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Linh vuc k§ thuit dwgc dé cip

Séang ché noi chung d& cép dén viéc tdi wu truy nhap ngiu nhién cho thiét bi
ngudi dung internet van vat bang hep (Narrow Band Internet of Things User
Equipment - UE NB-10T) va, cu thé hon, d& cép dén viéc xem xét 16p cong suét cia v
UE trong viéc chon tai nguyén PRACH @ xac dinh mirc ting cudng phi séng

(coverage enhancement — CE).
Tinh trang ky thuit cia sang ché

Phan nay nhim muc dich cung cAp tinh trang k¥ thuat hodic ngit canh clia séng
ché duoc thé hién trong phan yéu cAu bao ho. Phan md ta duéi day co thé bao gdm
cac khai niém can duoc tuan theo, nhung khong nhét thiét 13 cac khai niém da duoc
biét hodc tudn theo tir trude. Do d6, trir khi duge chi ra khac di & trong ban mo ta
nay, diéu duge mo ta trong phan nay khong phai 1a tinh trang k§y thuat cua phan mb
ta va yéu cu bao ho cia don nay va khong duoc thira nhéan 1a tinh trang ky thuat

bang cach dua vao phan nay.

Tai hdi nghi toan thé 3GPP LTE RAN#69, mdt muc lam viéc méi duogc dat
tan NB-IOP duogc théng qua. K& tir d6 td chic 3GPP d4 lam viéc vé céc giai phap
cho hoat dong truyén thong kidu may (machine-type communication - MTC) va cho

NB-IOT (Narrow Band Internet of Things - Internet van vét bang hep).

NB-IOT duge mong doi hd trg cai tién phu séng 1én t&i 20dB, sd luong 16n
céc thiét bi thong lwong thap, do nhay tré thap, gi4 thanh cla thiét bi cuc thap, mirc
tiéu thu niang lugng cua thiét bi thép, va chu tric mang (vi dy, dugc t61 wu hoa).
Ngoai ra, bang thong NB-IOT chi la 180kHz, twong tng vdi mot PRB (va 12 song
mang con) trong LTE.

Céc vu didm cia NB-IOP c6 thé bao gdm do ludng thong minh dé thu dit lidu
dién, nudc va ga tir xa qua meng di dong. Khia canh nay cia chu dé vé NB-IOP chu
yéu 14 do co hdi thi truong ciia NB-IOP thé hién. Viéc do luong thdng minh nay cé
thé gitip giam gid thanh do doc ddng hd do thi cong va thay ddi dung cu do, ching
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Céc phuong 4n lam vi du cia sang ché nham toi uu cac thii tuc truy nhap ngu

nhién déi voi NB-IOT sao cho it nhit 1 ti 1¢ 18i truy nhép ngau nhién cua céc thiét

bi st dung NB-IOT gidm xubng hozic dugce loai bo.

Céc thuét ngfr viét tit sau cé thé duoc tim thiy trong ban md ta va/hodc trong

c4c hinh v& va dugc dinh nghia nhu sau:

CE

CP

dB

dBm
eNB
HO

MT
MTC
NB-10T

PRACH

nhién

RSRP
chiéu
TX
UE

UP

Coverage Enhancement - Tang cudng phu song

Control Plane - Mit phang didu khién

Decibels - Béxiben

Decibels milliwatt - Déxiben Milioat

Enhanced NodeB - Nut B ting cuong

Handover - Chuyén giao

Mobile Terminated - Két cudi di dong

Machine-Type Communications - Truyén thong kiéu may
Narrow Band Internet of Things - Internet van vt bang hep

Packet random access channel - Kénh truy nhép goi tin ngau

Radio Link Failure - Li lién két vo tuyen
Radio resource control - Diéu khién tai nguyén vo tuyén

Reference Signal Received Power - Cong suét thu tin hiéu tham

Transmission - Truyén
User Equipment - Thiét bi nguoi ding

User Plane - Mt phang ngudi dung

Ban chit ky thuit cia sing ché

Phan nay bao gdm cac vi du vé cac phuong an trién khai kha thi va khong c6
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nghfa 1a bi giéi han & do.

Theo mdt phuong an lam vi duy, sang ché @ xuét phuong phap bao gdm budce
thu nhan bao hiéu bao gdm it nhit mot trong sé nhiéu mirc ngudng céng suét thu tin
hiéu tham chiéu (reference signal received power - RSRP), boi thiét bi nguoi dung;
xéc dinh tham sé 16p cong suét dugc két hop véi thiét bi ngudi ding, bsi thiét bi
ngudi dung; va chon tap tai nguyén trong s& mot hodc nhiéu tap tai nguyén dé thuc
hién thu tuc truy nhdp mang véi mang truyén thong, dya it nhAt vao it nhat mot trong
s6 cac mirc ngudng cong suét thu tin hiéu tham chiéu va tham s 16p cong suit néu

trén.

Theo mdt phuong 4n lam vi du khac, sang ché d& xuat phuong phap bao gdm
phuong phap theo phuwong phép & doan trude, trong d6 tham sb 16p cong suit xéc
dinh cong sut dau ra t6i da kha dung tai thiét bi ngudi dung cho bang thong truyén
bét ky. Mot phuong an 1am vi du bd sung 13 phuong phép theo phuong phap & doan
ndy vi/hodc doan trude, trong d6 tham s6 16p cong suét néu trén duoc két hop voi
thiét bi ngudi dung duogc thu nhén tr mang truyén thong trong khéi thong tin hé
thdng. Mot phuong 4n lam vi du khac 1a phuong phap theo phuong phap ¢ doan nay
va/hodc doan trudce, trong do it nhit mot trong sd cac mirc ngudng cong sut thu tin
hiéu tham chiéu dugc sit dung dé x4c dinh mirc tang cudng phu song dé chon tap tai
nguyén. Mot phuong 4n lam vi du khac 1a phuong phép theo phuong phap ¢ doan
nay va/hodc doan trudc, bao gdm buée didu chinh it nhit mot trong s6 cac mirc
ngudng cong suét thu tin hiéu tham chiéu béi tham s6 16p cong suét néu trén, va
trong d6 bude chon bao gdm viéc st dung cac mirc ngudng cong suét thu tin hiéu
tham chiéu duoc didu chinh dé x4c dinh mirc ting cudng phu séng dé chon tap tai
nguyén cho thu tyc truy nhap mang v6i mang truyén thong. Theo mdt phuong én lam
vi du khéc nita 13 phuong phap theo phuong phap & doan nay va/hodc doan trudc,
buée didu chinh bao gdm: ddi véi trudng hop trong d6 tham sd 16p cong suit nhod
hon mirc ngudng thi budce didu chinh bao gdm viéc tdng mic ngudng, va d6i véi
trudng hop trong do tham s6 16p cong suét 16n hon muc ngudng thi budce diéu chinh
bao gdm viéc giam mirc ngudng. Mt phuong 4n 1am vi du khac nita 12 phuong phéap
theo phuong phép & doan nay va/hodc doan truge, trong d6 cac muc ngudng cong

sut thu tin hiéu tham chiéu twong ung véi ngudng RSRP 1, ngudng RSRP 2, va
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ngudng RSRP 3. Mot phuong an lam vi du khac nita 12 phuong phéap theo phuong
phap & doan nay va/hodc doan trudc, trong do d6i véi trudong hop ma tham s6 16p
cbng suét chi bdo thiét bi ngudi dung 12 thiét bi 14 dBm, thi ngudng RSRP 1 duoc
chon dé thuc hién thu tuc truy nhdp mang v6i mang truyén thong. Mot phuong an
1am vi du khéc 13 phuong phap theo phwong phép & doan nay va/hodc doan trude,
trong d6 cac mirc ngudng cong sut thu tin hidu tham chiéu dugc thu nhén tir mang
truyén théng trong khdi thong tin hé thong. Phuong 4n lam vi du khac nira la phuong
phap theo phuong phap & doan nay va/hogc doan truéc, trong d6 mang truyén thong
bao gdbm mang internet van vét bang hep (narrow band internet of things - NB-IoT).
Mbt phuong 4n 1am vi du bd sung khéc 13 phuong phép theo phuong phap & doan
nay va/hogc doan trudce, trong dd thiét bi nguoi dung la thiét bi hd trg 16p cong suét
14 dBm. Mot phuong 4n 1am vi du khéc la phuong phap theo phuong phap & doan
nay vd/hodc doan trude, trong d6 thu tuc truy nhip mang bao gém thu tuc kénh truy

nhép ngau nhién vat ly.

Theo mot phwong an 1am vi du khéc, sang ché @& xuAt thiét bi bao gdm phuong
tién dé thu nhan bao hiéu bao gbm it nhit mot trong sb cac mirc ngudng cong suét
thu tin hiéu tham chiéu (RSRP), boi thiét bi ngudi dung; phuong tién dé xac dinh
tham sb 16p cong suit dugc két hop vdi thiét bi ngudi ding, bdi thiét bi nguoi dung;
va phuong tién dé chon tap tai nguyén trong sé mdt hodic nhiéu tap tai nguyén dé
thyc hién thi tyc truy nhdp mang v6i mang truyén thong, dua it nhit vao it nhat mot
trong sb cac muc ngudng cong suét thu tin hidu tham chiéu va tham sd 16p cong suét

néu trén.

