh, quy tdc 4nh xa 156 ¢ thé dugc tao cAu hinh dé lua chon khdi
SS »

Theo mot khia canh, mot hodc nhiéu quy tdc anh xa co thé duoc dinh trude, vi du,
trong tai lidu tiéu chuén. Néu c6 nhiéu hon mot quy tic dugc xac dinh, thi tram géc 6 thé
bao hiéu quy tdc anh xa nao s& dugc dp dung. Vi dy, tram géc ¢6 thé bao hiéu chi sb nhan
dang mdt trong s6 cac quy tic anh xa duoc dinh truge. Vi du, quy téc anh xa c¢6 thé dugc
xac dinh cho mdi trong sb cac trudng hop 400, 500, 600, 700, 800. Vi dy, tram géc co thé
b4o hiéu quy tic 4nh xa trong RMSI riéng v6i s6 luong khdi SS duoc truyén thuc té. Theo
cach khac, tram géc 6 thé bao hiéu quy tdc anh xa bé‘mg cach stir dung mot hodc nhiéu
trong sb: khéi thong tin hé théng (system information block - SIB), khéi thong tin quan Iy
(management information block - MIB) théng qua PBCH, céac ban tin chuyén giao, bao

hidu didu khién tai nguyén vo tuyén (radio resource control - RRC), thong tin dicu khién
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dudng xuéng (downlink control information - DCI), hodc mot hodc nhiéu t6 hop cua PSS,
SSS, va tin hiéu tham chibu giai didu ché (demodulation reference signal - DMRS) trén
PBCH.

Theo mét khia canh, tram gdc c6 thé cung clp céc quy tdc anh xa khac nhau cho
cac UE khéc nhau. Vi du, céc tai nguyén PRACH khong duoc gan cd thé khong sir dung
dugce cho cac UE truy cap ban diu, cac UE nay thwe hién truy cip ngau nhién dya vao
tranh chép, nhung cdc UE thyc hién truy cép ngau nhién khong c¢6 tranh chip co6 thé duoc
cung cap quy tdc anh xa khac dé cho phép sir dung cac tai nguyén PRACH khong duoc
gan. Tram gbc c6 thé x4c dinh cac quy tic anh xa khic nhau dya trén loai UE. Cac quy tic
anh xa c¢6 thé 4anh xa khdi SS dén s luong tai nguyén PRACH khéc nhau. Trong vi du
trén, cac UE khong dugc két néi c6 thé 1a loai thir nhét va cdc UE duge két ndi c6 thé 1a
loai thir hai. Theo vi du khéc, cac tram chuyén tiép hodc cac UE la thiét bi bay khong nguoi
14i ma khong tao ra céc ban tin RACH c6 thé dugc xem 14 loai UE thit nhét va cdc thiét bj
nhu dién thoai di dong c6 thé duoc xem 1a loai UE th hai. Céc khéi SS lién quan dén
nhém UE thir nht c6 thd duge anh xa dén mot tai nguyén PRACH trong khi cdc SSB lién
quan dén nhém UE thit hai ¢6 thé duoc 4nh xa dén nhiéu tai nguyén PRACH.

Xem Fig.9, vi dy, phuwong phap 900 truyén thong khong day khi van hanh nut thi
nhét theo céc khia canh néu trén dé anh xa céc tin hiéu tham chiéu dén cdc tai nguyén
PRACH bao gdm mdt hodc nhidu trong s cac hoat dong dugc xac dinh dudi day. Nt thix
nhét ¢6 thé 13, vi dy, UE hodc tram chuyén tiép.

Vi du, tai 910, phuong phap 900 bao gém budc nhan dang sb lugng tin hiéu tham
chiéu duogc truyén thue t8. Vi du, theo mot khia canh, thanh phﬁn diéu khién RACH 150
6 thé nhan dang $6 luong tin hiéu tham chiéu duoc truyén thue t&. Tin hiéu tham chiéu
¢6 thé 12 mot trong sb tin hidu ddng bd hoa (vi dy, cac khdi SS-154), hode tin higu tham
chiu thong tin trang théi kénh {channel state information reference signal - CSI-RS), hodc
tuong ‘Lu Sb luong tin hi€u tham chiéu dugc truyén thuc té c6 thé it hon s6 lwgng tin hiéu
tham chiéu t6i da.

Tai 920, phuong phap 900 co6 thé bao gdbm buéc nhan dang s6 luong tai nguyén thoi
gian-tin s6 PRACH va/hodc chi s& phan m¢& dau c6 sin trong mot chu ky thoi gian. Theo
mot khia canh, vi dy, thanh phén diéu khién RACH 150 c6 thé nhan dang sb lugng tai
ngnyén PRACH thot gian—tén 56 444 va/hodc chi s& phan mé dau c6 san trong mot chu ky

thoi gian. Theo mét khia canh, chu ky thoi gian ¢6 thé bing chu ky cAu hinh PRACH. Tai
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nguyén thoi gian-tan sb _PRACH cd thé thé hién dip truyén RACH. Theo khia canh khac,
chli ky thoi gian ¢o thé bang khoang thoi giaﬁ ctuadip _truyén RACH. Theo khia canh khac,
chu ky thoi gian ¢6 thé 12 khoang thoi gian nhé nhét chira di chi s ctia phan mé dau twong
ung véi tAt ca céc tin hiéu tham chiéu dugc truyén thue té.

Tai 930, phuong phép 900 co thé bao gébm budc nhan dang, sb luong tai nguyén
thoi gian—tﬁn s6 PRACH va/hodc chi s6 phan m& diu PRACH dugc tao cu hinh trén mbi
tin hiéu tham chiéu. Theo mot khia canh, vi dy, thanh phan didu khién RACH 150 c6 thé
nhan dang sb luong tai nguyén thoi gian-tin s6 PRACH va/hoic chi s6 phan mé dau
PRACH duoc tao cAu hinh trén mdi tin hiéu tham chiéu. Vi du, thanh phan diéu khién
RACH 150 c6 thé nhan sé lugng tai nguyén thoi gian-tan s6 PRACH va/hogc chi s phan
mé dau PRACH duoc tao cAu hinh trén mdi tin hiéu tham chiéu trong cAu hinh RACH do
chi s6 cAu hinh PRACH 174 cung cép.

Tai 940, phuong phap 900 co thé bao gdm budc x4ac dinh rang s lugng tai nguyén
thoi gian-tdn s6 PRACH va/hoic chi sé phan m& ddu PRACH c6 san trong mot chu ky
thoi gian khong phai 1a boi sé nguyén cua tich gitta sb luong tin hiéu tham chiéu dugc
truyén thuc té va sb lwong tai nguyén thoi gian-tin s6 PRACH vi/hodc chi s6 phan mé dau
PRACH dugc tao c4u hinh trén mdi tin hiéu tham chiéu. Theo mét khia canh, vi dy, thanh
phan diéu khién RACH 150 c6 thé x4c dinh ring sb lugng tai nguyén PRACH thdi gian-
tn sb 444 hoic cac phﬁn mé& dau PRACH c6 sin trong mot chu ky thoi gian 452 hodc chu
ky céu hinh PRACH 442 khong phai 12 bgi s6 nguyén cta tich gitta s6 luong tin higu tham
chiéu duoc truyén thuc té va sb lwong tai nguyén thoi gian-tin s6 PRACH va/hodgc chi sb
phﬁn mé& dAu PRACH duoc tao cAu hinb trén m(x)i‘tl’n hiéu tham chiéu.

Tai 950, phuong phap 900 co thé bao gdm budc anh xa cdc tin hiéu tham chiéu
duoc truyén thuc té dén céc tai nguyén thoi gian-tdn s6 PRACH va/hoc chi s6 phan mé&
d4u c6 sin dya trén viéc x4c dinh va thong tin ¢4 dugc nhan dang. Theo mdt khia canh, vi
duy, thanh phﬁn didu khién RACH 150 c6 thé anh xa céc tin hiéu tham chidu dugc truyén
thue t& dén cac tai neuyén PRACH thoi gian-tAn sé 444 va/hodc chi s phin mé dau c6
san dua trén viéc x4c dinh va thong tin d3 duoc nhan dang béng cach st dung, vi du, quy
tdc anh xa 156. Phép 4nh xa co thé dya trén quy tdc 4nh xa dinh trudc. Phép 4nh xa c6 thé
dua trén quy tac anh xa duoc bao hidu béi nat tht hai, vi dy, tram géc. Quy tdc anh xa cd
thé dugc bdo hidu thong qua thong tin hé théng t6i thiéu con lai, khéi théng tin chinh nhan

duge thong qua kénh phat quang ba vt ly, thong tin hé théng khac, ban tin chuyén giao,
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béo hidu didu khién tai nguyén vo tuyén, thong tin didu khién duong xubng, hodc t6 hop
cta tin hidu ddng bo hoa so cép, tin hidu ddng bd héa thir cap, va tin hiéu tham chiéu giai
didu ché nhan duoc thdng qua kénh phat quang ba vt ly, liét ké mot vai loai nay chi la vi
du.

