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Linh vue k§ thuit dwoc dé cap
Sang ché dé cap dén linh vuc k§ thuit truyén thong di dong, cu thé 1a d& cap dén

phuong phap va thiét bi xac dinh tai nguyén mién thoi gian.

Tinh trang k¥ thuit ciia sing ché

Trong phwong tién két ndi van vét (Vehicle to Everything - V2X) theo cong nghé
tién hoa dai han (Long Term Evolution - LTE), bé tai nguyén tao cdu hinh don vi thoi
gian thanh khung con. Vi khung con duoc xac dinh trong LTE V2X khéc v6i khung con
dwoc x4c dinh trong vo tuyén méi (New Radio - NR) V2X, phuong phép tao cAu hinh bé
tai nguyén trong LTE V2X c6 thé khong dwoc tng dung cho NR V2X. Céan phai xédc
dinh cach x4c dinh cdu hinh bé tai nguyén trong LTE V2X.

Ban chit ky thuét ciia sang ché

Céc phuong 4n ctia sing ché dé xuit phuong phép va thiét bi xac dinh tai nguyén
mién thoi gian va thiét bi dau cudi.

Phuong 4n cua sang ché dé xuit phuong phap x4c dinh tai nguyén mién thoi gian,
phuong phép nay bao gém: thiét bi ddu cudi x4c dinh tip hop khe thoi gian tht nhit
trong khoang thoi gian thi nhét, va thiét bi dau cudi Iwra chon mot phén cua cac khe thoi
gian tir tip hop khe thoi gian tht nhét dya trén 4nh xa bit thi nhat, mot phan cta céc khe
thoi gian tao ra tai nguyén mién thoi gian cua bé tai nguyén.

Phuong 4n cta sang ché dé xudt thiét bi x4c dinh tai nguyén mién thoi gian, thiét
bi nay bao g(‘”)m bd phan x4c dinh. B6 phan xac dinh duoc tao cdu hinh dé x4c dinh tap
hop khe thoi gian thir nhét trong khoang thdi gian thtr nhit va dé lya chon mot phan cua
céc khe thoi gian tir tip hop khe thoi gian thi nhit dua trén 4anh xa bit th nhat, mot phan
ctia cac khe thoi gian tao ra tai nguyén mién thoi gian cua bé tai nguyén.

Phuong an cia sang ché dé xuit thiét bi dAu cudi bao gém bd x1t Iy va bo nhé. B
nhé duge tao cdu hinh dé luu trix chuong trinh may tinh va bo xtt Iy duoc tao cu hinh dé
goi ra va chay chuong trinh may tinh dugc huu trit trong bo nhd dé thuc thi phuong phap

xac dinh tai nguyén mién thoi gian.
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Phuong an cta sang ché d& xuit chip duoc tao cAu hinh d& thyc hién phwong phép
x4c dinh tai nguyén mién thoi gian.

Cu thé 13, chip bao gém bd xir 1y dugc tao cAu hinh dé goi ra va chay chuong trinh
méy tinh tr bd nhé, sao cho thiét bi c6 chip ¢6 thé thyc hién phuong phép x4c dinh tai
nguyén mién thoi gian.

Phuong an cla sang ché @& xuit phuong tién luu trit co thé doc dugc bang may
tinh ¢6 thé luu trit chwong trinh may tinh ma cho phép may tinh thuc thi phuong phap
x4c dinh tai nguyén mién thoi gian.

Phuong an cta sang ché d@& xuét san phdm chuong trinh may tinh bao gdm 1énh
chuong trinh may tinh cho phép méy tinh thyuc thi phwong phap xéc dinh tai nguyén mién
thoi gian.

Phuong an cua sang ché d& xuit chuong trinh may tinh, chwong trinh nay khi
duogc chay trén méy tinh s& thuc thi phwong phap xac dinh tai nguyén mién thoi gian.

Theo giai phap k¥ thuét cua cac phuong 4n cla sang ché, trong NR V2X, thiét bi
diu cudi c6 thé xac dinh tap hop khe thoi gian thir nhét trong khoang théi gian thi nhét,
va cac khe thoi gian trong tip hop khe thoi gian thi nhét 13 cac khe thoi gian c6 kha
ning tao ciu hinh bé tai nguyén. Thiét bi diu cudi c6 thé lua chon mot phan ciia cac khe
thoi gian tir tAp hop khe thoi gian thi nhit dua trén 4nh xa bit thir nhat. Mot phan cia cac
khe thoi gian tao ra tai nguyén mién thoi gian cta bé tai nguyén. Bing cach sir dung giai

phap k¥ thudt clia cac phuong 4n cua sang ché, bé tai nguyén dugc tao céu hinh bing
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cach 14y céc khe thoi gian 1am cac don vi thoi gian, sao cho tai nguyén mién thoi gian

ctia bé tai nguyén c6 thé dugce xac dinh mot cach hiéu quéd va rd rang, va co thé cai thién

ty 1€ str dung ctia céc tai nguyeén.