Mot phuong an lam vi du khac nira cua sang ché 13 thiét bi bao gdm thiét bi
theo thiét bi & doan trudce, trong d6 tham s6 16p cong suét xac dinh cong suit dau ra
t6i da kha dung tai thiét bi ngudi dung cho bang thong truyén bat ky. Mot phuong én
lam vi du khéc 1a phuong phép theo phuong phap & doan ndy va/hodc doan trudc,
trong d6 tham s6 16p cong suét néu trén dugc két hop véi thiét bi ngudi dung duoc
thu nhan tir mang truyén thong trong khéi thong tin hé théng. Mot phuong an 1am vi
du khéc nira la thiét bi theo thiét bi & doan nay va/hodc doan trudc, trong d6 it nhat
mdt trong sd cac mitc ngudng cong suét thu tin hiéu tham chiéu dugc sir dung dé xéc

dinh muc ting cudng phu song d2 chon tap tai nguyén. Mot phuong én lam vi du bd
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sung khéc 1a thiét bi theo thiét bi & doan nay va/hodc doan trudce, bao gbdm: phuong
tién dé diéu chinh it nhAt mot trong s6 cac mitc ngudng cong suét thu tin hidu tham
chiéu béi tham s 16p cong suét néu trén, va trong d6 budc chon bao gdm phuong
tién, stt dung cac muc ngudng cong suét thu tin hiéu tham chiéu dugc diéu chinh, dé
xac dinh muc tang cuong phu song dé chon tp tai nguyén cho thi tuc truy nhép
mang v4i mang truyén thong. Mot phuong an 1am vi du khéc la thiét bi theo thiét bi
& doan nay va/hozc doan trude, trong d6 phuong tién 8 didu chinh bao gdbm: d6i véi
trudng hop trong d6 tham s6 16p cong suét nhd hon mirc ngudng thi bude diéu chinh
bao gbm viéc ting murc ngudng, va dbi véi trudng hop trong d6 tham sd 16p cong
suét 16n hon murc ngudng thi budce didu chinh bao gém viéc gidm muc ngudng. Mot
phuong 4n lam vi du khéc nita 1a thiét bi theo thiét bi & doan nay va/hodc doan trude,
trong d6 cac muc ngudng cong suét thu tin hidu tham chiéu tuong tng v6i ngudng
RSRP 1, ngudng RSRP 2, va ngudng RSRP 3. Mot phuong 4n lam vi du bd sung
khéc 12 thiét bi theo thiét bi & doan nay va/hodc doan trude, trong do d6i voi trudong
hgp ma tham sd 16p cong suit chi bao thiét bi ngudi dung 1a thiét bi 14 dBm, thi
ngudng RSRP 1 dugc chon dé thyc hién thi tyc truy nhdp mang v6i mang truyén
thong. Mot phuong an 1am vi du b sung 1a thiét bi theo thiét bi & doan nay va/hodc
doan trudc, trong d6 cac mic ngudng cong suét thu tin hiéu tham chiéu dugc thu
nhan tir mang truyén thong trong khéi thong tin hé théng. Mot phuong én lam vi du
bd sung khéc nita la thiét bi theo thiét bi & doan nay va/hodc doan trude, trong dé
mang truyén thong bao gdm mang internet van vét bang hep (NB-IoT). Phuong an
Jam vi du bd sung 1a thiét bi theo thiét bi & doan ndy va/hodc doan trude, trong dé
thiét bi nguoi ding 1a thiét bi hd tro 16p cong suat 14 dBm. Mot phuong én lam vi
du khéc nita 1a thiét bi theo thiét bi & doan nay va/hodc doan trudc, trong d6 thu tuc

truy nhip mang bao gbm th tuc kénh truy nhdp ngau nhién vat ly.

Theo mdt phuong an 1am vi du khéc, sang ché d& xuét thiét bi bao gdm it nhét
mot bd xu ly; va it nhit mot bd nhé bao gdm ma chuong trinh may tinh, trong do it
nh4t mot bd nhé va ma chuong trinh may tinh dugc tao cAu hinh, véi it nhét mot bd
xu ly, lam cho thiét bi it nhat: thu nhin bao hiéu bao gdm it nhit mot trong s6 cac
muc ngudng cong suét thu tin hiéu tham chiéu (RSRP), boi thiét bi nguoi dung; xac

dinh tham s6 16p cong suit duge két hop véi thiét bi ngudi ding, boi thiét bi ngudi
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dung; va chon tép tai nguyén trong s& mdt hodc nhidu tap tai nguyén dé thuc hién thu
tuc truy nhdp mang v6i mang truyén thong, dya it nhét vao it nhit mdt trong s céc

mirc ngudng cong suat thu tin hiéu tham chiéu va tham s0 16p cong suat néu trén.

Mot phuong an lam vi du bb sung 1a thiét bi theo thiét bi & doan nay va/hodc
doan trude, trong d6 tham s6 16p cong sudt xac dinh cong suét dau ra toi da kha dung
tai thiét bi ngudi dung cho bang thong truyén bat ky. Mot phuong an 1am vi du khéac
12 thiét bi theo thiét bi & doan nay va/hodc doan trude, trong d6 tham sd 16p cong
sut néu trén duoc két hop véi thiét bi ngudi ding dugce thu nhén tr mang truyén
thong trong khdi thong tin hé théng. Mot phuong an 1am vi du khéc nita 1a thiét bi
theo thiét bi & doan ndy va/hodc doan trudc, trong do it nhit mot trong sd cac muc
ngudng cong suét thu tin hiéu tham chiéu duge st dung dé x4c dinh mirc ting cudng
phu séng dé chon tap tai nguyén. Mt phuong én lam vi du bd sung 1a thiét bi theo
thiét bi & doan nay va/hodc doan trudc, trong do it nhit mot bd nhé bao gbém mi
chuong trinh may tinh dugc tao cAu hinh véi it nhat mot bd xir ly dé 1am cho thiét bi:
didu chinh it nhat mot trong sd cac mirc ngudng cong suét thu tin hidu tham chiéu
boi tham sb 16p cong suat néu trén, va trong d6 budc chon bao gbm viéc st dung cac
murc ngudng cong suét thu tin hidu tham chiéu duoc didu chinh dé x4c dinh muc ting
cudng phi séng dé chon tap tai nguyén cho thu tyc truy nh4p mang v6i mang truyén
théng. Mot phuong an lam vi du duge bd sung 12 thiét bi theo thiét bi & doan nay
va/hoidc doan trude, trong doé bude didu chinh bao gdm: d6i véi trudng hop trong d6
tham s 16p cong suit nhé hon mirc ngudng thi bude didu chinh bao gém viéc ting
muc ngudng, va dbi vé6i trudng hop trong d6 tham sd 16p cong suit 16n hon muc
ngudng thi budc didu chinh bao gdm budc giam mirc ngudng. Mot phuong an lam
vi du bd sung 1a thiét bi theo thiét bi & doan ndy va/hodc doan trudc, trong d6 cac
muc ngudng cong sudt thu tin hiéu tham chiéu twong Ung vé6i ngudng RSRP 1,
ngudng RSRP 2, va ngudng RSRP 3. Mot phuong an 1am vi du khac 1a thiét bi theo
thiét bi & doan nay va/hodc doan trude, trong do dbi vai truomg hgp ma tham s6 16p
cong suét chi béo thiét bi ngudi dung 12 thiét bi 14 dBm, thi ngudng RSRP 1 dugc
chon dé thuc hién thu tyc truy nhép mang véi mang truyén théng. Mot phuong an
1am vi du bd sung 1a thiét bi theo thiét bi & doan nay va/hodc doan trude, trong dé

cac mic ngudng cong sudt thu tin hiéu tham chiéu dugc thu nhan tir mang truyén
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thong trong khoi thong tin hé théng. Mot phuong an 1am vi du b sung khac 13 thiét
bi theo thiét bi & doan nay va/hodc doan trude, trong d6 mang truyén thong bao gdm
mang internet van vét bing hep (NB-IoT). Mt phuong én lam vi du khac nita 12 thiét
bi theo thiét bi & doan nay va/hodc doan trude, trong d6 thiét bi nguoi dung 1a thiét
bi hd trg 16p cong sudt 14 dBm. Mot phuong én lam vi du b sung khac nita 13 thiét
bi theo thiét bi & doan nay va/hodc doan trudc, trong do6 thu tuc truy nhdp mang bao

gdm thil tuc kénh truy nhép ngau nhién vét ly.

Mot phuong 4n lam vi du khéc 1a chuong trinh méy tinh bao gdbm ma chuong

trinh dé thyc thi phuong phép theo diém bét ky trong sb céc diém yéu cau bao ho.

Mot phuong an lam vi du bd sung 1a ma chuong trinh mdy tinh theo mé
chuong trinh may tinh & doan trudc, trong d6 chuong trinh may tinh 14 san phdm
chuong trinh may tinh bao gdm vt ghi lau dai doc dugc bang méy tinh mang ma

chuong trinh may tinh duoc chira trong d6 dé str dung véi may tinh.

Mot phuong an lam vi du khéc cta sang ché 12 thiét bi bao gém it nhat mot bd
xt 1y; va it nhat mot bd nhé bao gbdm ma chuong trinh mdy tinh, trong d6 it nhit mot
b nhé va ma chuong trinh méy tinh dugc tao cAu hinh, v6i it nhat mét bo xir 1y, lam
cho thiét bi it nhat: truyén bao hiéu bao gbm it nhat mdt trong s6 cac mirc ngudng
cong suét thu tin hiéu tham chiéu (RSRP), b&i nat mang; thu nhén céc cude truyén
dudng 16n tir thiét bi ngudi dung thong qua thi tyc truy nhap mang trén t4p tai nguyén
trong sb mot hodc nhiéu tap tai nguyén dugc chon bdi thiét bi ngudi dung dua it nhét
vao it nhit mot trong sd cac mirc ngudng cong suét thu tin hiéu tham chiéu va tham

s6 16p cong suat dugc két hop véi thiét bi ngudi dung, tai nit mang.
M5 ta vin tit cac hinh vé

Céc khia canh néu trén va cic khia canh khac theo cdc phuong an cla sang
ché nay duge thé hién rd hon trong phin md ta chi tiét sau, khi dugc doc ket hop véi

hinh v& kém theo, trong do:

Fig.1 1a hinh v& thé hién c4c phan tir thong tin PRACH-Config theo 3GPP TS
36.331 V13.2.0 (2016-06);

Fig.2 1a hinh v& thé hién céc mb ta vé truong PRACH-Config nhu trong 3GPP
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TS 36.321 V13.1.0 (2016-03);

Fig.3 12 hinh v& thé hién so dd khdi duge don gian héa ctia céc thiét bi dién ti
khac nhau thich hop dé st dung thyc hién céc phuong dn 1am vi du ciia sang ché nay;

va

Fig.4A va Fig.4B la cac hinh v€ thé hién phuong phép theo cac phuong an

1am vi du c6 thé duoc thuc hién béi thiét bi.
MG ta chi tiét sang ché
Muc dich cua sang ché 14 d& cap dén phuong phap dé t81 vu truy nhép ngau

nhién cho UE NB-IOT bao gdm viéc xem xét 16p cong sudt coa thiét bi nguoi dung

(user equipment - UE) trong viéc chon tai nguyén PRACH dé xac dinh muc CE.

T6 chitc 3GPP d4i nghién ctru cac giai phap dbi véi hoat dong truyén thong
kidu may (machine-type communications - MTC) va d6i v6i NB-1OT (internet van
vit bing hep, loai muc cdng viéc RP-151621). C6 hai ché @6 dé truyén dit liéu, giai
phép mat phéng diéu khién (control plane - CP) va giai phap mat phing ngudi dung
(user plane - UP). Vi giai phap UP thi UE & ché d6 duoc két ndi, tuy nhién tai thoi
diém nay cac chuyén giao khong dugc hd tro. Qua trinh truyén dit lidu ¢ trang thai
ding dai hon, thi sy két ndi cling ¢6 thé bi hodn lai dé sau d6 duoc tiép tuc ma khong

can hoan thanh thi tuc cai dat két ndi.