Tai 952, phép anh xa co thé bao gém budc 1ap lai phép anh xa tur ) lugng tin hiéu
tham chiéu dwoc truyén thyc té dén céc tai nguyén thoi gian-tin s6 PRACH vi/hoic chi
s6 phan m& diu PRACH mdt s6 nguyén lan 16n nhit c6 thé. Tai 954, phép 4nh xa c6 thé
bao gdm budc phan bd s6 lwong tai nguyén PRACH con lai cho cude truyén khac PRACH.
Cudc truyén khdc PRACH c6 thé 1a mot trong sd kénh dung chung dudng 1én vat 1y, kénh
dung chung duong xubng vat 1y, hiéu chinh anten hodc phat hién MPE. Tai 956, phép anh
xa ¢cd thé bao gém budc anh xa sd lugng tai nguyén PRACH con lai dén tap con cua cac
tin hidu tham chiéu duoc truyén thue té. Phép dnh xa c6 thé theo tht tu duoc chi bao b%xng
chi s6 cAu hinh PRACE. Céc tin hiéu tham chiéu duogc truyén thic té c6 thé duoc phéan bb
cho s6 lwong tai nguyén PRACH khong bing nhau. S6 lwong tai nguyén PRACH hodc chi
30 phén mé diu PRACH duoc anh xa dén mdi tin hidu tham chiéu trong s6 luong tai
nguyén PRACH con lai hofic chi s phin mé ddu PRACH c6 thé nhé hon s luong tai
nguyén PRACH hoic chi sé phin m& ddu PRACH duogc anh xa dén céc tin hiéu tham
chiéu béng mot mAu lp lai.

Xem Fig.10, vi du, phuong phap 1000 truyén thong khong day khi diéu khién UE
110 theo céc khia canh néu trén dé truyén ban tin RACH bao g6m mét hoic nhiéu trong
s6 cac hoat dong dugc xéac dinh duéi day. _

- Viduy, tai 1010, phwong phéap 1000 bao gém bude nhéin, tai UE, chi bdo vé sd lwong
khéi SS duoc truyén thue té do tram géc.truyén. Vi du, theo mot khia canh, UE 110 c6 thé
fhue thi thanh phin didu khién RACH 150 d& nhan chi bdo vé s luong khdi SS dwge
truyén thuc té do tram géc truyén, nhu dugc mod ta ¢ day. Vi du, chi bao ¢ thé 1a RMSI
176. $6 lwong khdi SS dugc truyén thuc té c6 thé it hon s6 luong khdi SS 61 da.

Tai 1020, phuong phap 1000 bao gbm budc nhan, tai UE, chi s6 cAu hinh PRACH
nhén dang chu ky cAu hinh PRACH va s6 luong tai nguyén PRACH duoc tao cAu hinh
trén m&i khdi SS. Theo mdt khia canh, vi dy, UE 110 c6 thé thuc thi thanh phan diéu khién
RACH 150 d& nhén chi sé cAu hinh PRACH 174 nhén dang chu ky cdu hinh PRACH 442

va sb luong tai nguyén PRACH dugc tao cAu hinh trén mdi khéi SS.



Tai 1022, phuong phép 1000 bao gbm bude xac dinh chu ky thoi gian chira s6 wong
tai nguyén PRACH 16n hon tich gitra s& lwong khdi SS dugc truyén thyc t& va s6 luong tai
nguyén PRACH trén mdi khdi SS. Theo mét khia canh, vi du, UE 110 c6 thé thuc thi thanh
phn didu khién RACH 150 d& x4c dinh chu ky théi gian chira s6 lugng tai nguyén PRACH
16n hon tich gifta s6 luong khdi SS duoc truyén thyc té va s6 lugng tai nguyén PRACH
trén mdi khdi SS.

Tai 1030, phuong phap 1000 bao gdm bude xac dinh ring s lwong tai nguyén
PRACH duoc hd tro trong mot chu ky thoi gian khong phai 1a boi s6 nguyén cia tich gitra
s6 luong khéi SS duoc truyén thue t& va s6 lwong tai nguyén PRACH dugc tao cAu hinh
trén m3i khdi SS. Theo mét khia canh, vi du, UE 110 ¢6 thé thuc thi thanh phan diéu khién
RACH 150 d& xéc dinh ring sb luong tai nguyén PRACH duoc hd tro trong chu ky ciu
hinh PRACH khong phai 1a boi s6 nguyén clia tich gitra s6 lwong khéi SS durge truyén thuc
té va sb lwong tai nguyén PRACH dugc tao c4u hinh trén mdi khéi SS. Vi dy, thanh phan
didu khién RACH 150 ¢6 thé thyc hién phép chia l4y du trén tich gitta s6 lrong khoi SS
duoc truye“:n thue 1€ va % lwong tai nguyén PRACH dugc tao cAu hinh trén mdi khdi SS.
S6 du 16m hon 0 ¢6 thé bidu thi sb lwong tai nguyén PRACH con lai.

Tai 1040, phuong phap 1000 bao gém budc anh xa sb Iuwong khéi SS duoc truyén
thyue t& mot s6 nguyén 14n trong cac tai nguyén PRACH trong mdt chu ky thoi gian, trong
d6 sb lwong tai nguyén PRACH con lai khong dugc gan cho khdi SS. Theo mot khia canh,
vi du, UE 110 ¢6 thé thuc thi thanh phan diéu khidn RACH 150 d& dnh xa s6 lrong khéi
SS duogc truyén thuc t& mot s6 nguyén 14n trong cic tai nguyén PRACH trong mét chu ky
thoi gian, trong do6 s6 luong tai nguyén PRACH con lai khong dugc gan cho khéi SS.
Thanh phan didu khién RACH 150 c6 thé st dung quy tic anh xa 156 dé anh xa cac tai
nguyén PRACH dén mot hodc nhidu cudc truyén. Vi du, tai 1042, phép anh xa co thé bao
g6m budc phin bd sb lwong tai nguyén PRACH con lai cho cudce truyén khac PRACH. Vi
du, cude truyén khac PRACH c6 thé 1a mét trong s6 PUSCH, PDSCH, hiéu chinh anten
hodc phat hi¢n MPE.

Tai 1050, phuong phap 1000 ¢6 thé tiy ¥ bao gdm bude nhan it nhat mot tin higu
tham chiéu do tram géc truyén. Theo mdt khia canh, vi du, UE 110 ¢o thé thuc thi thanh
phan didu khién RACH 150 @& nhén it nhat mot tin hiu tham chidu (vi du, khéi SS 154)

do tram géc_ 105 truyén.
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Tai 1060, phuong phap 1000 c6 thé thy ¥ bao gdm buéc lya chon tai nguyén
PRACH tuong ung vai it nhit mot tin hiéu tham chiu. Theo mdt khia canh, vi du, UE
110 ¢6 thé thuc thi thanh phin didu khién RACH 150 dé lya chon tai nguyén PRACH 158
twong Gng vé6i it nhat mot tin hiéu tham chiéu (vi du, khéi SS 154). Vi dy, thanh phan dicu
khidn RACH 150 c6 thé st dung quy tic anh xa 156 dé x4c dinh tai nguyén PRACH 158
tuong ung véi khdi SS 154 nhan dwoc tét nhat.

Tai 1070, phuong phap 1000 co6 thé bao gébm budc truyén phan mé dau truy cip
ngﬁu nhién trén tai nguyén PRACH duoc chen. Theo mot khia canh, vi du, UE 110 ¢6 thé
thyc thi thanh phén didu khién RACH 150 d8 truyén phan mé dau truy cap ngiu nhién trén
tai nguyén PRACH 158 duoc chon. Phin mé dau truy cap ngiu nhién co thé dugc chon tir
nhom gdm céc phan mé diu PRACH lién quan dén tai nguyén PRACH 158 duoc chon.

Xem Fig.11, vi dy, phwong phap 1100 dé truyén théng khong day khi didu khién
tram géc 105 theo cac khia canh néu trén dé nhén ban tin RACH bao gém mot hoac nhiéu
trong sb cac hoat dong dugc xac dinh dudi day.