MO ta vin tit cac hinh vé

Céac hinh v& duoc md ta ¢ day dugce st dung dé giap hiéu hon sang ché va tao
thanh mét phan ciia sang ché. Cac phuong 4n so luge va cac ndi dung md ta cdc phuong
an nay duogc su dung dé giai thich sang ché, va khong tao ra gi6i han khong thich hop
ctia sang ché. Trén c4c hinh vé:

Fig.11a so dd so lwgce cua kién tric cia hé thdng truyén thong theo phuong 4n clia
sdng ché.

Fig.2 13 so d0 so luge I ciia sy tao cAu hinh bé tai nguyén theo phuong 4n cua

séang ché.
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Fig.3 1a luu dd so lugc cua phuong phéap xac dinh tai nguyén mién thoi gian theo
phuong an cua sang ché.

Fig.4 1a so dd so luogc II cua sy tao cdu hinh bé tai nguyén theo phuong 4n cia
sang ché.

Fig.5 1a so dd so lugc cta thanh phén kién tric cia thiét bi xac dinh tai nguyén
mién thoi gian theo phurong 4n clia sang ché.

Fig.6 1a so dd kién tric so lugc cua thibt bi truyén thong theo phwong 4n cia sang
ché.

Fig.7 1a so @6 kién tric so lugc ctia chip theo phuong n clia sang ché.

Fig.8 14 so dd so lwgc ctia hé théng truyén thong theo phuong 4n cua séng ché.

Mo ta chi tiét sang ché

Céc giai phap k¥ thuat theo cac phuwong 4n cua sang ché s& duge mo ta dudi day
két hop v6i cc hinh v& theo cac phuong an cla sang ché. RS rang 1a cac phuong 4n
duoc md ta 13 mot phan ciia cac phwong 4n cua sang ché, ma khong phai 14 tit ca céc
phuong dn. Dya trén cac phuong 4n trong sang ché, tit ca cac phuong 4n khac thu duoc
béi ngudi c6 hidu bibt trung binh vé linh vuc k¥ thudt twong tmg ma khong thuc hién
viéc sdng tao s&€ nam trong pham vi bao hd cua sang ché.

Céc giai phap k¥ thuét theo cac phwong an cua sang ché c6 thé duoc ing dung
cho céc hé théng truyén théng khac nhau, vi du nhu hé théng LTE, hé théng song cong
phéan chia theo tan sb (Frequency Division Duplex - FDD) LTE, hé théng song cong
phan chia theo thoi gian (Time Division Duplex - TDD) LTE, hé thdng truyén théng 5G,
hé thdng truyén thong twong lai va hé théng tuong tur.

Vi du nhu, hé théng truyén théng 100 dugc Gng dung theo cac phuong én cta
sang ché nhu dugc thé hién trén Fig.1. Hé théng truyén thong 100 c6 thé bao gbém thiét
bi mang 110 va thiét bi mang 110 c6 thé 1a thiét bi ding & lién lac v6i dau cudi 120
(hoic duoc goi 1a dAu cudi truyén thong hodc du cudi). Thiét bi mang 110 ¢6 thé cung
cép viing phti séng truyén thong cho khu vuc dia Iy cu thé va c6 thé lién lac vé6i dau cudi
duge bd tri trong ving phu séng. Theo tiy chon, thiét bi mang 110 c6 thé 14 tram gbc mit
c4i tién (nut B tién héa, eNB hoic eNodeB) hoic bd didu khién khong day trong mang
truy cap vo tuyén dam may (Cloud Radio Access Network - CRAN), hodc thiét bi mang
¢6 thé 13 trung tAm chuyén mach di dong, tram tiép am, diém truy cap, thiét bi gfm trén

xe, thiét bi c6 thé deo duogc, diem két ndi trung tAm, by chuyén mach, cau ndi mang, bo
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dinh tuyén va thiét bi phia mang trong mang 5G hodc thiét bi mang trong hé théng truyén
thong twong lai va thiét bi twong ty.