Cong nghé NB-IOT nay 1a cong nghé vo tuyén bang hep duoc thiét ké dac biét
cho Internet van vét (Internet of Things - IOT), nhu dugc mé ta theo tén ctia nd. Tiéu
chudn nay c6 thé duge xem xét dé tap trung vao sy phi song trong nha, chi phi thép,
tudi tho pin dai va sb luong thiét bi 16n. Cong nghé NB-IOT nay c6 thé dugc trién
khai trong phé GSM va LTE . Ngoai ra, cong ngh¢ ¢6 thé duoc trién khai “trong dai
tAn”, stt dung cac khdi tai nguyén trong séng mang LTE thong thuong, hodc trong
cac khéi tai nguyén chua duge sir dung trong dai tan bao vé cua song mang LTE,
hodc “doc lap” dé trién khai trong phd dugc danh riéng. NB-IOT cfiing thich hop dé
khai thac lai cac kénh GSM.

Cong nghé nay duogc thao luén rang NB-IOT s& hd tro ba ché @6 hoat dong

sau.
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« Hoat dong doc lap, vi du st dung phé hién tai dang dugc céc hé théng
GERAN st dung dé thay thé cho mot hoic nhiéu séng mang GSM.

» Hoat dong dai tan bao vé, st dung cac khéi tai nguyén chua st dung trong
dai tin bao vé ctia séng mang LTE.

« Hoat dong trong dai tin, st dung céc khéi tai nguyén trong song mang LTE
thong thuodng.

NB-IOT duoc du tinh dé hd trg ting cudng phu séng, s luong 16n thiét bi c6
thong luong thap, do nhay tr thap, gid thanh thiét bi cuc thip, muc tiéu thu cong
suét cua thiét bi thép, va cAu tric mang (vi du, dugc t61 uu).

Céc phuong an lam vi du cla sang ché nghién ctru dé t51 vu thu tuc truy nhép
ngau nhién cho UE NB-IOT bang cach xem xét 16p cong suét ctia UE trong viéc chon
tai nguyén PRACH dé xac dinh mirc CE cua thiét bi hoat dong véi NB-IOT.

CAn lvu y rang thi tuc kénh truy nhép ngau nhién (random access channel-
RACH) c6 thé duoc kich hoat tai UE hoat dong v&i NB-IOT. Thu tuc nay cé thé
duogc kich hoat khi UE dugc dua vao 6 hodc duge bat, va/hodc UE dich chuyén tir
trang thai nghi sang trang thai két ndi. Ngoai ra, d6i véi trudong hop trong d6 eNB
nhéan dit liéu duong xubng (downlink - DL) nhung cin duoc x4c dinh rang sy ddng
bd hoa duong 1én (uplink - UL) v6i UE khong kha dung, eNB co thé thong bao cho
UE d? thyc hién thu tuc PRACH.

Theo phan 5.1.1 ctia 3GPP TS 36.321 V13.1.0 (2016-03):

Thi tuc truy nhap ngu nhién s& duge thuc hién theo cac budce sau:

- Giai phong bo dém Msg3;

- thiét 1ap PREAMBLE_TRANSMISSION_COUNTER thanh 1;

- néu UE 13 UE BL hodc UE trong viing phu song dugc téng cuong:

- thiét 14p PREAMBLE_TRANSMISSION_COUNTER _CE thanh 1;
- néu ngudng RSRP cia mirc CE 3 duogc tao cAu hinh bdi céc 16p trén
trong rsrp-ThresholdsPrachlnfoList va RSRP do duoc nh6 hon ngudng RSRP

cua muc CE 3 thi:
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- thyc thd MAC dugc coi 1a & mic CE 3;

- néu khéng ngudng RSRP ciua mirc CE 2 dugc tao c4u hinh béi cac
16p trén trong rsrp-ThresholdsPrachlnfoList va RSRP do dugc nho hon
ngudng RSRP ctia mire CE 2 thi:

- thuc thd MAC duge coi 1a & mitic CE 2;
- ¢dn néu RSRP do duge nhd hon ngudng RSRP cua mic CE 1 khi
dugc tao cAu hinh béi céi 16p trén trong rsrp-T hresholdsPrachlnfoList thi:
- thuc thd MAC dugc coi 1a & mic CE 1;
- néu khéng:
- thyc thé MAC dugc coi 1a & mic CE 0;

O day, trong thi tuc truy nhép ngau nhién nay c6 thé thiy ring
PREAMBLE_TRANSMISSION_COUNTER_CE dugc thiét 1ap thanh 1, va sau d6
néu ngudng RSRP 13 mitc tang cudng phu séng (CE) 3, 2, hodc 1, thi thue thé MAC
1An luot duoc coi 1a & muc CE 3, 2, hodc 1. Néu khong thuc thé MAC duoc coila 6
muc CE 0.

Ngoai ra, theo phan 5.1.2 cua 3GPP TS 36.321 V13.1.0 (2016-03):

Thu tuc lya chon tai nguyén truy nhap ngAu nhién s& dugc thuc hién nhu sau:

_ Néu ra-Preamblelndex (mao dau truy nhép ngau nhién) va ra-PRACH-
MaskIndex (Chi s6 mit na PRACH) da dugc bao hiéu 18 rang va ra-Preamblelndex
khong phai la 000000:

- mao dAu truy nhap ngau nhién va chi s6 mit na PRACH la nhiing chi
s6 dugc bao hiéu rd rang.

- néu khéng mao dAu truy nhap ngiu nhién s& dugc chon b&i thue thé MAC
nhu sau:

- néu Msg3 van chua duogc truyén, thuc thé MAC, ngoai trir cac UE BL

hozic cac UE trong vung phi séng duoc tang cudng, s€:
- néu céc mao du truy nhap ngiu nhién nhém B tdn tai va néu
kich thuéc thong diép tiém ning (dit ligu UL kha dung d& truyén phan
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dau MAC cong va, khi duge yéu cu, cac phan tir diéu khién MAC) 16n
hon messageSizeGroupA va néu suy hao dudng truyén nho hon Pemax e
(cia & phuc vu thyc hign thu tuc truy nhép ngau nhién) —
preamblelnitialReceivedTargetPower — — deltaPreambleMsg3  —
messagePowerOffsetGroupB, thi:

- chon cac mao dau truy nhép ngau nhién nhém B;

- néu khéng:

- chon c4c mao dau truy nhap ngau nhién nhém A.

- con néu Msg3 dang duoc truyén lai, thi thuc thé MAC sé:

- chon nhém céc mao dAu truy nhap ngau nhién gidng nhau khi
duoc st dung dé cb géng truyén mao dau twong tng voi 1an truyén thir
nhét cia Msg3.

- chon ngéu nhién mao dAu truy nhap ngiu nhién trong nhém duoc
chon. Ham ngau nhién s& 1a mdi trong s6 cac lya chon dugce cho phép ¢6 thé
dugc chon véi xac suit bang nhau;

- thiét 1ap chi s6 mat na PRACH thanh 0.

- xac dinh khung con kha dung tiép theo bao gdbm PRACH dugc cho phép bdi
cac gi6i han dugc dua ra boi prach-Configlndex, chi s6 mat na PRACH (xem muc
phu 7.3) va céc yeu ciu dinh thoi tAng vat 1y [2] (thuc th8 MAC c6 thé tinh dén sy
xudt hién kha thi ctia cac khoang trbng do ludng khi xac dinh khung con PRACH
kha dung tiép theo);

- néu ché do truyén 1a TDD va chi s6 mit na PRACH bang khong:

- néu ra-Preamblelndex dugc bao hiéu rd rang va ra-Preamblelndex
nay khong phai 1a 000000 (nghia la, khong dugc chon bdi MAC) thi:

- chon ngAu nhién, véi xéc suit bang nhau, mot PRACH tir cac
PRACH kha dung trong khung con dugc xéc dinh.

- néu khong thi:

- chon ngu nhién, véi x4c suat bang nhau, mot PRACH tu cac
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PRACH kha dung trong khung con duoc xac dinh va hai khung con lién
tiép tiép theo.

- néu khong thi:

- x4c dinh PRACH trong khung con dugc xéc dinh theo cac yéu

ciu cua chi sé mit na PRACH.
- tién hanh truyén mao dAu truy nhap ngiu nhién (xem muc phy 5.1.3).

& day, chi bao ring khung con kha dung tiép theo bao gdm PRACH duogc cho

phép béi céc gidi han duge dua ra boi prach-ConfigIndex dugc xéc dinh.

Fig.1 12 hinh v& thé hién céc phan tir thong tin PRACH-Config theo 3GPP TS
36.331 V13.2.0 (2016-06):

Nhu thé hién trén Fig.1, cac phan tir théng tin PRACH-Config trong cac mo
ta vé truong PRACH-Config bao gdm céc trudng rsrp-ThresholdsPrachInfoList.

Fig.2 13 hinh v& minh hoa cic mo ta vé truong PRACH-Config duoc 14y tir
3GPP TS 36.321 V13.1.0 (2016-03). Nhu dugc chi bao trong cac md ta vé trudng
PRACH-Config ctia 3GPP nhu dugc thé hién trén Fig.2 dbi voi:

rsrp-ThresholdsPrachInfoList

Tiéu chuin d6i voi cac UE BL va UE trong CE dé chon tap tai nguyén
PRACH. Téi da 3 gi4 tri ngudng RSRP duge béo hi¢u dé x4c dinh mic CE cho
PRACH, xem TS 36.213 [23]. Phin tit thtt nhat twong tmg v6i ngudng RSRP 1, phan
tir thit hai twong Gng véi ngudng RSRP 2 va v.v., xem TS 36.321 [6].

Nhu it nhét dugc thé hién & trén, cac gia tri ngudng RSRP dugc bao hi¢u a8
x4c dinh mirc CE cho PRACH. C6 th8 thiy rang chi cac ngudng RSRP dugc xem
xét trong viéc chon tai nguyén truy nhép ngau nhién dugc st dung dé x4ac dinh mirc
CE.