Tai 1110, phuong phap 1100 bao gdm budce truyén, tir tram gbc, sb lwong khéi SS
va chi bao vé sb lugng khéi SS dugce truyén. Theo moOt khia canh, vi du, tram géc 105 co
thé thue thi thanh phan RACH 170 dé truyén sb lugng khdi SS 420 va chi bao vé sb lugng
khéi SS duoc truyén. Chi béo c6 thé 1a RMSI 176. |

Tai 1120, phuong phap 1100 bao gbm buéce truyén, tir tram gdc, chi sb céu hinh
PRACH xéc dinh chu ky cAu hinh PRACH. Theo mdt khia canh, vi dy, tram géc 105 cé
thé thuc thi thanh phin RACH 170 dé truyén chi s6 cdu hinh PRACH 174 xéc dinh chu ky
cAu hinh PRACH 442. Chu ky cAu hinh RACH 242 ¢6 thé bao gdm s6 luong tai nguyén
PRACH 444. |

Tai 1130, phuwong phép 1100 bao gbm budc chi dinh quy thc anh xa gitta s6 hwong
khéi SS duoc truyén cho cac tai nguyén PRACH hodc chi sé phan mo d4u trong chu ky
cau hinh PRACH, trong d6 quy téc anh xa gan cic khdi SS khac nhau cho céc tai nguyén
PRACH hoic céc chi Asé PRACH cho céc nhom thiét bi ngudi dung khic nhau. Theo mét
khia canh, vi du, tram gbc 105 ¢6 thé thyc thi thanh phin RACH 170 dé chi dinh quy tic
anh xa 156 gifta sb luong khéi SS duoc truyén 420 dén céc tai nguyén PRACH 444 hodc
céc phan mo d4u PRACH trong chu ky céu hinh PRACH. Quy tic 4nh xa 156 ¢6 thé gan
céc khéi SS 420 khac nhau cho cdc tai nguyén PRACH 444 hofc chi s6 phin m& dau

PRACH cho céc nhém thiét bi ngudi dung 110 khac nhau. Phép anh xa c6 thé gan céc ty
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16 khéi SS trén cAc ti nguyén PRACH khéc nhau dén cdc nhom thiét bi ngudi ding khéc
nhau. Vi du, phép anh xa co thé gan s6 lugng thtr nhét cia cac t.ép con phén mé& dau trén
mot tai nguyén RACH cho mét nhém UE va sb lugng th hai cua cac tap con phin m&
dAu trén mot tai nguyén RACH khac cho nhom UE khéc. Céc nhém thiét bi ngudi ding
khac nhau c6 thé dwa trén loai thit bi ngudi dung. Vi du, céc loai UE c6 thé bao gdm thiét
bi chuyén tiép, céc UE 1a thiét bi bay khong nguoi lai, dién thoai di dong, may tinh bang
hodc trung tam khong day.

Tai 1140, phuong phap 1100 ¢6 thé tiry y bao gdm buée béo hidu quy téc dnh xa
cho m&i nhom thiét bi ngudi ding khac nhau, trong d6 quy tfc 4nh xa cho mdi nhom thiét
bi ngudi dung chi bdo cach cac khdi SS duge gan cho céc tai nguyén PRACH hodc chi s6
phén m& dau PRACH cho nhém thiét bi nguoi dung. Theo mot khia canh, vi du, tram géc
105 c6 thé thuc thi thanh phan RACH 170 d& béo hiéu quy tac anh xa 156 cho mdi nhém
thiét bi ngudi ding 110 khéc nhau. Quy téc 4nh xa 156 cho mdi nhém thiét bi ngudi ding
¢6 thé chi béo cach céc khdi SS duogc gan cho céc tai nguyén PRACH hodc chi s6 phan
mé dau PRACH cho nhom thiét bi ngudi ding.

Xem Fig.12, mét vi du vé phuong an thuc hién cua UE 110 ¢o thé bao gdm céc
thanh phan khac nhau, mét s6 thanh phan d3 dugc md ta & trén, nhung bao gbm cac thanh
phin nhw mot hodc nhidu b xir Iy 1212 va b nhd 1216 va bg thu phat 1202 truyén thong
qua mét hodc nhidu bus 1244, c6 thé hoat dong cting véi modem 140 va thanh phén diéu
khién RACH 150 dé cho phép mdt hogic nhiéu chtc ning duge mo t& & day lién quan dén
viéc tmyén Msgl RACH. Hon nita, mot hodc nhiéu bo xtr Iy 1212, modem 1214, b nh¢
1216, b6 thu phat 1202, dAu trude RF 1288 va mét hoge nhidu anten 1286, co thé dugc tao
cAu hinh dé hd trg cac cude goi thoai va/hodc dir lidu (d6ng thoi hodc khong dbng thoi)
trong mdt hodc nhiéu c6n g nghé truy cép vo tuyén.

- Theo mot khia canh, mdt hodc nhiéu bd xtr ly 1212 ¢o thé bao gém modem 1214
str dung mot hodc nhiu b xir Iy modem. Céc chirc ning khac nhau lién quan dén thanh
phén didu khidn RACH 150 ¢6 thé dugc bao gbm trong modem 140 va/hodc cic bd xu Iy
1212, va theo mét khia canh, ¢ thé duoc thue thi bai mot bo xir 1y, trong khi theo céc khia
canh khéc, céc thanh phan khac nhau c¢6 cung cac chic ning nay c6 thé dwoc thuc thi boi
td hgp cua hai hodc nhiéu b xr 1y khac nhau. Vi du, theo mét khia canh, mot hoéc_ nhiéu
bd xtt ly 1212 ¢6 thé bao gdm bo xit Iy bat ky hodc to hop bét ky cta bo xit 1y modem,

hodic bd xtr 1y bing tan co s&, hodc bd xur 1y tin higu s6, hodc bo xu 1y truyén, hodc b0 x&r



ly thu, hodc bd xix 1y thu phat lién quan t6i bo thu phat 1202. Theo cac khia canh khac,
mot s6 dic diém ctia mot hozic nhiéu bd xir ly 1212 va/hodc modem 140 lién két véi thanh
phén didu khién RACH 150 c6 thé duge thuc hién bdi bo thu phat 1202.

Ngoai ra, bg nhé 1216 ¢6 thé duoc tao cAu hinh dé Tuu trir dit liéu duoc dung & day
va/hodic cdc phién ban cuc b cua cac tng dung 1275 hodc thanh phﬁn diéu khién RACH
150 va/hodc mot hoac nhiéu thanh phén phu ctia n6 durge thuce thi boi it nhét mot bo xr ly
1212. B& nhé 1216 c6 thé bao gdm loai phwong tién doc dugce bing méy tinh bit ky ma
may tinh hodc it nhit mét bo x ly 1212 ¢6 thé st dung dugc, chéng han nhu by nhé truy
cap ngiu nhién (random access memory - RAM), b nhé chi doc (read only memory -
ROM), cac bing tir, cac dia tir tinh, c4c dia quang, bo nhd kha bién, bo nhé bt bién, va td
hop bt ki ciia chiing. Theo mét khia canh, vi du, bo nhé 1216 ¢6 thé 1a phwong tién bat
bién doc duoc b?mg may tinh luu trit mot hodc nhiéu ma thuc thi duogc being may tinh xac
dinh thanh phan didu khidn RACH 150 va/hosic mét hodc nhidu trong s6 céc thanh phan
phu cta nd, va/hodc dir liéu lién quan t6i thanh phan nay, khi UE 110 dang didu khién it
nhét mét bd xtr 1y 1212 d8 thyc thi thanh phan diéu khién RACH 150 va/hodc mot hodc
nhidu trong s6 cac thanh phin phu cta no.

B6 thu phdt 1202 ¢6 thé bao gdm it nhit mét bd thu 1206 va it nhat mot b phat
1208. Bo thu 1206 c6 thé bao gbm ma phan ctng, firmware, va/hodc phin mém thyc thi
dudc b&i bd xtt Iy dé nhan dit 1idu, mi nay bao gém cac 1énh va duoc luu trit trong bd nhé
(vi du, phuong tién doc dugce bing may tinh). Bo thu 1206 c6 thé 14, vi dy, bd thu tan s6
vo tuyén (RF). Theo mét khia canh, bo thu 1206 c6 thé nhan cae tin higu dwoc truyén bdi
it nhit mot tram géc 105. Ngoai ra, bd thu 1206 ¢ thé xtr ly céc tin hiéu nhan dugc nay,
va cling ¢d thé thu duoc céc két qua do tin hiéu, nhu, nhung khong gidi han &, Ec/lo, SNR,
RSRP, RSSL, v.v.. B phat 1208 ¢ thé bao gbm ma phan cang, firmware, va/hogc phan
mém thue thi dwgc boi bd xtt Iy dé truyén dit liéu, ma nay bao gbm céc 1énh va dugc luu
trit trong b6 nhd (vi du, phuong tién doc duge bang mdy tinh). Vi du thich hop vé bo phat
1208 ¢6 thé bao gbm, nhung khong gi6i han &, bd phat RF.

Hon nita, theo mot khia canh, UE 110 ¢6 thd bao gdm déu truéc RF 1288, c6 thé
hoat dong truyén théng véi mot hodc nhiéu anten 1265 va bd thu phéat 1202 dé nhén va
truyén céc cude truyén vo tuyén, vi du, cdc cude truyén khong day duoc truyén boi it nhat
mdt tram gde 105 hoc cic cude truyén khong day dugc truyén boi UE 110. Déau trude RF

1288 c6 thé dugce két ndi véi mot hode nhiéu anten 1265 va c6 the bao gdbm mét hodc nhiéu
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b6 khubch dai nhidu thdp (low-noise amplifier - LNA) 1290, mét hodc nhiéu bd chuyén
mach 1292, mdt hodc nhiéu bd khuéch dai cong sudt (power amplifier - PA) 1298, va mot
hodc nhiéu b loc 1296 dé truyén va nhén céc tin hiéu RF.

Theo mét khia canh, LNA 1290 ¢ thé khuéch dai tin hiéu nhan duge ¢ mirc déu ra
mong mudn. Theo mdt khia canh, m&i LNA 1290 c6 thé c6 cdc gid tri d6 loi tOi thiéu va
t8i da xé4c dinh. Theo mdt khia canh, du truée RF 1288 c6 thé sir dung mét hoge nhidu bd
chuyén mach 1292 dé Tua chon LNA 1290 cu thé va gia tri d¢ lgi x4c dinh cta nd dua trén
gia tri 46 lgi mong muén cho mot ng dung cu thé.