Hé théng truyén thong 100 c6 thé con bao gdm it nhat mot dAu cudi 120 dugc bd
trf trong pham vi ving pht séng cua thiét bi mang 110. “Pau cudi” duoc st dung & day
¢6 thé két ndi bang day, vi du nhu, mang dién thoai chuyén mach cong cong (Public
Switched Telephone Network - PSTN), duong diy thué bao dang s6 (Digital Subscriber
Line - DSL), c4p truc tiép va cap s, va/hoic dudng két ndi/mang dit liéu khac va/hodc
giao dién khong day, ching han nhu, mang té bao, mang cuc bo khong day (Wireless
Local Area Network - WLAN), mang truyén hinh k¥ thuét s6 ching han nhu DVB-H,
mang vé tinh va may phat thanh AM-FM, va/hodc thiét bi cua dau cudi khac dugce bd tri
dé nhan/truyén cac tin hiéu truyén thong, va/hodc thiét bi internet van vat (Internet of
Things - ToT). Pau cudi duoc bé tri dé lién lac thong qua giao dién khong dy co thé
duoc goi 13 “dau cubi khong day truyén thong”, “d3u cudi khong day” hodc “dau cubi di
dong”. Vidu v& ddu cubi di dong bao gém, nhung khong bi giéi han 6, vé tinh hodc dién
thoai di dong, dau cubi hé théng truyén thong cd nhan (Personal Communications
System - PCS) c6 kha nang két hop dién thoai vo tuyén di dong va kha ning xu ly dit
liéu, fax, va truyén thong dit liéu, thiét bi k¥ thuat s6 hd trg ca nhan (Personal Digital
Assistant - PDA) c¢6 kha nang bao gdm dién thoai vo tuyén, may nhén tin, thiét bi truy
cap Internet/Mang ndi b, trinh duyét web, sb tay, lich va/hoac bd thu hé théng dinh vi
toan ciu (Global Positioning System - GPS), va mdy tinh xach tay thong thudng va/hodc
bd thu cAm tay hodc thiét bi dién tir khac bao gém bd thu phat dién thoai vo tuyén. Pau
cudi c6 thé dé cap dén diu cudi truy cap, thiét bi ngudi st dung (User Equipment - UE),
khéi nguoi sir dung, tram nguoi st dung, tram di dong, tram vO tuyén di dong, tram & xa,
dAu cubi & xa, thiét bi di dong, dau cudi nguoi sir dung, dAu cudi, thiét bi truyén théng
khong day, dai ly nguoi st dung hodc thiét bi ngudi sir dung. Dau cudi truy cap c6 thé 1a
dién thoai di dong, dién thoai khong diy, dién thoai giao thirc khai tao phién (Session
Initiation Protocol - SIP), tram vong ndi hat vo tuyén (Wireless Local Loop - WLL),
PDA, thiét bi cAm tay c6 chirc ning truyén thong khong ddy, thiét bi tinh todn, thiét bi xu
Iy khdc duoc két ndi v6i modem khong day, thiét bi trén xe, thiét bi c6 thé deo dugc,
thiét bi dau cudi trong mang 5G, thiét bi ddu cubi trong PLMN tién héa twong lai hodc
thiét bi trong tu.

Theo tiy chon, thiét bi diu cudi 120 c6 thé thuc hién viée truyén thong thiét bi
dén thiét bi (Device to Device - D2D).
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Theo tuy chon, hé théng 5G hoic mang 5G ciing c6 thé duoc goi 1a hé théng NR
hodc mang NR.

Thiét bi mang va hai thiét bi du cudi duoc thé hién dé 1am vi dy trén Fig.1. Theo
tiy chon, hé théng truyén théng 100 c6 thé bao gdm nhiéu thiét bi mang va mét s6 lwong
thiét bi ddu cubi khac trong ving phu séng ctia mdi thiét bi mang. Khong ¢6 giéi han nio
dbi vé6i cac ndi dung d6 theo cac phuong 4n clia sang ché.

Theo tiy chon, hé thong truyén thong 100 c6 thé con bao gdm thuc thé mang khac
ching han nhu bd diéu khién mang va thuc thé quan Iy di dong. Khong c6 gidi han nao
dbi véi cac ndi dung d6 theo cac phuong an cia sang ché.