Cong suét thu tin hiéu tham chiéu (RSRP) ¢6 thé duoc dinh nghia la muc trung
binh tuyén tinh trén céc phan déng gbp cong suit ctia cac phan ti tai nguyén ma
mang cac tin hiéu tham chiéu cho 6 cu thé trong bang thong tAn s6 do duoc xem

xét. P& x4c dinh RSRP, céc tin hi¢u tham chiéu cho 6 cu thé c6 thé duoc str dung.
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Diém tham chiéu dbi véi RSRP c¢6 thé 1a ddu ndi dng ten ciia thiét bi truyén thong
(vi du, thiét bi ngudi dung (UE) va/hogc thiét bi truy nhap mang (eNB)). Phép do
RSRP, thuong dugc biéu thi bang dBm c¢6 thé dugc st dung dé tao ra thir hang cta

céc g vién khac nhau dva vao cuong do tin higu cia cac 6 nay.

Tuy nhién, nhu it nhét duge thé hién & trén, chi c6 ngudng RSRP dugc xem
xét trong viéc chon tai nguyén truy nhap ngau nhién ma duge st dung dé xé4c dinh
muirc ting cudng phil séng (coverage enhancement - CE) lam vi du. L6p cong suét
cta thiét bi truyén thong khéng duge xem xét trong viéc chon murc CE ¢6 thé dan
dén viéc lua chon cac 1an lap truyén/nhan sai. Nhiing didu trén c6 thé 1am ting ti 1€
151 trong truy nhap ban dau, muc tiéu thu pin clia thiét bi va c6 thé dan dén viéc st

dung tai nguyén mang khong duoc t0i uu va din dén ting nhiéu lién 6 va ndi o.

Ngoai ra, can luu y rang muc tiéu 16p cong suat méi sau day cho NB-IOT
REL14 di duge thdng nhit trong toan thé RAN:

(Céc) 16p cong suit mai

Danh gia va, va néu thich hop, x4c dinh (céc) 16p cdng suat UE méi (vi du 14
dBm) va, h3 trg bao hidu cAn thiét, dé hd tro cong suat truyén tdi da thdp hon dbi voi
cac pin c6 kich thuéc nho, voi su hdi phuc MCL thich hop so véi Rel-13 (RAN4,
RAN2).

Cén luu y réng céc 16p cong suat bo sung & trén hai 16p cong suat duoc gidi

thiéu trong Rel-13 (23dBm va 20dBm) s& dugc gigi thicu.

Theo 3GPP, céac 16p cong suit UE x4c dinh cong suét dAu ra t6i da cho bang
thong truyén bét ky. Trong khi d6, theo cac phuong an lam vi du cta sang ché 16p
cong suat cua UE duogc xem xét dé x4c dinh mirc CE.

Tuy nhién, tvong tw nhu dd néu & trén, 16p cong suat ciia UE khong dugc xem
xét trong viéc chon muc CE, diéu nay c6 thé din dén viéc lua chon céc lan lap
truyén/nhan sai. Thay vao d6, chi cac ngudng RSRP ¢6 thé duoc xem xét trong viée
chon tai nguyén truy nhap ngau nhién ma duoc sur dung dé x4c dinh muc CE.

Céac phuong an lam vi du cta sang ché lién quan dén vi trf 16p cong sut cia

thiét bi truyén thong (vi du, thiét bi ngudi dung (UE)) dugc xem xét trong viéc chon

-14-



38856

tai nguyén PRACH dé xac dinh muc CE.

Trudc khi mé ta cac phuong 4n 1am vi du ciia sang ché mdt cach chi tiét hon,

tham chiéu duoc thuc hién dén Fig.3.

Chuyén sang Fig.3, Fig.3 1 hinh v& minh hoa tdng quan vé mot mdi trudng
trong d6 cac phuong an lam vi du cia sang ché ¢6 thé thuc hién viéc t61 vu NB-IOT.
Fig.3 12 so dd khdi c6 nhidu thiét bi 10 truyén thong trong mang hdn hop 100. Mang
hdn hop 100 bao gdm mang khong ddy 20, mang khong day/c6 day 25. Mang 20 bao
gdm UE 10-1 va mang 25 bao gdm eNB 10-2 va nit mang 10-3. Nit mang 10-3 ¢6
thé bao gdbm NCE, MME, va/hodc thiét bi SGW, nit mang nay c6 thé truyén thong
v6i eNB 10-2 va/hoac UE 10-1 thong qua truyén thong khdng day hodc cd day.

UE 10-1 bao gém mot hodc nhiéu bd xir Iy 10-A 1, mdt hodc nhiéu b6 nhé 10-
B1 chtta mdt hodc nhidu chwong trinh 10-C1, bd thu phat tan s vo tuyén 10-D1 c6
thé nhan va truyén dit lidu, giao dién mang c6 day 10-El, va mdt hodc nhiéu dng ten
10-F1. Ngoai ra, UE 10-1 ¢6 thé bao gdm bd xur ly (proc) Pwr 10-G1 cling dé thuc

hién céc hoat dong theo cac phwong an lam vi du.

Tuong tu, eNB 10-2 bao gém mot hodc nhiéu b6 xtr Iy 10-A2, mot hodc nhiéu
bd nhé 10-B2 chira mot hodc nhiéu chuong trinh 10-C2, bd thu phat thn sb vo tuyén
10-D2 ¢6 thé nhan va truyén dit liéu, giao dién mang cé day 10-E2, va mot hodc
nhiéu #ng ten 10-F2. Trong vi du trén Fig.1, nit mang 10-3 bao gdbm mdt hodc nhiéu
bd xtr ly 10-A3, mot hodc nhiéu bd nhé 10-B3 chira mot hodc nhiéu chuong trinh
10-C3, va giao dién mang c6 day 10-E3. Ngoai ra, eNB 10-2 c6 thé bao gdm bd xur

Iy Pwr 10-G2 cling @& thuc hién céac hoat ddng theo cac phuong an lam vi du.

Nt mang 10-3 ¢6 thé 1a thiét bi mang, ching han nhu d6i v6i thiét bi ciia nha
khai thac mang 4o (virtual network operator - VNO) va/hodc thiét bi mang gia dinh
cia thiét bi di dong cu thé. Ngoai ra, nhu d duge minh hoa ¢6 thé c6 két ndi khong
day 10-D3 duoc thiét 1ap gitra UE 10-1 va nut mang 10-3, ciing nhu két ndi c6
day/khdng day gitra eNB 10-2 va nut mang 30. C4c két nbi bat ky nay c6 thé duoc
stt dung d& truyén thong theo céc phuong an 1am vi du cua sang ché. Tuong tw v6i
UE 10-1 va eNB 10-2, niit mang 10-3 cfing c6 thé bao gdm b xir ly Pwr 10-G3 dé

thuc hién cac hoat dong theo cac phuong an lam vi du.
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Cn luu ¥ ring bd xit Iy Pwr bat ky cua UE 10-1, eNB 10-2, va/hogc nit mang
10-3 déu khong bi giéi han va cac hoat dong theo cac phuong an lam vi du ¢6 thé
dugc thuc hién véi bo xir Iy khac cla céac thiét bi nay, ching han nhu 14 (cac) b xir

ly 10-A1, 10-A2, va/hodc 10-A3.

Ngoaira, cac thiét bi va/hoiic cac két ndi nhu dugc thé hién trén Fig.3 chi minh
hoa cac thiét bi kha thi va/hogc cac két ndi thich hop st dung dé t61 vu NB-IOT, va
khong giéi han & cac phuong an lam vi dy nhu dugce boc 10 trong ban mod ta nay.
Ngoai ra, cac hoat dong dugc mo ta trong ban mo ta nay lién quan dén mang hon
hop, tuy nhién, didu nay khong gi6i han & day va cac phuong an lam vi du ctia sang

ché ¢ thé duoc thuc hién trong moi trudng mang khong hdn hop.

Cac bo nhé doc duge bang may tinh 10-B1, 10-B2, va 10-B3 ¢6 thé 12 loai bat
k¥ thich hop v6i méi truong k§ thuét cuc bd va ¢6 thé duoc thuc hién bang cach sir
dung cong nghé luu trit dit liéu thich hop bét ky, chéng han nhu céc thiét bi bd nhé
dua trén chét ban din, bd nh¢ nhanh, thiét bi va hé théng bd nhd tir, thiét bi va hé
théng bd nhé quang, b nhé ¢b dinh va bd nhé théo roi dugc. Cac bo xu ly 10-Al,
10-A2, va 10-A3 c6 thé 14 loai bat ky thich hop v6i mdi truong k¥ thuét cuc b, va
¢6 thé bao gdm mot hodc nhiéu trong s6 mdy tinh da nang, may tinh chuyén dung,
bd vi xtt ly, bd xir ly tin hi¢u sb (digital signal processor - DSP) va bd xur ly dua vao

chu trac xir Iy da 18i, 1a cac vi du khong gi6i han.

Néi chung, cac phuong an khac nhau cia UE 10-1 c6 thé bao gdm, nhung
khong giéi han &, dién thoai di dong ching han nhu dién thoai thong minh, thiét bi
k¥ thuat s hd trg c4 nhén (personal digital assistant - PDA) ¢6 kha nang truyén thong
khong ddy, may tinh xach tay c6 khé nang truyén thong khong day, thiét bi chup anh
chang han nhu camera k§ thuét sb c6 kha nang truyén thong khong day, thiét bi choi
trd choi c6 kha nang truyén thong khong day, thiét bi luu trit va phat nhac c6 kha
nzng truyén thong khong day, thiét bi internet cho phép truy nhép internet khong day
va trinh duyét, mdy tinh bang c6 kha nang truyén thong khong ddy, cling nhu cac
khéi di dong va thiét bi dAu cudi va hiu hét thiét bi truyén théng kiéu may (MTC)

b4t ky ma c6 thé két hop céc chirc nang nay.

Ngoai ra, can luu y rang mdc du céc phuong an 1am vi du cta sang ché da
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duge mo ta trong ban md ta nay voéi tham chibu dén NB-IOT c6 thé dugc trién khai
trong phd GSM va LTE, nhung séng ché khong bi gi6i han & cac phuwong an nay.
Céc phuong an lam vi du cla sang ché c6 thé duge thuc hién véi cac cong nghé

truyén thong hién tai va tuong lai bao gdm it nhit cac cong nghé 5G sap toi.