Hon nita, vi du, mot hodc nhiu PA 1298 ¢6 thé dugc st dung boi dau truée RF
1288 @& khuéch dai tin hiéu cho dau ra RF tai mtc cong suit ddu ra mong muén. Theo mot
khia canh, m3i PA 1298 ¢6 thé c6 cac gié tri do loi téi thiéu va t&i da x4dc dinh. Theo mot
khia canh, dau trude RE 1288 c6 thé sir dung mot hodc nhiéu bd chuyén mach 1292 dé lua
chon PA 1298 cu thé va gia tri do loi x4c dinh ctia n6 dua trén gid tri do loi mong muén
cho mét irng dung cu thé.

Ngoai ra, vi du, m¢t hodc nhiéu bd loc 1296 ¢ thé duogc sir dung boi dau trude RE
1288 dé loc tin hiéu d3 nhan dé thu duoc tin hiéu RF dau vao. Tuong tu, theo mdt khia
canh, vi du, bd loc twong trng 1296 ¢c6 thé duoc str dung dé loc ddu ra tr PA 1298 tuong
ung dé tao ra tin hiéu d4u ra cho cudc truyén. Theo mdt khia canh, mdi b6 loc 1296 co thé
duoc két ndi véi LNA 1290 va/hodc PA 1298 cu thé. Theo mot khia canh, dau truée RF
1288 c6 thé sur dung mot hodc nhiéu bd chuyén mach 1292 dé chon duong truyén hodc
nhan bé.ng cach str dung bod loc 1296, LNA 1290, va/hodc PA 1298 xac dinh, dya trén cAu
hinh nhu dwoc x4c dinh béi bd thu phat 1202 va/hodc bo xtr Iy 1212.

Nhu vay, bd thu phat 1202 ¢o6 thé dugc chu hinh dé truyén va nhan cac tin higu
khong day thong qua mdt hodc nhiu anten 1265 qua dau truéc RF 1288. Theo mot khia
canh, bd thu phat c6 thé duoc diéu chinh dé hoat dong tai cac tan s xac dinh sao cho UE
110 ¢6 thé truyén théng véi, vi du, mot hodc nhiéu tram géc 105 hodc mét hodc nhiéu 6
lién két voi mot hodc nhiéu tram géc 105. Theo mgt khia canh, vi du, modem 140 c6 thé
tao cAu hinh cho bo thu phat 1202 dé hoat dong & mirc tAn sd va cong suit xac dinh dwa
trén cAu hinh UE cua UE 110 va giao théc truyén thong duge st dung boi modem 140.

Theo mot khia canh, modem 140 c6 thé 12 modem da bang tin - da ché o, co thé
xu ly dit liéu sb va truyén thong v&i bd thu phat 1202 sao cho dit liéu b duoc gui va nhan

bﬁng cach st dung bd thu phat 1202. Theo mét khia canh, modem 140 cé thé 13 da bing
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tAn va duge tao ciu hinh d8 hd trg nhidu bang tan sb cho giao thic truyén thong cu thé.
Theo mot khia canh, modem 140 c6 thé 13 da ché dd va duoc tao cAu hinh dé hd tro nhidu
mang van hanh va giao thirc truyén théng. Theo mot khia canh, modem 140 c6 thé diéu
khidn mdt hogc nhiéu thanh phan cia UE 110 (vi dy, dau truée RF 1288, bo thu phét 1202)
dé cho phép truyén va/hodc nhin céc tin hi€u tr mang dua trén cAu hinh modem x4c dinh.
Theo mot khia canh, cAu hinh modem c6 thé dua trén ché d6 ctia modem va bing tan sd
dang st dung. Theo m¢t khia canh khac, cAu hinh modem c6 thé dwa trén thong tin cau
hinh UE lién quan téi UE 110 nhu duoc cung cép boi mang trong qua trinh chon 6 va/hodc
chon lai 0.

Xem Fig.13, mdt vi du vé phuong an thuc hién cua tram géc 105 ¢6 thé bao gém
céc thanh phan khac nhau, mot s§ thanh phan da duge mo ta & trén, nhung bao gbm céc
thanh phén nhu mot hodc nhiéu bd xtr ly 1312 va by nhé 1316 va bd thu phat 1302 truyén
thong qua mot hodc nhiéu bus 1344, c6 thé hoat dong cling v&i modem 160 va thanh phﬁn
RACH 170 dé cho phép mot hodc nhiéu chrc ning duoc md ta ¢ diy lién quan dén viec
tao cAu hinh cho 110 dé truyén Msgl RACH va/hogic nhan Msgl RACH.

Bo thu phat 1302, bd thu 1306, bd phéat 1308, mot hodc nhiéu bd xir 1y 1312, bd nhé
1316, ttng dung 1375, bus 1344, diu trude RE 1388, LNA 1390, bo chuyén mach 1392,
bd loc 1396, PA 1398, va mot hodc nhidu anten 1365 ¢6 thé giéng hoac tuong tu véi céac
thanh phén twong g cta UE 110, nhu da néu trén, nhung dugc tao cAu hinh hoic theo
cach khac duoc 1ap trinh cho céc hoat dong tram géc ngugc vai cac hoat dong cua UE.

Phan mo ta chi tiét néu trén dua vao cac hinh v& kém theo mo ta nhiéu vi du ch
khong chi thé hién vi du ma c6 thé duoc thye thi hode nam trong pham vi y€u cAu bao hd.
Thuat ngit “vi dy”, khi dwoc st dung trong ph?m mo t4 ndy c6 nghia la "dung lam vi du,

AN

truong hop hodc minh hoa,” va khong phai 1a “duoc wu tién” hodc “c6 lgi hon so voi cac
vi du khéc.” Phdn mo ta chi tiét bao gébm cac chi tiét cu thé nhim muc dich gitp hiéu dugc
céc k¥ thut dugc md ta. Tuy nhién, cac k§y thuét nay co thé duogc thue hién ma khong can
céc chi tiét cu thé nay. Trong mot s6 treong hop, cac cAu tric va thit bi a3 biét va duoc
thé hién & dang so dd khdi nhim tranh viéc lam cho cac khai niém cua céc vi du dugec mo
ta tr& nén mo hd.

Thong tin va tin hi¢u ¢6 thé duge biéu dién bang cach st dung bét ky trong sb cac
cdng nghé va k¥ thuat khac nhau. Vi du, dit liéu, 1énh, chi 1€nh, thong tin, tin hiéu, bit, ky

hiéu, va chip c6 thé dugc md ta trong sudt phan mod ta& & trén co thé dugce thé hién bang
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dién ap, dong dién, séng dién tlr, cac tlr treong hodc hat tir, cac trudng hodc hat quang hoc,
ma hodc 1énh thuc thi dugc bé“mg may tinh dugc hvu trit trén phuong tién doc duoc béng
méy tinh, hodc bit ky té hop caa ching. |

Céc thanh phin va khdi minh hoa khic nhau dwgc mo ta lién quan dén ndi dung
duoc boc 16 & day c6 thé duge thuc thi hodc thuc hién bing cac thiét bi duoc 18p trinh cy
thé, vi du nhung khong gidi han & bo xt ly, bd xur 1y tin higu s6 (digital signal processor-
DSP), ASIC, FPGA hoic thiét bi logic 1ap trinh dugc khac, cong roi rac hogc logic bong
ban dan, thanh phz‘fm phﬁn cing roi rac, hoac td hop bét ky cua chung dugc thiét ké dé thuc
hién c4c chirc ndng duge mo ta & day. BO xu 1y duoc 1ap trinh cu thé c6 thé 1a b vi xur ly,
nhung theo céch khac, bo xir Iy c6 thé 1a bg xit ly, b dicu khién, b vi dicu khién, hogc
may trang thai thong thudng bét ky. B6 xir Iy duoge 1ap trinh cu thé ciing co thé dugc thuc
hién duéi dang két hop ctia cdc thiét bi may tinh, vi du, két hop ctia DSP va b vi xir Iy,
nhidu b vi xt 1y, mdt hodc nhidu bé vi xi Iy két hop v6i 161 DSP, hodc céu hinh khéc bét
ky.

Céc chirc ndng md ta & diy c6 thé dugce thyuc hién bing phén ctng, phan mém duoc
thuc thi bai bo xit ly, firmware, hodc két hop bét ky ctia chung. Néu dugce thuc hién bing
phﬁn‘mém dugc thuc thi béi bd xir 1y, cac chirc ndng c6 thé dwoc luu trit trén hodc duoc
truyén qua mot hoic nhiéu 1énh hodc mi trén phuong tién bét bién doc duoc bang méy
tinh. Cac vi du va phuong an thuc hién khac ndm trong pham vi va ¥ tudng cla sang ché
va phin yéu ciu bao hd kém theo. Vi dy, do ban chét cia phan mém, nén cic chirc ning
dugc mo ta & trén co thé duge thuc hién béng cach st dung phén mém thuce thi boi bd xi
Iy dugc lap trinh cu thé, phin cing, firmware, ndi cing, hodc két hop bat ky cua chang.
Cac d4u hiéu thuc hién céc chitc ning ciing c6 thé dugc dinh vi vat Iy & cac vi tri khac
nhau, bao gém dugc phan bd sao cho céc phé‘m cua chirc nang dugc thyce hién tai cac vi tri
vat ly khac nhau. Ngoai ra, nhu dugc sir dung & day, bao gbm trong cac yéu cAu bao hd,
“hoic” nhu dugc st dung trong danh séch cac muc ma bat ddu bﬁng “it nhat mot trong 567
chi danh sach phan biét sao cho, vi du, danh sach “it nhét mot trong s6 A, B, hoic C” nghia
12 A hoic B hodc C hodc AB hodc AC hodc BC hodc ABC (tic la, A va B va C).