Twong tw nhu duge mo ta & trén, chi ngudng RSRP dugc xem xét trong thu
tuc chon tai nguyén truy nhép ngau nhién ma duoc sit dung dé xac dinh mtrc CE.
RSRP 13 mic trung binh tuyén tinh cta cong suét tin hiéu tham chiéu (tinh bang Oat)
qua bing thong dugce chi dinh (theo s§ lugng RE). Pay 1a muc quan trong khi ma UE
phai do dé chon, va/hodc chon lai 6. Trong thu tuc nay UE c6 thé uéc luong suy hao
dudng truyén bing 14y trung binh céc phép do RSRP duong xubng. UE con chon cac
mirc CE va c4c tai nguyén PRACH dya vao miic phu song duge dua ra boi cac phép

do RSRP dudng xudng.

Trong thu tuc truy nhép ngiu nhién, tip tai nguyén PRACH (vi du, cac chudi
thoi gian, tan sb, va mao dau) dugc tao ra cho mdi mirc phu séng, vi dy, s6 luong
chudi mao diu dbi véi mdi mire. Cac tai nguyén PRACH trén mdi mic phu soéng cb
thé tao cdu hinh theo thong tin hé thdng. UE (vi dy, UE chon céc tai nguyén PRACH
dwa vao mirc phit séng dugc dua ra béi phép do DL UE, vi duy, cac phép do RSRP.

Theo cac phuong 4n lam vi du 16p cong suit cua UE, nhu dugc boc 10 & trén,
dwoc xem xét trong viéc chon tai nguyén PRACH dé xac dinh mac CE. Ngudng
RSRP dé chon mitc CE/I3p lai dugc diéu chinh béi (c4c) tham s6 cu thé cua 16p cong
suat UE. Céac phuong an lam vi du d@ cap viéc chon muc CE t6i wu d& UE hd trg cac

16p cong suat mdi nhu duge md ta & trén.

Theo cac phuong an 1am vi du cuia sang ché cac ngudng RSRP dugc béo hi€u

c¢6 thé dugc didu chinh nhu sau:
Gia su:
o Céc ngudng mic CE cho mirc CE 1 =-100 dBm
o Céc ngudng mitc CE cho mirc CE 2 =-130 dBm
o Céc ngudng mitc CE cho mic CE 3 =-150 dBm

o Néu cong suét truyén UE thip hon hodc cao hon muyc ti€u, thi dan dén
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viéc bu (c6 dinh hodc c6 thé tao cau hinh)

. Luu y rang truong hop cong suét truyén thip hon, vi dy, phan bu

dwong, s& 13 dién hinh hon, nhung cé hai trudng hop déu tot dé bao phu

- RSRP — phan bu

. Déi véi 16p cong sudt “dic biét” thi ngudng 13, vi dy, -100 dBm

—-10dB=-110 dBm

. Déi véi 16p cong sudt “dc biét” thi ngudng 13, vi dy, -130 dBm

—10 dB =-140 dBm

. Déi véi 16p cong suét “dac biét” thi ngudng 13, vi du, -150 dBm

—10dB =-160 dBm

- RSRP + phin bl

. Déi véi 16p cong suAt “dac biét” thi ngudng 13, vi du, -100 dBm

+10 dB =-90 dBm

. bbi véi 16p cong suat “dac biét” thi ngudng 13, vi du, -130 dBm

+10dB =-120 dBm

. bbi véi 16p cong suit “dac biét” thi ngudng 13, vi dy, -150 dBm

+ 10 dB =-140 dBm

- RSRP * bién sb

. béi véi 16p cong suit “dac biét” thi ngudng 13, vi dy, -100 dBm

*1,1=-110 dBm

. bbi véi 16p cong suit “dac biét” thi ngudng 13, vi dy, -130 dBm

*1,1 =-143 dBm

«  DPbivéi 16p cong sudt “dic biét” thi ngudng 13, vi dy, -150 dBm

*1,1 =-165 dBm

- RSRP / bién sb

. Ddi véi 16p cong suit “dic biét” thi ngudng 13, vi dy, -100 dBm

/0,9=-111 dBm
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. Déi véi 16p cong suat “ddc biét” thi ngudng 13, vi dy, -130 dBm
/0,9 =-144 dBm

= Déi véi 16p cong suét “dac biét” thi ngudng la vi du -150 dBm /
0,9 =-166 dBm

- Mic CE trudce

o Néu UE la thiét bi, vi dy, 23 dBm va x4c dinh mtc CE dya vao
phép do RSRP 1a muc CE 2, thi UE s& chon muc CE 2

o Néu UE la thiét bi, vi dy, 14 dBm va xac dinh mtc CE dya vao

phép do RSRP 1a muc CE 2, thi UE s& chon mirc CE1
- Mt CE tiép theo

o Néu UE 1a thiét bi, vi du, 23 dBm va xé4c dinh mirc CE dya vao
phép do RSRP 1a murc CE 2, thi UE s€& chon muc CE 2

o Néu UE la thiét bi, vi du, 14 dBm va xac dinh mtc CE dua vao
phép do RSRP 1a muc CE 2, thi UE s& chon muc CE 3

Céc phén bl va céc bién s6 néu trén c6 thé dugc tinh toan dua vao l6p cdng

suét UE, vi du:

- cong suét — cong suét kha dung UE

- cong sudt + cong suit kha dung UE

- bién sb * cong suat kha dung UE

- bién s6 / cong suat kha dung UE

Céc phan bl néu trén c6 thé chi dinh 16p cong suét UE, vi dy, 0 d6i véi thiét
bi 23 dBm, 5 dB dbi véi thiét bi 14 dBm, v.v.

Céc bién s6 néu trén c6 thé chi dinh 16p cong sut UE, vi du, 1 dbi v6i thiét bi
23 dBm, 0,75 d6i v6i thiét bi 14 dBm, v.v.

Theo céch khac, mang c6 thé tao ra cac chi sb ctia 16p/cong suat TX UE t6i da
gia dinh dugc sir dung 8 x4c dinh ngudng mic CE, va UE s& ty dong xac dinh phan

bu dya vao cong suat truyen toi da thyc te cua UE nay so véi cong sudt TX gia dinh.
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Theo cach khac, cac ngudng RSRP ¢6 thé duge bao hiéu cho mdi 16p cong

suat.

Theo cach khac, UE chon tap tai nguyén PRACH dua vao 16p cong suit cia
UE nay, nghia 13, thiét bi 14 dBm Iludn chon tai nguyén PRACH 1, v.v.

Theo cac phuong an lam vi du clia sang ché, ¢6 su t6i wu truy nhép ngAu nhién
UE NB-IOT dbi v6i UE NB-ToT ¢6 cdng suét thap, vi du, 14 dBm. Lép cong suét
ctia UE duoc xem xét trong viéc chon tai nguyén PRACH dé xac dinh mtrc CE, va
ngudng RSRP dé chon muc CE/1gp lai dugc diéu chinh béi (cac) tham s6 cu thé cta

16p cong suat UE.

Néu cong suét truyén UE thap hon hogc cao hon muc tiéu, thi dan dén viéc bu

(¢ dinh hogc ¢6 thé tao c4u hinh):

RSRP — phén bu: phan bu phu thudc vao 16p cong suit UE;

RSRP + phén bu: phan bu phy thudc vao 16p cong suat UE;

RSRP * bién s6: bién sd phu thudc vao 16p cong suit UE;

RSRP / bién sb: bién sd phu thudc vao 16p cong suit UE;

Muc CE trudc: phu thude vao 16p cong suit UE;

Mic CE tiép theo: phy thudc vao 16p cong suat UE.

Céac phuong an thay thé kha thi theo cac phuong an 1am vi du cla sang ché ¢6
thé bao gdm:

Phuong an thay thé 1: Mang c6 thé chi béo 16p/cong suat TX UE t6i da gia
dinh duoc st dung dé xac dinh ngudng mtc CE, va UE s€ tu dong xéc dinh phén bu
dua vao cong suét truyén tdi da thuc té ctia UE ndy so véi cong suét TX gia dinh.

Phuong an thay thé 2: Cac ngudng RSRP ¢ thé duogc bao hiéu cho mdi 16p
cOng suét.

Phuong 4n thay thé 3: UE chon tép tai nguyén PRACH dua vao 16p cong suét
cua UE nay, nghia 13, thiét bi 14 dBm luédn chon tai nguyén PRACH 1, v.v.

Ngoai ra, UE ¢6 thé chi bao xem UE nay da thyc hién cac diu chinh ddi véi

viéc chon mic CE dya vao mirc cong sudt TX tdi da sao cho mang c6 theé dap ung
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didu chinh nay trong c4u hinh tai nguyén v tuyén DL hay chua.

Theo cac phuong an lam vi du, ngudng c6 thé duoc thiét 14ap cho cac muc CE,
ngudng mic CE, va/hodc mic RSRP bét ky. Ngoai ra, theo cac phuong an lam vi
du, cac ngudng hodc gia tri bét ky nay dugc két hop v6i cac hoat dong c6 thé duoc
biét dén boi thiét bi mang, c6 thé duoc xéac dinh boi thiét bi mang trong hogc trude
céc hoat dong mirc CE nhu dugc m6 ta trong ban mo ta nay. Ngoai ra, cac ngudng
hodc gia tri bét ky nay duge két hop véi cac hoat dong co thé dugc tao ra cho thiét

bi mang qua viéc bao hiéu, chang han nhu viéc bao hiéu don hudng hodc phét rong.

Viéc bao hiéu phat rong va/hodc dugc danh riéng c6 thé dugc str dung dé cung
cép thong tin néu trén cho UE. Theo céch khéc, (mot s6) thong tin néu trén c6 thé

duoc chi dinh tinh trong cac dac ta k¥ thuét nay.

Ngoai ra, néu khong c6 tai nguyén truy nhép ngau nhién kha dung dua vao
diéu kién néu trén, UE s€& coi 6 hién tai 1a bi cAm truy nhép, nghia 13, khong duge

phép truy nhap va s& chon (lai) 6 khac.
Hoic su két hop bat ky ctia phwong 4n néu trén.

Theo céch khéc hodc ngoai ra, theo mt phuong an lam vi du cua sang ché,
UE c6 thé chi bao xem liéu UE nay da thuc hién céc didu chinh d6i vé6i viée chon
mirc CE dya vao murc cong suit TX t6i da sao cho mang c6 thé dép ung diéu chinh
nay trong cAu hinh tai nguyén vo tuyén DL. Chi s6 nay s& 1a thong tin b6 sung vé kha
ning bao hiéu cua UE va ¢ thé dugc tao ra ddng thoi hodc riéng biét, hodc uu tién
duoc tao ra truge (priori) hodc tao ra trude.

Viduy, UE c6 thé so sanh néu viéc chon mitc CE 1a khac nhau, dya vao hai gia
thiét, gia st tinh toan viéc chon d6i véi cac stra ddi dwa vao cong suat TX t6i da dugc
hd tro thuc té, hodc khong c6 céc sta di bd sung bét ky dugc ap dung d61 véi vige
chon muc CE.

Tay thude vao viéec xem murc CE duge chon v6i hai gia thiét nay 12 gidng hay
khéc nhau, thi UE ¢6 thé chi bao cho cac mang xem c6 thé c6 su khéc biét trong muc

CE d6i v&i UL va DL hay khong.

Diéu nay sé& cho phép mang t6i wu hoa cac cap phat va thiét 1ap tai nguyén DL
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va UL mot cach chinh xéc.

Ngoai ra, can luu y rang, theo phuong én lam vi dy, UE s€ cin phai gia st
réng tai nguyén vo tuyén DL dugc tao cau hinh theo mdi mic CE duge chon dua vao

RACH.}

Fig.4A 13 hinh v& minh hoa cic hoat ddng c6 thé dugc thuc hién bdi thiét bi
mang chéng han nhu, nhung khong gi6i han ¢ UE 10-1 va/hodc eNB 10-2 nhu trén
Fig.3. Nhu duqc thé hién & budc 410, 12 bude diéu chinh muc ting cudng phi song
trude d6 dbi vai thiét bi mang bang cach st dung hoat dong truy nhép ngau nhién,
trong d6 hoat dong nay bao gdm it nhat mdt ngudng cong suét thu tin hiéu tham chiéu
duoc truyén thong véi thiét bi mang. Nhu duge thé hién & budce 420, 1a bude xac
dinh cdng suit truyén cua thiét bi mang; x4c dinh xem cong suét truyén cao hon hay
thap hon cong sut truyén muc tiéu cua thiét bi mang. Nhu duoc thé hién & budc 430
trén Fig.4A 1a budce bu it nhat mot ngudng cong suét thu tin hiéu tham chiéu, dya
vio xem cOng suét truyén 14 cao hon hay thap hon muc tiéu. Sau d6, nhu dugce thé
hién & budc 440, 12 bude sir dung viée bu it nhit mdt ngudng cong suét thu tin hiéu

tham chiéu dé diéu chinh muc ting cudng phu séng d6i cua thiét bi mang.

Theo céc phuong an 1am vi du nhu duge mo ta trong phén & trén, d6i voi
treong hop cong suét truyén thap hon myc tiéu, thi phén bu cua it nhét mot ngudng
cong suét thu tin hiéu tham chiéu bao gdm phan bu duong, va dbi véi truong hop
cong sut truyén cao hon muc tiéu, thi ph?ln bu cua it nhat mot ngudng cong sudt thu

tin hiéu tham chiéu bao gom phan bu am.

Theo céc phuong 4n 1am vi du nhu duge md ta trong cac phan & trén, cong

suét truyén c6 muyc tiéu cua thiét bi mang la dwa vao 16p cong suat ca thict bi mang.

Theo cac phuong an 1am vi du ctia sang ché nhu dugc mo ta & trén, c6 thiét bi
bao gdm: phuong tién dé diéu chinh [(cac) bd xit Iy 10-Al, 10-A2, 10-G1, va/hode
10-G2 nhu trén Fig.3], mic ting cudng phu séng trude do d6i v6i thiét bi mang [UE
10-1 va/hodc eNB 10-2 nhu trén Fig.3] bang cach st dung hoat dong truy nhap ngau
nhién, trong d6 hoat dong nay bao gdm it nhat mt ngudng cong suét thu tin hiéu
tham chiéu duoc truyén théng voi thiét bi mang. Phuong tién dé x4c dinh [(cac) bd

xir Iy 10-A1, 10-A2, 10-G1, va/hodc 10-G2 nhu trén Fig.3] cong suét truyén clia thiét
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bi mang; xac dinh xem cdng suét truyén 14 cao hon hay thap hon cong sudt truyén
muc tiéu cta thiét bi mang. Phuong tién d€ bu [(c4c) bo xir Iy 10-A1, 10-A2, 10-G1,
va/hodc 10-G2 nhu trén Fig.3] it nh4t mot ngudng cong suét thu tin hiéu tham chiéu,
dua vao viéc xem cong sut truyén 13 cao hon hay thip hon muc tiéu. Ngoai ra, c6
phuong tién dé sir dung [béi UE 10-1, eNB 10-2, va/hodc nit mang 10-3 nhu trén
Fig.3] phan bu cla it nhit mot ngudng cong suét thu tin hiéu tham chiéu dé diéu

chinh muec ting cudong phi séng cua thiét bi mang.

Theo khia canh lam vi du cia sang ché theo phan néu trén, trong d6 phuong
tién dé diu chinh, xac dinh, bu, va st dung bao gém vat ghi 1au dai doc dugc bang
may tinh [(c4c) bd nhé 10-B1, 10-B2, va/hodc 10-B3 nhu trén Fig.3] dugc ma hoa
v6i chuong trinh may tinh [cac chuong trinh 10-C1. 10-C2, va/hodc 10-C3 nhu trén
Fig.3] thuc thi duogc béi it nhit mdt bd xu 1y [(cac) b xir ly 10-Al, 10-A2, 10-Gl,
va/hoic 10-G2 nhu trén Fig.3].

Fig.4B 1a hinh v& minh hoa thém vé céc hoat dong ¢ thé duoc thuc hién boi
thiét bj mang chéng han nhu, nhung khéng gi6i han 6 UE 10-1 va/hoac eNB 10-2
nhu trén Fig.3. Nhu dugc thé hién & bude 460, 1a budc thu nhéan bao hiéu bao gém it
nh4t mot trong sd nhidu mic ngudng cong suét thu tin hiéu tham chiéu (RSRP), boi
thiét bi ngudi dang. Nhu duge thé hién & budc 470 12 budc xéac dinh tham s6 16p
cong sut dugce két hop voi thiét bi nguoi dung, boi thiét bi ngudi dung. Sau d6 trong
budc 480 trén Fig.4B, 1a budce chon tép tai nguyén trong s& mdt hodc nhiéu tap tai
nguyén dé thyc hién thu tuc truy nhép mang v6i mang truyén thong, duya it nhét vao
it nhit mdt trong sd cac mitc ngudng cong suét thu tin hidu tham chiéu va tham sd

16p cong suat néu trén.

Theo céc phuong an 1am vi du nhu duge moé ta trong phan & trén, tham s6 16p
cong suit xac dinh cong suAt du ra toi da kha dung cla thiét bi nguoi ding cho bang
thong truyén bat ky.

Theo c4c phuong an 1am vi dy nhur dugc m6 ta trong c4c phan néu trén, tham
s6 16p cong sut néu trén dugc két hop véi thiét bi ngudi dung duoc thu nhén tir

mang truyén thong trong khéi thong tin hé thong.

Theo céc phuong an lam vi du nhu duge md ta trong cac phan néu trén, thi it
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nhét mdt trong sb cac muc ngudng cong suat thu tin hi¢u tham chiéu duge sir dung

dé x4c dinh muc ting cudng phu séng dé chon tap tai nguyén.

Theo c4c phuong 4n lam vi du nhu duge md ta trong cac phan néu trén, c6
bude didu chinh it nhat mot trong s cic mitc ngudng cong sudt thu tin hidu tham
chiéu boi tham s 16p cong suit néu trén, va trong d6 budc chon bao gdm viée st
dung cac mirc ngudng cong suét thu tin hidu tham chiéu dugc didu chinh dé x4c dinh
murc ting cuong phu song dé chon tap tai nguyén cho thu tuc truy nhdp mang cia

mang truyén thong.

Theo céc phuong an lam vi du nhu duge mo ta trong céc phan néu trén, budce
didu chinh bao gdm: ddi véi trudong hop tham s 16p cong sut nhé hon mirc ngudng,
thi budc didu chinh bao gdm viéc lam ting mirc ngudng, va d6i véi truong hop tham
s6 16p cong sudt 16n hon mirc ngudng thi bude didu chinh bao gdm viéc giam mirc

ngudng.

Theo cac phuong an 1am vi dy nhu dugc mé ta trong cac phan néu trén, cac
mitc ngudng cong suat thu tin hi¢u tham chiéu tuong Umng v6i ngudng RSRP 1,

ngudng RSRP 2, va ngudng RSRP 3.

Theo cé4c phwong an 1am vi du nhu dugc md ta trong cac phan néu trén, d6i
v6i truong hop tham s8 16p cong suét chi bao thiét b ngudi ding 1a thiét bi 14 dBm,
thi ngudng RSRP 1 duoc chon d8 thuc hién thu tuc truy nhép mang v6i mang truyén

thong.

Theo cac phuwong an 1am vi dy nhu dwge md ta trong cac phan néu trén, cac
muc ngudng cong sudt thu tin hiéu tham chiéu dugc thu nhén tir mang truyén thong
trong khdi théng tin hé théng.

Theo céc phuong 4n 1am vi dy nhu duge md ta trong cac phan néu trén, mang
truyén thong bao gdm mang internet van vat (NB-IoT) bang hep.

Theo céc phuong 4n 1am vi du nhu duge md ta trong c4c phan néu trén, thiét
bi nguoi dung la thiét bi hd tro 16p cong suét 14 dBm.

Theo cc phuong 4n lam vi du nhu duge md ta trong c4c phan néu trén, thu

tuc truy nhdp mang bao gdm tht tyc kénh truy nhap goi tin ngau nhién.
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Theo c4c phuong an lam vi du ciia sang ché nhu dugc md ta & trén, ¢6 thiét bi
bao gébm: phuong tién dé thu nhan [mot hodc nhiéu #ng ten 10-F1 va/hodc 10-F2,
(cac) bd xt ly 10-Al, 10-A2, 10-G1, va/hodc 10-G2 nhu trén Fig.3] bdo hiéu bao
gbm it nhAt mot trong sd cac mirc ngudng thu tin higu tham chiéu (RSRP), boi thiét
bi ngudi ding [UE 10-1 trén Fig.3]; phuong tién dé xac dinh [(céac) bo xit Iy 10-Al,
10-A2, 10-G1, va/hodc 10-G2 nhu trén Fig.3] tham sd 16p cong sut duge két hop
v&i thiét bi ngudi ding, bai thiét bi ngudi ding; va phuong tién d& chon [(céc) bo xur
Iy 10-A1, 10-A2, 10-G1, va/hodc 10-G2 nhu trén Fig.3] tip tai nguyén trong s mot
hodic nhidu tip tai nguyén dé thyuc hién tha tuc truy nhdp mang véi mang truyén
thong, dua it nhit vao it nhit mot trong s6 cac mirc ngudng cong suét thu tin hiéu

tham chiéu va tham so6 16p cong suat néu trén.