Phuong tién doc dwoc bang may tinh bao gdm c4 phuong tién luvu trit méy tinh va
phuong tién truyén thong bao g6m phuong tién bt ky hd trg truyén chuong trinh méy tinh
tr vi tri nay dén vi tri khic. Phuong tién luu trit c6 thé 1a phuong tién c6 san bat ky ma co

thé duoc truy cp bdi may tinh da dung hodc chuyén dung. Vi du, va khong gidi han,
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phuong tién doc dugc bing may tinh c6 thé bao gdbm RAM, ROM, EEPROM, CD-ROM
ho#ic bd nhé dia quang, bd nhé dia tir khdc hodc cac thiét bi Tuu trix ttr khac, hodc bAt ky
phuong ti¢n khdc ma cé thé dugc st dung dé mang hozc luu trit phuong tién mang ma
chuong trinh mong mudn duéi dang cac 1énh hodc cac chu trac dit 1idu va ma co thé duoc
truy cdp béi may tinh da dung hodc chuyén dung, hodc bo xur 1y da dung hodc chuyén
dung. Ngoai ra, moi dang két nbi duoc goi theo cich thich hop 14 phuong tién doc dugc
bing may tinh. Vi dy, néu phin mém dugc truyén tlr trang web, may chu hodc ngudn tir
xa khac nh& st dung cap ddng truc, cdp quang soi, cdp ddy xo4n, dudng diy thué bao sb
(digital subscriber line - DSL), hodc cac cong ngh¢ khong day nhu hdng ngoai, séng vo
tuyén, vi song, thi cap ddng truc, cép quang soi, cdp day xodn, DSL, hoic cdc cong nghé
khong day nhu hdng ngoai, séng vd tuyén, vi séng nay duge bao ham trong dinh nghia vé
phuong tién. Dia tlr va dia quang, nhu dugc st dung ¢ day, bao gbm dia nén (Compact
Disc - CD), dia laze, dia quang, dia k¥ thuét s6 da ning (Digital Versatile Disc - DVD),
dia mém va dia Blu-ray, trong d6 cac dia tir thuong sao chép dit ligu theo cach tir tinh,
trong khi dé dia quang sao chép dir liéu theo cdch quang hoc bing céc tia laze. Cic két hop
& trén cling dugc dwa vao trong pham vi ciia phuong tién doc duge bang may tinh.

Phan m6 ta sang ché & trén dugc dua ra dé cho phép ngudi co hiéu biét trung binh
trong linh vuc thyc hién hodc str dung phan mb nay. C6 nhiéu dang ci bién d6i v6i cac
phuong an cua sang ché s& duoc ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay
tim ra mot cach d& dang, va cc nguyén 1y chung dd néu ra trong sang ché c6 thé dugc 4p
dung cho nhitng phuong 4n khac ma khong bi coi 1a vuot ra ngoai pham vi cta sang ché.
. Hon nfta, mdc du céc thanh phénvcﬁa céac khia canh va/hodc cac phuong an néu trén c6 thé
duoc md ta hodc dugce cho 1a & dang s6 ft, nhung cling bao ham ca dang sd nhiéu trir khi
¢ néu 10 la gidi han ¢ dang s6 it. Ngoai ra, tat ca hodc mot phén cua khia canh va/hoac
phuong an bét ky cé thé duoc dung vai tat ca hodic mot phﬁn cua khia canh va/hodc phuong
an khac, trir khi duwoc quy dinh khac. Do do, sang ché khong bi gidi han & cac vi du va
phuong an thiét ké dugc mo ta & diy ma theo pham virdng nhét théng nhét v6i cac nguyén

tac va dic diém md&i dugce boe 10 & day.
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YEU CAUBAO HO

1. Phuong phap truyén thong khong day tai ntt thi nhét, phuong phap nay bao gém cac
budac:

nhéan dang thong tin bao gém s6 lugng tin hi€u tham chiéu duoc truyén thue té, sb
lugng tai nguyén thot gian-tan s6 kénh truy cap ngu nhién vat Iy (physical random access
channel - PRACH) c6 sin trong mot chu ky thdi gian, va s6 lwong tai nguyén thai gian-
tan s6 PRACH duoc tao cAu hinh trén mdi tin hiéu tham chiéu;

xé4c dinh rang sb luong tai nguyén thoi gian-tdn s6 PRACH c6 san trong chu ky thoi
gian khong phai 1a bo1 sé nguyén cia tich gitta s6 luong tin hiéu tham chiéu duoc truyén
thue té va sé luong tai nguyén thoi gian-tin s PRACH dugc tao c4u hinh trén mdi tin hiéu
tham chiéu; va

anh xa cac tin hiéu tham chiéu duoc truyén thuce té dén céc tai nguyén thoi gian-tan

s6 PRACH c6 san dua vao thong tin dd duoc nhan dang va dé dap lai viéc xac dinh.

2. Phuong phdp theo diém 1, trong d6 chu ky thoi gian dugce xac dinh dudi dang 2% nhéan

chu ky thoi gian dinh trudc, trong do x la sé nguyén khong am.

3. Phuong phap theo diém 2, trong d6 chu ky thoi gian dinh true 1a mot trong s6 10 ms,
20 ms, 40 ms, 80 ms hodc 160 ms.

4. Phuong phép theo diém 2, trong d6 x 1a s6 nguyén khong 4m nho nhat cho phép dnh xa
toan phan tir tit ca cac khi tin hiéu ddng bd hoa duoc truyén thuc té dén cac tai nguyén

thoi gian-tin s6 PRACH trong mot chu ky thoi gian.

5. Phuong phap theo diém 1, trong d6 chu ky thoi gian duge xac dinh dudi dang 2* nhén
chu k¥ thoi gian duoc tao ciu hinh mang, trong d6 x 1a s6 nguyén khong 4m nho nhat cho
phép 4nh xa tir tat ca cac khdi tin hidu ddng bd hoa duoc truyén thuc té dén cac tai nguyén

thoi gian-tan s6 PRACH trong mot chu ky thoi gian.

6. Phuong phép theo diém 5, trong d6 chu ky thoi gian dugc tao ciu hinh mang bing chu
ky cau hinh RACH.

7. Phuong phdap theo diém 5, trong d6 chu ky thoi gian duge tao c4u hinh mang dwoc tao

chu hinh bang céach st dung mot hoic nhiéu trong s khéi thong tin chinh (master
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information block - MIB), thong tin hé thdng t&i thiéu con lai (remaining minimum system
information - RMSI), thong tin hé théng khac (other system information - OST) dugc phat
quang b4, ban tin chuyén giao, ban tin RRC, MAC-CE, hoic thong tin diéu khién duong

xubng (downlink control information - DCI).

8. Phuong phap theo diém 1, trong d6 tin hi¢u tham chiéu 12 khéi tin hiéu ddng bd hoa.
9. Phuong phép theo diém 1, trong d6 niit thix nhit bao gém UE.

10. Phuong phép theo diém 1, trong d6 chu ky thoi gian bang chu ky cdu hinh RACH.

11. Phuong phép theo diém 1, trong dé tai nguyén thoi gian-tin s6 PRACH biéu thi dip
truyén RACH.

12. Phuong phép theo diém 1, trong d6 chu ky thoi gian bang thdi lugng ctia mot dip
truyén RACH.

13. Phuong phap theo diém 1, trong d6 chu ky thoi gian 1a khoang thoi gian nho nhat chtra
du céc chi sé phan mo dau twong Gng véi tAt ca céc tin hidu tham chiéu duoc truyén thuc

I3
A

te.

14. Phuong phép theo diém 1, trong d6 budc anh xa bao gdm bude lap lai phép anh xa tir
sé lwong tin hiéu tham chiéu duoc truyén thurc t& dén cac tai nguyén thoi gian-tdn sb

PRACH mdt sé nguyén lan 16n nhat 6 thé.

15. Phuong phép theo diém 14, trong d6 s lwong tai nguyén PRACH con lai trong chu ky
thot gian khong dugce st dung cho cudc truyén PRACH.

16. Phuong phép theo diém 15 trong d6 budc anh xa con bao gbm budce phan bd s6 lwong

tai nguyén PRACH con lai cho cudc truyén khac PRACH.

17. Phuong phap theo diém 16, trong d6 cudc truyén khac PRACH 12 mét trong sb kénh
dung chung dudng 1én vat ly, kénh dung chung duong xudng vat 1y, hiéu chinh anten, hoic

phat hién MPE.

18. Phuong phap theo diém 14, trong d6 budc anh xa bao gém budce anh xa s6 lugng tai

nguyén PRACH con lai dén tdp con cua céc tin hiéu tham chiéu duoc truyén thue té.
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19. Phuong phap theo diém 18, trong d6 budc 4nh xa theo thir tr dugc chi bédo bsi chi 5O
cau hinh PRACH.

20. Phuong phap theo diém 18, trong do6 céc tin hiéu tham chiéu duoc truyén thue té duoc

phan bd s6 luong tai nguyén PRACH khong bang nhau.

21. Phuong phéap theo didm 15, trong d6 sb luong tai nguyén PRACH hodc chi s6 phan
mé diu PRACH duoc 4nh xa dén mdi tin hiéu tham chiéu trong ) luong tai nguyén
PRACH con lai hodc chi s6 phin m& ddu PRACH 14 it hon sé luong tai nguyén PRACH
hodac chi s6 phén mé dau PRACH duoc anh xa dén céc tin hiéu tham chiéu thong qua viée

lap lai phép anh xa.

22. Phuong phép theo diém 1, phuong phap nay con bao gdm cac bude:
nhén it nhit mot tin hiéu tham chiéu duoc truyén bo1 tram géc;
lura chon tai nguyén PRACH tuong tng véi it nhat mot tin hiéu tham chiéu; va

truyén phin mo dau truy cip ngdu nhién trén tai nguyén PRACH duoc lya chon.

23. Phuong phdp theo diém 1, trong d6 phép dnh xa duoc dua vao quy tic anh xa dinh

trude.

24. Phuong phép theo diém 1, trong d6 phép 4nh xa duoc dua vao quy tic anh xa dwoc

béo hiéu baoi nut thir hai.
25. Phuong phép theo diém 24, trong d6 nut thtr hai bao gdm tram gbe.

26. Phuong phéap theo didm 24 trong d6 quy tic dnh xa dugc bdo hiéu trong thong tin hé

thong toi thiéu con lal.

27. Phuong phap theo diém 24 trong d6 quy tic 4nh xa duoc bo hiéu trong mt trong s6:
thong tin hé thdng tdi thiéu con lai, khdi thong tin chinh duoc nhan qua kénh phat quang
ba vt ly, thong tin hé thong khac, ban tin chuyén giao, bao hiéu didu khién tai nguyén vo
tuyén, thong tin didu khién duong xudng, hodc t6 hop cua tin hiéu ddng bo hoa so cp, tin
hiéu ddng b hoa thir cAp, va tin hiéu tham chiéu giai diéu ché duoc nhén qua kénh phat

quang ba vat ly.
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28. Phuong phép theo diém 1, trong d6 s luong tin hiéu tham chiéu duogc truyén thyuc té

14 it hon s6 luong tin hiéu tham chiéu toi da.

29. Thiét bi truyén thong khong day tai nat thit nhat, thiét bi nay bao gom:
bo thu phat;
bo nhd; va
bo xtt ly duge ghép ndi truyén thong v4i bo thu phat va bd nhé, bd xir ly va b nhé
duoc tao cAu hinh dé:
nhan dang thong tin bao gdm s6 luong tin hiéu tham chiéu dugc truyén thuc
té, sb luong tai nguyén thoi gian-tin sé kénh truy cap ngau nhién vat Iy (PRACH)
c6 san trong mot chu ky thoi gian, va s6 lwong tai nguyén thoi gian-tan s PRACH
duoc tao cAu hinh trén mdi tin hiéu tham chiéu;
xac dinh rang s6 luong tai nguyén thoi gian-tin s6 PRACH c6 sdn trong chu
ky thoi gian khong phai 1a boi sd nguyén cua tich giita s6 lwgng tin higu tham chiéu
duoc truyén thuc té va sb lugng tai nguyén thoi gian-t?m s PRACH duoc tao cAu
hinh trén mdi tin hiéu tham chiéu; va
anh xa cac tin hiéu tham chiéu duoc truyén thuc té dén cac tai nguyén thoi
gian-tin s6 PRACH c6 sin dwa vao thong tin dd duge nhan dang va dé dap lai viec

xéc dinh.

30. Thiét bi theo diém 29, trong d6 chu ky thoi gian duoc xac dinh dudi dang 2* nhan chu

ky thoi gian dinh trude, trong do x 1a s6 nguyén khong am.

31. Thiét bi theo diém 30, trong d6 chu ky thdi gian dinh trude 1a mot trong s& 10 ms, 20

ms. 40 ms, 80 ms hodc 160 ms.

32. Thiét bi theo diém 30, trong d6 x 1a s6 nguyén khéng 4m nho nhat cho phép anh xa tir
tAt ca cac khéi tin hiéu ddng bd hoa dugc truyén thuc té dén cac tai nguyén thoi gian-tan

s6 va/hodc chi s& phan mé d4u PRACH trong mdot chu ky thoi gian.

33. Thiét bi theo diém 29, trong d6 chu ky thoi gian duge xéac dinh dudi dang 2* nhan chu
ky thot gian dugc tao chu hinh mang, trong d6 x 14 s6 nguyén khong 4&m nho nhét cho phép
anh xa tu tAt ca cac khdi tin hiéu déng bd hda duoc truyén thue té dén cac tai nguyén thoi

gian-tan sb va/hodc chi s6 phan mo dau PRACH trong mot chu ky thoi gian.
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34 Thiét bi theo didm 33, trong d6 chu ky thoi gian duge tao cu hinh mang 1a chu ky cau
hinh RACH.

35. Thiét bj theo diém 33, tfong d6 chu ky thoi gian dugc tao cu hinh mang dwoc tao ciu
hinh bing cach str dung mot hogc nhidu trong s khdi thong tin chinh (MIB), thong tin hé
théng t4i thiéu con lai (RMSI), thong tin hé thong khic (OSI) dugc phat quang ba, ban tin
chuyén giao, ban tin RRC, MAC-CE, hoic thong tin diéu khién dudng xudng (DCI).

36. Thiét bi theo diém 29, trong d6 tin hiéu tham chiéu 1a tin hiéu dong bo héa.
37. Thiét bi theo diém 29, trong d6 nut thir nhat bao gdm UE.
38. Thiét bi theo diém 29, trong d6 chu ky thoi gian bing chu ky cau hinh RACH.

39. Thiét bi theo diém 29, trong d6 tai nguyén thoi gian-tin s6 PRACH biéu thi dip truyén
RACH.

40. Thiét bi theo diém 29, trong d6 chu k¥ thoi gian bing thoi luong ctia mét dip truyén

RACH.

41. Thiét bi theo diém 29, trong d6 chu k¥ thoi gian 1a khoang thoi gian nho nhét chira du

céc chi sO phin mé dau twong Gmg v4i tat ca céc tin hiéu tham chiéu dugc truyén thuc té.

42. Thiét bi theo diém 29, trong d6 b xtt Iy va bé nhé dugce tao cau hinh dé 1p lai phép
4nh xa tir sb luong tin hiéu tham chiéu duoc truyén thuc t& dén cac tai nguyén thoi gian-

tin s6 PRACH mot sb nguyén 1an 16n nhat c6 thé.

43. Thiét bi theo diém 42, trong d6 s6 luong tai nguyén PRACH con lai trong chu ky thoi
gian khong dugce su dung cho cudc truyén PRACH.

44 Thiét bi theo diém 42, bd xit Iy va bd nhé duoc tao cdu hinh ¢ phan bd s6 luong tai
nguyén PRACH con lai cho cudc truyén khac PRACH.

45. Thiét bi theo diém 42, trong d6 cudc truyén khac PRACH la mot trong s6 kénh dung
chung duong 1én vat 1y, kénh dung chung duong xubng vat Iy, hiéu chinh anten, hoic phat
hién MPE.
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46. Thiét bi theo diém 42, trong d6 bd xir Iy va bd nhé dwoc tao cau hinh dé anh xa s6
lwong tai nguyén PRACH con lai dén tap con ctia cAc tin hiéu tham chiéu dugce truyén thuc

,
A

te.

47. Thiét bi theo diém 46, trong d6 bd xir ly va bd nhé dwoc tao ciu hinh ¢ anh xa sé

luong tai nguyén PRACH con lai theo thir tw duoc chi bdo boi chi sé cau hinh PRACH.

48. Thiét bi theo diém 42, trong d6 céc tin hi¢u tham chiéu duoc truyén thuc té dugc phan

bd sb luong tai nguyén PRACH khong bang nhau.

49. Thiét bi theo diém 42, trong d6 s6 luong tai nguyén PRACH hodc chi s6 phan mé dau
PRACH duoc dnh xa dén mdi tin hiéu tham chiéu trong s6 lwong tai nguyén PRACH con
lai hoac chi ) phén mé& dau PRACH 14 it hon sb lwong tai nguyén PRACH hogc chi sb
phin mo dau PRACH duoc 4nh xa dén céc tin hiéu tham chiéu théng qua viéc lap lai phép

anh xa.