Theo khia canh 1am vi du cua sang ché theo phan néu trén, trong d6 phuong
tién dé thu nhan, x4c dinh, va chon bao gém vat ghi 1au dai doc dugc bang mdy tinh
[(cac) bd nhé 10-B1, 10-B2, va/hodc 10-B3 nhu trén Fig.3] dugc ma héa v6i chuong
trinh may tinh [cac chwong trinh 10-C1. 10-C2, va/hodc 10-C3 nhu trén Fig.3] ma
thuc thi dugc béi it nhat mét bo xir Iy [(céc) bo xtr Iy 10-Al, 10-A2, 10-G1, va/hodc
10-G2 nhu trén Fig.3].

Uu didm cua cac phuong 4n lam vi du clia sang ché bao gom it nhat:

. Lép cong sudt ctia UE dugc xem xét trong viée xac dinh mirc CE
. Nhidu lién tAn va noi tin dugc giam do st dung mic CE dung trong thu

tuc truy nhép ngiu nhién
. Mz tiéu thu pin UE dugc t61 uu
. Viéc sir dung tai nguyén NW dugc t61 uu

. DPong thai trong tu cling c6 thé trd nén ndi bat trong NR trong d6 pham
vi rdng hon cia cac thiét bi/dich vu MTC khac nhau dugc xem xét @& duoc hd trg.

N6i chung, cc phuong an khac nhau ¢6 thé duoc thuc hién trong phan cimg
ho#c mach chuyén dung, phan mém, logic hozc két hop bét ky cua cac dang nay. Vi
du, mot s6 khia canh c6 thé dugc thuc hién trong phéan cting, trong khi cac khia canh

khac c6 thé duoc thuc hién trong phﬁn sun hodc phﬁn mém ma c6 thé duogc thuc thi
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b&i bo diéu khién, bd vi xur 1y hodc thiét bi dién toan khéc, mac du sang ché khong
bi gi6i han & d6. Trong khi cac khia canh khac nhau cua séng ché cé thé dugc minh
hoa va mé ta dudi dang cac so dd khéi, luu dd, hodc st dung mot s6 biéu dién truc
quan khac, cAn hiéu rang cac khéi, thiét bi, hé thdng, k¥ thuét hodc phuong phap
dugc md ta trong ban mo ta nay co thé duoc thuc hién, dudi dang cac vi du khong
gid1i han, trong phan ctng, phan mém, phan sun, mach chuyén dung hodc logic, phan
cing da nang hodc b didu khidn hodc thiét bi dién toan khéc, hodc mot s6 két hop

cua cac dang nay.

Céac phuong an trong s6 cac phuong 4n lam vi dy cla sang ché c6 thé dugce
thyc hién trong cac bd phan khac nhau ching han nhu cac médun mach tich hop.
Thiét ké ciia cac mach tich hop néi chung 12 qua trinh tw dong héa cao. Céc cOng cu
phan mém phuc tap va manh c6 sin dé chuyén doi thiét k& muc logic thanh thiét ké

mach béan dn s&n sang dé duoc khac va tao ra trén 16p nén ban dan.

Tu ngit “lam vidy” ¢6 thé duoc st dung trong ban mo ta nay c6 nghia la “dong
vai tro 1am vi du, 14y vi du, hodc minh hoa”. Phuong 4n bat ky dugc md ta trong ban
mb ta ndy 13 “vi dy” khong nhét thiét phai dugc hiéu 13 duoc wu tién hodc c6 loi hon
c4c phuong an khac. TAt ca cac phuong an duge mo ta trong phén mo ta chi tiét nay
1a cac phwong an lam vi dy duge dé cap dé cho phép ngudi cé hiéu biét trung binh
trong linh vuc k¥ thudt nay thyc hién hodc sir dung sang ché va nhung khong giéi

han pham vi ciia séng ché ma duoc xé4c dinh boi bd yéu cau bao ho.

Phin md ta trén ddy 1a cac vi du khong bi gidi han cung cép phan mo ta day
dt va mang thong tin vé phuong phap va thiét bi t6t nhat dugc sang tao boi céc tac
gia dé thyc hién sang ché nay. Tuy nhién, nhidu stra ddi va thay thé c6 thé trd nén rd
rang d6i v6i ngudi co hidu biét trung binh trong linh vuc k¥ thuat co lién quan dén
phan mo ta néu trén, khi dugc doc két hop v6i cac hinh v& kém theo va bo yéu cu
bao ho di kém. Tuy nhién, tht ca stra ddi va dang tuong tu dbi vé6i sang ché van s&

ndm trong pham vi ciia sang ché nay.

Can luu ¥ rang cac thudt ngit “duge ndi”, “dugc ghép”, hodc bién thé bat ky
cla cac thuét ngit nay, c6 nghia la két néi hodc ghép ndi bét ky, theo céach truc tiép

hodc gidn tiép, gitta hai hodc nhieu phan tu, va c6 thé bao gdm sy c6 mat clia mot
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hozic nhiéu bd phan trung gian giita hai phén tir nay ma “dugc nbi” hoic “dugc ghép”
v&i nhau. Viée ghép ndi hodc két ndi giita cac phan tit ¢6 thé 1a sy ghép nbi hodc két
nbi vé& mit vat ly, logic, hodc sy két hop cuia viée ghép nbi va két nbi nay. Nhu duge
st dung trong ban mo ta nay hai phan tt c6 thé dugc xem 13 “duoc nbi” hodc “duoc
ghép” véi nhau bang cach st dung mdt hodc nhiéu day, cap va/hodc két nbi dién
duoc in, cling nhu béng céach st dung ning luong dién tu, chéng han nhu ning lugng
dién tir ¢ cac budc séng & vung tAn sb vo tuyén, ving vi song va ving quang hoc
(bao gdm ca kha kién va khong kha kién), nhung sang ché khong bi gidi han & do.
Ngoai ra, mot s& d4u hiéu cta cac phuong 4n duge wu tién cua sang ché co thé
duoc st dung dé tao ra thuan lgi ma khong st dung cac d4u hiéu tuong Gng khéc.
Nhu vy, phan md ta trude d6 nén dugc hidu 12 chi minh hoa vé cac nguyén ly cla

sang ché, va ma khong lam gi6i han sang ché.
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YEU CAU BAO HO
1. Phuong phap dé chon mitc ting cudng phu séng dya vao 16p cong sudt, phuong

phap nay bao gdm cac bude:

thu nhan bao hiéu bao gdm it nhAt mot trong s cac mitc ngudng cong suit thu
tin hidu tham chiéu béi thiét bi ngudi dung;

xé4c dinh tham s6 16p cong sudt dugc két hop voi thiét bi ngudi dung boi thiét
bi nguoi dung;

chon tép tai nguyeén trong s& mot hodc nhiéu tap tai nguyén dé thuc hién thu
tuc truy nhdp mang v6i mang truyén thong, dya it nhét vio it nhét mot trong sd cac
mttc ngudng cong suat thu tin hiéu tham chiéu va tham sb 16p cong suét néu trén; va

didu chinh it nhat mot trong s6 cic mirc ngudng cong sudt thu tin hiéu tham
chiéu boi tham sb 16p cong suit néu trén,

trong d6, bude chon bao gdm bude st dung cac mirc ngudng cong sut thu tin
hiéu tham chiéu duoc diéu chinh dé xac dinh muc ting cudng phi séng dé chon tap
tai nguyén cho thu tuc truy nhdp mang véi mang truyén thong.
2. Phuong phéap theo diém 1, trong d6 tham s6 16p cong suét x4c dinh cong suat dau
ra t&i da kha dung tai thiét bi nguoi ding dbi v6i bang thong truyén bat ky.
3. Phuong phap theo diém 1, trong d6 it nhat mot trong s cac mirc ngudng cong suét
thu tin hiéu tham chiéu dugc str dung dé x4c dinh mirc ting cudng phi séng dé chon
tap tai nguyén.
4. Phuong phép theo diém 1, trong d6 cac miic ngudng cong suét thu tin higu tham
chiéu dugc thu nhén tir mang truyén thdng trong khéi thong tin hé thong.
5. Phuong phap theo diém 1, trong d6 mang truyén théng bao gdm mang internet van
vat bang hep (narrow band internet of things - NB-IoT).
6. Phuong phéap theo diém 1, trong d6 thiét bi ngudi dung 1a thiét bi hd tro 16p cong
suit 14 dBm.
7. Phuong phép theo diém 1, trong d6 thu tuc truy nhap mang bao gbm thil tuc kénh

truy nhap ngau nhién vét ly.
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8. Thiét bi & chon muc ting cudng phi song dua vao 16p cong suét, thiét bi ny bao
gbm:

it nhat mot bo xtr ly; va

it nhat mot bd nhé bao gdm ma chuong trinh may tinh, trong d6 it nhat mot
bd nhé va mi chuong trinh may tinh dugce tao cAu hinh, véi it nhat mot bo x1 1y, 1am

cho thiét bi it nhét thuc hién:

thu nhé4n bao hiéu bao gbm it nhit mdt trong sb cac mirc ngudng cong sut thu
tin hiéu tham chiéu béi thiét bi nguoi dung;

xéc dinh tham s8 16p cong suét duge két hop véi thiét bi ngudi ding boi thiét
bi nguoi dung;

chon t4p tai nguyén trong s6 mot hoic nhiéu tap tai nguyén dé thuc hién thu
tuc truy nhdp mang v&i mang truyén thong dya it nhét vao it nhit mot trong s6 cac

murc ngudng cdng suat thu tin higu tham chiéu va tham s0 16p cOng suat néu trén; va

didu chinh it nhat mdt trong s6 cac mirc ngudng cong suét thu tin hiéu tham
chiéu bai tham sb 16p cong suét néu trén,

trong d6, budc chon bao gdm budc st dung cac mitc ngudng cong suét thu tin
hiéu tham chiéu dugc didu chinh dé xac dinh muc tang cudng phi song dé chon tap
tai nguyén cho thu tuc truy nhap mang v6i mang truyén thong.
9. Thiét bi theo diém 8, trong d6 tham s6 16p cong suét x4c dinh cong suét dau ra t6i
da kha dung tai thiét bi ngudi dung d6i v6i bang thong truyén bat ky.
10. Thiét bi theo diém diém 8, trong d6 tham sd 16p cong suét néu trén duoc két hop
véi thiét bi nguoi dung duge thu nhén tir mang truyén thong trong khéi thong tin hé
théng.
11. Thiét bi theo diém 8, trong d¢ it nhit mot trong sd cac mirc ngudng cong suét thu
tin hiéu tham chiéu duoc st dung dé x4c dinh mirc ting cudng phu song dé chon tap
tai nguyén.
12. Thiét bi theo diém 8, trong d6 cac mirc ngudng cong suét thu tin hiéu tham chiéu

dugc thu nhéan tr mang truyén thong trong khdi thong tin hé théng.
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13. Thiét bi theo diém 8, trong d6 mang truyén thong bao gdm mang internet van vat
bing hep (NB-IoT).