50. Thiét bi theo diém 29, trong d6 b6 xir Iy va bd nhé dwgc tao cau hinh dé:
nhén it nhit mot tin hiéu tham chiéu duoc truyén bo1 tram géc;
lrra chon tai nguyén PRACH tuong ung voi it nhat mot tin hiéu tham chiéu; va

truyén phan mo d4u truy cap ngau nhién trén tai nguyén PRACH duoc luya chon.

51. Thiét bj theo diém 29, trong d6 bo xur ly va bd nhd duge tao cAu hinh dé anh xa dua

vao quy tic anh xa dinh trude.

52. Thiét bj theo diém 29, trong d6 bo xu ly va b nhd duoc tao cAu hinh dé 4nh xa dua

vao quy tdc anh xa duoc bao hiéu boi nit thit hai.
53. Thiét bi theo diém 52, trong d6 nat th hai bao gdm tram gdc.

54. Thiét bi theo diém 52 trong d6 quy tic 4nh xa duogc bao hiéu trong thong tin hé thdng

toi thiéu con lai.

55. Thiét bi theo diém 52 trong d6 quy tic anh xa duge béo hiéu trong mot trong s6: thong
tin hé théng t5i thiéu con lai, khéi théng tin chinh dugc nhan qua kénh phét quang ba vat
Iy, thong tin hé théng khéc, ban tin chuyén giao, bao hiéu diéu khién tai nguyén vo tuyén,

thong tin diéu khién dudong xudng, hodc to hop cia tin hiéu dong bd hoa so cép, tin hiéu
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ddng bd hoa thir cAp, va tin hidu tham chiéu giai didu ché duoc nhan qua kénh phét quang

b4 vat 1y.

56. Thiét bi theo diém 29, trong do s6 lugng tin hiéu tham chiéu duoc truyén thue té 12 it

hon s lwong tin hi€u tham chiéu tdi da.

57. Thiét bi truyén thong khong day tai nut thir nhét, thiét bi nay bao gom:

phuong tién nhan dang thong tin bao g6m s6 luong tin hidu tham chiéu duoc truyén
thue t&, sb lwong tai nguyén thoi gian-tan s6 kénh truy cip ngiu nhién vat Iy (PRACH) c6
san trong mot chu ky thoi gian, va s6 luong tai nguyén thoi gian-tan s6 PRACH duoc tao
cAu hinh trén mdi tin hiéu tham chiéu;

phuong tién xac dinh rang sd lwong tai nguyén thoi gian-tin s6 PRACH c6 sin
trong chu ky thoi gian khong phai 1a boi sd nguyén cua tich gitta sé lwong tin hiéu tham
chiéu duoc truyén thuc t& va sé lugng tai nguyén thoi gian-tan s6 PRACH hoic chi sb
phén mé& dau PRACH duoc tao cAu hinh trén mdi tin hiéu tham chiéu; va

phuong tién anh xa céc tin hiéu tham chiéu duoc truyén thuc té dén cac tai nguyén
thoi gian-tan s6 PRACH va chi s6 phan mg ¢au PRACH c6 sén dua vao thong tin da duoc

nhan dang va dé dép lai viéc xdc dinh.

58. Phuong tién bit bién doc dugc bing mdy tinh lwu trit ma may tinh thuc thi dugc boi
bo xtr ly cua nut thir nhat dé truyén thong khong day, bao gdbm ma thuc thi duoc bai may
tinh dé:

nhan dang thong tin bao gom s luong tin hiéu tham chiéu duoc truyén thuc té, sb
lwong tai nguyén thoi gian-tin s kénh truy cap ngdu nhién vat Iy (PRACH) c6 sdn trong
mdt chu ky thoi gian, va sé lwong tai nguyén thoi gian-tan s6 PRACH duoc tao cdu hinh
trén moi tin hiéu tham chiéu;

- x4c dinh rang sb luong tai nguyén thoi gian-tAn s6 PRACH c6 san trong chu ky thoi
gian khong phai 1a bd1 s6 nguyén cua tich gitra s6 luong tin hidu tham chiéu duoc truyén
thuc té va s6 luong tai nguyén thoi gian-tan s6 PRACH duoc tao cau hinh trén mdi tin hiéu
tham chiéu; va

anh xa cac tin hiéu tham chiéu duoc truyén thuc té dén céc tai nguyén thoi gian-tén

s6 PRACH c6 sin dua vao thong tin dd dwoc nhan dang va dé dap lai viéc x4c dinh.
59. Phuong phap truyén thong khong day, phwong phép nay bao gbm bude:
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nhan, tai thiét bi ngudi dung (user equipment - UE), chi béo vé 56 lwong khéi tin
hiéu ddng bd hoa (synchronization signal - SS) dugc truyén thuc t& dwoc truyén boi tram
gbe;

nhan, tai UE, chi sd cAu hinh kénh truy cap ngau nhién vat Iy (PRACH) nhan dang
chu ky cdu hinh RACH va sb luong tai nguyén PRACH duoc tao cAu hinh trén mdi khdi
SS;

x4c dinh chu ky thdi gian chtra s6 luong tai nguyén PRACH 16n hon tich giita 56
lwong khéi SS dugce truyén thue té va sb luong tai nguyén PRACH trén mdi khéi SS;

xé4c dinh rang sé luong tai nguyén PRACH dugc hd trg trong chu ky thoi gian
RACH khong phai 12 bdi sé nguyén cuia tich gitra s6 lugng khéi SS duoc truyén thuc té va
s6 lwong tai nguyén PRACH duoc tao ciu hinh trén mdi khéi SS; va

anh xa s6 luong khdi SS duoc truyén thuc té mot s6 nguyén 1an trong céc tai nguyén
PRACH cua chu ky thoi gian, trong d6 sé lwong tai nguyén PRACH con lai khong dugc
gén cho khbi SS.

60. Phuong phép theo diém 59, trong d6 budc dnh xa bao gdm bude phan bo sé luong tai

nguyén PRACH con lai cho cudc truyén khac PRACH.

61. Phuong phap theo diém 60, trong d6 cudc truyén khac PRACH 1a mot trong s kénh
dung chung duong lén vat ly, kénh dung chung dutng xubng vat 1y, hiéu chinh anten, hozc

phat hién MPE.

62. Phuong phép theo diém 59, phuong phép nay con bao gdm cac bude:
nhan it nhit mot khéi SS duge truyén bai tram gde; lua chon tai nguyén PRACH
tuong ung véi it nhat mot khdi SS; va

truyén phan mé dau truy cdp ngdu nhién trén tai nguyén PRACH dugc lua chon.

63. Phuong phap theo diém 59, trong d6 phép énh xa dugc dua vao quy tic 4nh xa dinh

trudec.

64. Phuong phép theo diém 59, trong d6 phép dnh xa duoc dua vao quy tic anh xa duoc

bao hiéu bdi tram gdc.

65. Phuong phap theo diém 64 trong d6 quy tdc anh xa dugc bao hiéu trong thong tin hé

théng téi thiéu con lai.
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66. Phuong phép theo diém 64 trong d6 quy tic anh xa dugc bdo higu trong mdt trong s6:
thong tin hé thong, khdi thong tin chinh dugc nhin qua kénh phat quang ba vat 1y, ban tin
chuyén giao, béo hidu diéu khién tai nguyén vo tuyén, thong tin diéu khién dudng xudng,
hoidc tb hop cta tin hiéu dong bd hoa so cip, tin hiéu dong bo héa thit cap, va tin higu tham

chiéu giai diéu ché nhan dugc qua kénh phét quang ba vat ly.

67. Phuong phdp theo diém 59, trong d6 sd luong khdi SS duoc truyén thue té it hon 14 s
luong khéi SS téi da.

68. Thiét bi ngudi dung (UE), thiét bi nay bao gom:
bd thu phat;
bd nha; va
bd xir 1y duge ghép ndi truyén thong véi bd thu phat va bd nhd, bd xu ly va bd nhé
duoc tao ciu hinh dé:
nhan, tai UE, chi bao vé sé luong khéi tin hiéu ddng bo hoa (SS) duoc truyén
thue té duoc truyén bo1 tram gé)c;
nhan, tai UE, chi s6 cAu hinh kénh truy cap ngau nhién vat ly (PRACH) nhan
dang chu ky cdu hinh RACH va sb luong tai nguyén PRACH duoc tao c4u hinh
trén mdi khdi SS;
xac dinh chu ky thoi gian chta sb lwong tai nguyén PRACH 16n hon tich
gitta s lwong khdi SS duoc truyén thue té va sé lugng tai nguyén PRACH trén mbi
khéi SS;
xac dinh ring s luong tai nguyén PRACH dugc hd tro trong chu ky thoi
gian khong phai la bd1 sd nguyén cua tich gitta 36 luong khéi SS dugc truyén thuc
té va sb luong tai nguyén PRACH dugc tao ciu hinh trén mai khéi SS; va
anh xa 36 luong khdi SS duoc truyén thuc té mot sb nguyén lan trong cac tai
nguyén PRACH cua chu ky thoi gian, trong do s6 lwong tai nguyén PRACH con lai
khéng duoc gan cho khdi SS.