14. Thiét bi theo didm 8, trong d6 thibt bi ngudi ding 1a thiét bi hd trg 16p cong suét
14 dBm.

15. Thiét bi theo diém 8, trong d6 thu tuc truy nhap mang bao gdm thi tuc kénh truy

nhap ngiu nhién vét ly.

16. Thiét bi d& chon mtc ting cudng phu séng dya vao 16p cong sudt, thiét bi nay
bao gdm:

it nhat mdt bd xt ly; va

it nhat mot bd nhd bao gdm ma chuong trinh mdy tinh, trong d6 it nhat mot

bd nhé va ma chwong trinh mdy tinh dugc tao c4u hinh, v6i it nhat mdt bd xt 1y, 1am

cho thiét bi it nhét thuc hién:

truyén béo hidu bao gom it nhat mot trong so cac muttc ngudng cong suat thu

tin hiéu tham chiéu boi nit mang; va

thu nhan cc cudc truyén dudng 1én tir thiét bi ngudi dung thong qua thu tuc
truy nhap mang trén tap tai nguyen trong s& mdt hodc nhiéu tap tai nguyén duge chon
boi thiét bi nguoi dung duya it nhit vao it nhat mot trong s6 cic mitc ngudng cong
suét thu tin hiéu tham chiéu va tham s6 16p cong sudt dugc két hop véi thiét bi nguoi

dung tai nat mang,

trong do it nhit mdt trong sb cac mirc ngudng cong suét thu tin hiéu tham
chidu dugc didu chinh boi tham s6 16p cong suat néu trén, va tap tai nguyén dugc
chon trong s6 mdt hodc nhiéu tap tai nguyén dya vao cac mitc ngudng cong suét thu
tin hiéu tham chiéu duoc diéu chinh.
17. Thiét bi theo diém 16, trong d6 tham s6 16p cong suét duoc x4c dinh 1a cong suét
dAu ra t6i da kha dung tai thiét bi ngudi ding d61 véi bang thong truyén bat ky.
18. Thiét bj dé chon mtc ting cudng phi séng dya vao 16p cong sudt, thiét bi nay

bao gom:

it nhat mot bd xu ly; va
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it nhat mdt bd nhé bao gdm ma chuong trinh mdy tinh, trong do it nhét mot
bd nhé va ma chuong trinh may tinh duoc tao cAu hinh, véi it nhit mot bo xit ly, 1am

cho thiét bi it nhét thuc hién:

truyén béo hidu bao gom it nhat mgt trong s6 cac muc ngudng cong suit thu

tin hi¢u tham chiéu boi nit mang; va

thu nhan céc cudc truyén dudng 1én tir thiét bi ngudi dung thong qua thu tuc
truy nhap mang trén tap tai nguyén trong s6 mot hodc nhiéu tap tai nguyén dugc chon
b&i thiét bi ngudi dung dua it nhit vao it nhat mot trong s6 cac mitc ngudng cong
suét thu tin hiéu tham chiéu va tham s6 16p cong suét duoc két hop véi thiét bi ngudi

dung tai nut mang,

trong do it nhit mot trong s6 cac muc ngudng cong suit thu tin hiéu tham
chiéu duoc st dung dé x4c dinh muic ting cudng phu séng dé chon tap tai nguyén.
19. Thiét bi dé chon muc ting cudng phu séng dya vao 16p cong suét, thiét bi nay
bao gdm:

it nhat mot bo xtt ly; va

it nhat mdt bd nhé bao gdm ma chwong trinh mdy tinh, trong d6 it nhat mot
b6 nhé va ma chuong trinh may tinh duoc tao cAu hinh, véi it nhat mot bo xir 1y, 1am
cho thiét bi it nhét thyc hién:

thu nhan bao hi¢u bao gdm it nhit mot trong sb cac mirc ngudng cong suét thu
tin hiéu tham chiéu béi thiét bi ngudi dung;

x4c dinh tham s6 16p cong sudt dugc két hop i thiét bi ngudi ding bdi thiét
bi nguoi dung; va

chon t4p tai nguyén trong s& mot hodc nhiéu tap tai nguyén dé thuc hién thu
tuc truy nhdp mang véi mang truyén thong dua it nhét vao it nhat mot trong s6 céc
muc ngudng cong suét thu tin hidu tham chiéu va tham s6 16p cong suét néu trén,

trong do it nhit mot trong s6 cdc muc ngudng cong suét thu tin hiéu tham

chiéu duoc st dung dé x4c dinh mirc ting cudng phu séng dé chon tap tai nguyén.
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" M6 ta truong PRACH-Config

initial-CE-level . B . .

Chi mirc PRACH CE ban d3u khi truy cap nghu nhién, xem TS 36.321 [6]. Néu khong duoc tao chu hinh, UE chon mirc PRACH CE dua vao
mizc RSRP do dugc, xem 36.321 [6]

highSpeedFlag

Tham sé: High-speed-flag, xem TS 36.211 [21, 5.7.2]. TRUE twong @mg v6i tAp gidi han va FALSE tuong Umg v&i tap khong bi gi6i han

maxNumPreambleAttemptCE

S6 13n truyén mao diu téi da déi v6i mdi mirc CE. Xem TS 36.321 [6]

mpdcch-NarrowbandsToMonitor
‘Bing hep dé diéu khién MPDCCH cho RAR, xem TS 36,213 [23]

mpdcch-NumRepetition-RA

S6 14n Ip lai ti da cho khong gian tim kiém chung (CSS) cia MPDCCH cho RAR, Msg3 va Msgd, xem TS 36.211 [21]

mpdcch-startSF-CSS-RA

Bt dAu chu hinh khung con cho khong gian tim kiém chung (CSS) ctia MPDCCH, bao gdm RAR, truyén lai Msg3, PDSCH véi gidi quyét
tranh chip va PDSCH véi RRCConnectionSetup, xem TS 36.211 [21] va TS 36.213 [23]. Gi tri v1 twong tng Vi 1, gia tri vldot5 twong ing
véi 1,5, va tuong fur.

n ymRepetitionPerPreambleA ttempt

S 14n lip PRACH trén mdi 1an thir cho mi mirc CE, Xem TS 36.211 [21]

prach-FreqOffset o L
Tham sb: prach-FrequencyOffset, xem TS 36.211 [21, 5.7.1]. Déi v6i TD, khoang gia tri phy thudc vio gia tri cta prach-Configindex

prach-HoppingConfig
NC’fm hinh budc nhay tin sé dic trung cho mirc phi séng cho PRACH
prach-ParametersListCE
CAu hinh c4c tham s6 PRACH cho mbi mize CE. Myc dAu tién trong danh séch 13 céc tham s§ PRACH ciia mirc CE 0, myc tht hai trong danh
sach 12 cac tham s6 PRACH ciia mirc CE 1, va tuong tu
prach-StartingSubframe
Chu ky khung con bt dAu PRACH, dugc biéu dién béi s6 luong cac khung con sn cé dé truyén mao d4u (co hoi PRACH), xem TS 36.211
[21]. Gié trj sf2 tuong twong tmg v6i 2 khung con, sf4 tuong {mg véi 4 khung con va tuong ty. EUTRAN tao cAu hinh chu ky khung con bt

S z 2

&iu PRACH 16n hon hoiic bing sé luong céc 14n 1ip PRACH trén mdi 1an thir cho m3i mitc CE (numRepetitionPerPreambleAttempt)

rootSequencelndex
Tham s6: RACH_ROOT_SEQUENCE, xem TS 35.211 [21, 5.7.1]
rsrp-ThresholdsPrachinfoList
Tiéu chi cho c4c UE BL va UE trong CE dé chon tip tai nguyén PRACH. Lén t6i 3 gié tri ngudng RSRP dugc béo hiéu d& xac dinh mic CE
cho PRACH, xem TS 36.213 [23]. Phin tir thi nhit twong éng v6i ngudng RSRP 1, phin tir thir hai twong \mg v6i ngudng RSRP 2, va twong
ty, xem TS 36.321 [6].
zeroCorrelationZoneConfig
Tham s&: Céu hinh NCS, xem TS 36.211 [21, 5.7.2: bang 5.7.2-2] cho dinh dang mao &3u 0.3 va TS 36.211 [21, 5.7.2: bang 5.7.2-3] cho dinh
. dang mao dhu 4.

FIGURE 2
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401: Piéu chinh mirc tang cuong phu séng cho thiét bi mang su
dung hoat dong truy cép ngau nhién, trong d6 hoat dong nay bao
gom it nhit mot ngudng cong suét thu tin hiéu tham chiéu dugc
truyén thong véi thiét bi mang

402: Xéc dinh cong suét truyén cua thiét bi mang; x4c dinh liéu
cong suét truyén cao hon hay thip hon cong suét truyén dich ctia
thiét bi mang

v

403: Dya vao liéu cong suit truyen cao hon hay thap hon dich, bu
it nhat mot ngudng cong suét thu tin hiéu tham chiéu

A

440: st dung viéc bu it nhit mot ngudng cong suét thu tin higu
tham chiéu @& didu chinh mitc tdng cudng phi séng cho thiét bi
mang

FIGURE 4A
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460: thu nhén, bcn thiét bi ngudi ding, béo hleu bao gdm it
nhit mot trong s6 cac mirc ngudng cong suét thu tin higu
tham chiéu (RSRP)

470: x4c dinh, bdi thiét bi ngudi ding, tham s6 16p cong
suat dugc ket hop véi thiét bi ngudi dung

A

480: chon dua it nhit vao it nhat mot trong ! sb céc ngudng
cong sut thu tin hig¢u tham chiéu Va tham s 16p cong sudt
néu trén, mot tap tai nguyén trong s6 mot hodc nhiéu tap tai
nguyén d8 thuc hién tha tuc truy nhip mang v6i mang
truyén thong

FIGURE 4B
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