69. UE theo didm 68, trong d6 bd xtr Iy va bd nhé duoc tao cdu hinh dé phan bé sé lugng
tai nguyén PRACH con lai cho cudc truyén khac PRACH.
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70. UE theo diém 69, trong d6 cudc truyén khac PRACH 1a mot trong s6 kénh dung chung
duong 1én vat 1y, kénh dung chung dudng xuéng vét 1y, hiéu chinh anten, hodc phat hién

MPE.

71. UE theo diém 68, trong d6 bd xir ly va bd nhd duge tao cau hinh dé nhén it nhat mot
khéi SS duoc truyén béi tram goc;
lwa chon tai nguyén PRACH tuong trng véi it nhit mot khéi SS; va

truyén phan mé dau truy cip ngu nhién trén tai nguyén PRACH duoc lya chon.
72. UE theo diém 68, trong d6 phép anh xa dugc dua vao quy tac anh xa dinh trude.

73. UE theo diém 68, trong d6 phép anh xa dugc dua vao quy tdc 4nh xa duoc bao hiéu

boi tram gdc.

74. UE theo diém 73, trong d6 quy tic anh xa dugc bdo hiéu trong thong tin hé thong tdi

thiéu con lai.

75. UE theo diém 74 trong d6 quy tic anh xa dwoc béo hiéu trong mt trong s0:

thong tin hé théng, khdi thong tin chinh duge nhan qua kénh phéat quang ba vat ly,
ban tin chuyén giao, bao hidu diéu khién tai nguyén vo tuyén, thong tin didu khién duong
Xuéng, hodc tb hop cua tin hiéu df‘)ng bo hoéa so cép, tin hiéu dE‘)ng b hoa thi cép, va tin

hiéu tham chiéu giai diéu ché nhan dugc qua kénh phat quang ba vat ly.

76. UE theo diém 74, trong do sb luong khdi SS duoc truyén thuc té 14 it hon sd lwong
khdi SS t6i da. |

77. Thiét bi nguoi dung (UE), thiét bi nay bao gdm:

phuong tién nhan, tai UE, chi bdo vé s lugng khdi tin hiéu dong b hoa (SS) dugce
truyén thue té duge truyén boi tram goc;

phuong tién nhén, tai UE, chi s6 cAu hinh kénh truy cép ngau nhién vat ly (PRACH)
nhan dang chu ky cau hinh RACH va s6 luong tai nguyén PRACH duoc tao cau hinh trén
mdi khoi SS;

phuong tién xac dinh chu ky thoi gian chira s6 luong tai nguyén PRACH Ién hon
tich gitta sé lwong khéi SS duge truyén thuc té va sé luong tai nguyén PRACH trén moi

khéi SS; phuong tién x4c dinh ring sb luong tai nguyén PRACH duoc hd trg trong chu ky
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thot gian khong phai 1a bd1 s6 nguyén cua tich gitra sb luong khéi SS duoc truyén thue té
va s6 luong tai nguyén PRACH dugce tao ciu hinh trén mdi khdi SS; va

phuong tién anh xa sb lugng khéi SS duoc truyén thue té mot ) nguyén lan trong
céac tai nguyén PRACH cua chu ky thoi gian, trong do6 s6 lwong tai nguyén PRACH con
lai khong duoc gan cho khdi SS.

78. Phuong tién bat bién doc dwoc bang may tinh luu trit ma méy tinh thuc thi duge boi
bd xtr 1y dé truyén thong khong day, bao gdm ma thuc thi dwgc bdi may tinh dé:

nhan, tai thiét bi ngudi dung (UE), chi béo v& s6 lugng khdi tin hi¢u dong bd hoa
(SS) duoc truyén thuc té duge truyén boi tram goc;

nhan, tai UE, chi s6 cAu hinh kénh truy cip ngu nhién vat Iy (PRACH) nhan dang
chu ky cdu hinh RACH va s luong tai nguyén PRACH dugc tao cdu hinh trén mdi khéi
SS;

xé4c dinh chu ky thoi gian chitra s6 lugng tai nguyén PRACH 16n hon tich gitra s6
lwong khéi SS duoc truyén thuc té va sb luong tai nguyén PRACH trén moi khéi SS;

xéc dinh rang sb luong tai nguyén PRACH duoc hd tro trong chu ky thoi gian khong
phai la boi sé nguyén cua tich gitta s6 luong khéi SS duoc truyén thuc té va sb luong tai
nguyén PRACH dugc tao cAu hinh trén mdi khéi SS; va

anh xa s lwong khéi SS duoc truyén thuc té mot sé nguyén 1an trong c4c tai nguyén
PRACH cua chu ky thoi gian, trong do6 s6 lwong tai nguyén PRACH con lai khong dugc
gan cho khdi SS.
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Fig.6
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910
Y

Nhan dang s luong tin hiéu tham chiéu duoc truyén thuc té

¢ 920
I~

Nhén dang 56 lugng tai nguyen thoi gian-tan s6 PRACH va/hodc
chi s6 phdn m& dau c6 sin trong mot chu ky thoi gian

i 930
I~

Nhén dang 56 lugng tai nguyén thoi glan -tan s6 PRACH v#&/hoac
chi s6 phan m& diu PRACH duoc tao ciu hinh trén mdi tin hiéu
tham chiéu

¢ 940
P

Xéc dinh rang sd luong tai nguyén thoi gian-tan s6 PRACH va/hodc chi so
phdn m& d¢iu PRACH 6 sn trong mdt chu ky thoi gian khong phai 14 boi so
nguyén cua tich g1ua s luong tin hi¢u tham chiéu duogc truyen thuc té va sb

luong tai nguyén thoi glan-tan sd PRACH va/hodc chi sb phan md dau
PRACH duoc tao cdu hinh trén mdi tin hi¢u tham chiéu

l 950
r~

‘Anh xa c4c tin hi¢u tham chiéu duogc truyén thuc té dén céc tai
nguyén thoi glan-tan s6 PRACH va/hogc chi s6 phan m& dau c6
san duya trén viéc xac dinh va thong tin da dugc nhén dang

.,—___.._.—._._.—.._.,_.__.___..

| truyen thue té dén céc tai nguyen thot g1an _tAn s6 PRACH (\
va/hodc cac phan mé ddu PRACH mot s6 nguyén lan 16n |
L nhét c6 thé |

Phan bo sO 1u’0ng tai nguyén PRACH con lai cho cugce i/\
g truyén khac PRACH

| Anh xa sb luong tai nguyén PRACH con lai dén tap con

| clia cdc tin hiéu tham chiéu duoc truyén thuc té Dl

952

954

956
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Nhén, tai thiét bi nguoi dung (user equipment - UE), chi bao vé sb
lwong khdi tin hidu dong bo hoa (synchronization signal - SS)
duoc truyén thuc té do tram gdc truyén

¢ 1020
I~

Nhan, tai UE, chi s6 ciu hinh kénh truy cdp ngdu nhién vt ly
(physical random access channel — PRACH) nhan dang chu ky clu
hinh RACH va s6 luong tai nguyen PRACH duoc tao cau hinh
trén moi khéi SS

l 1022
Y N

Xac dinh chu ky thoi gian chira s6 lugng tai nguyén PRACH lon
hon tich gifra s6 lugng khéi SS duoc truyen thuc t& va s luong tai
nguyén PRACH trén moi khéi SS

¢ 1030
I~

Xéc dinh ring s6 luong tai nguyén PRACH dugc hd tro trong mot
chuky th(n gian khong phai la boi so nguyén cla tich gitta sb
luong khéi SS duoc t1uyen thue té va sd luong tai nguyén PRACH
duoc tao cdu hinh trén mdi khoi SS

$ 1040
I~

Anh xa s6 luong khéi SS duge truyén thuc té trong mot s nguyén lém

- trong cac tai nguyén PRACH trong mét chu ky thoi gian, trong do s6
lugng tai nguyén PRACH con lai khong duoc gan cho khéi SS

I”" "Phan bd s& f&oﬁg—tal-n-g_u;e; PRACH con lai cho cude |

‘ | truyén khac PRACH
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1042
e

1070

Truyen phan mé dau truy cdp ngau nhién trén tai nguyén PRACH V\—’

dugc chon
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1110
s

Truyén, tir tram gbc, sb lwong khéi SS va chi bao vé s6 luong khéi
SS duoc truyén

,L 1120
Y
Tn}yén, tir tram gdc, chi sé cAu hinh PRACH xéc dinh chu ky ciu
hinh RACH
£ 1130
S

Chi dinh quy tfc anh xa gifta s6 luong khéi SS duogc truy én cho
cac tai nguyén PRACH hodc chi s6 phan mé dau trong chu ky ciu
hinh PRACH, trong dé quy tic anh xa gan céc khéi SS khéc nhau
cho céc tai nguyén PRACH hodc céc chi s0 PRACH cho cdc nhém

thiét bi nguoi dung Lhac nhau

Fo— = m e —— ol —

Béo hiéu quy tic anh xa cho mdi nhém thiét bi ngudi dung khac
nhau, trong do quy thc anh xa cho mdi nhém thiét bi nguoi ding
chi bdo cach céc kh01 SS dugc gan cho céc tai nguyen PRACH
hodc cac chi s6 PRACH cho nhém thiét bi ngudi dung
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