Cén hiéu 1a thiét bi c6 chtc ning truyén thong trong mang/hé thdng theo cac
phuong 4n cua sang ché c6 thé duoc goi 1a thiét bi truyén théng. Vi du nhu, d6i v6i hé
théng truyén thong 100 duge thé hién trén Fig.1, cac thiét bi truyén thong c6 thé bao
gdm thiét bi mang 110 va céc thiét bi dAu cudi 120 c6 chirc nang truyén thong, va thiét bi
mang 110 va céc thiét bi dau cudi 120 c6 thé 1a céc thiét bi cu thé duoc d8 cap trén day
va s& khong dugc mo ta chi tiét & day. Cac thiét bi truyén thong c6 thé con bao gdm céac
thiét bi khéac trong hé théng truyén thong 100, vi du nhu, céc thuc thé mang khac nhu bo
didu khién mang va thuc thé quan ly di dong. Khong co giéi han nao dbi véi cac noi
dung d6 theo cac phuong 4n cua sang ché.

Cén hidu 12 c4c thuét ngit "hé théng" va "mang" trong ban mo ta sang ché thuong
¢6 thé duoc st dung thay thé 13n nhau. Trong ban md ta nay, thuit ngit "va/hodc" chi mo
t4 mdi quan hé lién quan @ mé ta cac vét c6 lién quan va thé hién rang c6 thé c6 ba mdi
quan hé. Vi du nhu, A va/hodc B ¢o thé thé hién ba trang thai: d6 13, su tdn tai doc lap
clia A, su tOn tai cua ca A va B va su tdn tai doc 1ap cua B. Ngoai ra, ky tu “/” trong ban
mb ta séng ché thuong thé hién rang céc dbi twong c6 lién quan trudce va sau tao ra mdi
quan hé “hodc”.

P& tao thuén loi cho viée hiéu cac giai phap k¥ thuat theo cac phuong 4n clia sing
ché, cac giai phap k¥ thuat lién quan dén cac phuong 4n cua sang ché dugc mb ta dudi
day.

Phwong phép tao cau hinh bé tai nguyén trong LTE-V2X

Trong LTE-V2X, tai nguyén mién thoi gian ciia bé tai nguyén co thé duoc xac
dinh trong khoang thoi gian sb khung hé théng (System Frame Number - SFN) hodc
khoang thoi gian sé khung truc tiép (Direct Frame Number - DFN). Cu thé 13, cac tai
nguyén mién thoi gian trong khoang thoi gian SFN hodc khoang thoi gian DFN thude vé

5
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bé tai nguyén c6 thé dugc x4c dinh theo cach sau day.

Khoang thoi gian SFN hodc khoang thoi gian DFN bao gdm 10240 khung con 12
cac khung con 0, 1, 2 dén 10239. Trong 10240 khung con, cac khung con ddng b, cac
khung con dudng xubng, cac khung con d3c biét (tic 13, cic khung con duong xudng va
cac khung con dac biét trong hé théng TDD) va cic khung con du trit dugc loai bo, cac
khung con con lai duwgc danh sé lai dé tao ra bd khung con (t3&,t3h, '“'t%annhat) . S
lugng cac khung con con lai ¢6 thé dugc chia déu cho Lypp xabit V& Lianh xa bit thé hién do
dai cia 4nh xa bit ma biéu thi cAu hinh cia bd tii nguyén. Anh xa bit
(bo, b, wres DLy ) iU th cAu hinh cta bé tai nguyén c6 thé duoc 4nh xa dinh ky dén
mbi khung con con lai. Tri s6 cua bit 1a 1, biéu dién 13 khung con tuong ung véi bit thude
vé bé tai nguyén. Tri sb cta bit 1a 0, biéu dién 13 khung con tuwong ing véi bit khong
thudc vé bé tai nguyén.

Nhu duoc thé hién trén Fig.2, khoang thoi gian SFN hodc khoang thoi gian DFN
bao gdm 10240 khung con (10240 ms), khoang thoi gian cta tin hi¢u ddng bo hoa (goi
tét 1a khoang thoi gian dong bd) 1a 160 ms, va mot khoang thoi gian ddng bd bao gém
hai khung con ddng b, sao cho khoéng thoi gian SFN ¢6 tdng 128 khung con ddng bo.
Do dai clia 4nh xa bit & bidu thi cAu hinh ctia bé tai nguyén 13 10 bit (Lgnp xq bie bang v6i
10), sao cho hai khung con du trit 1a cin thiét. S& lugng cac khung con con lai 1a (10240-
128=10110), ma c6 thé duoc chia déu cho @ dai 10 anh xa bit. Cac khung con con lai
duge danh s6 lai 14 0, 1, 2 dén 10109, ba bit phia trudc trong dnh xa bit 13 1 va céc bit

con lai 1a 0, nghia 13, (bg, by, ..., by, ) bing véi (1,1,1,0,0,0,0,0,0,0). C6 thé thdy

anh xa bit
duoc 1a trong cac khung con con lai, ba khung con phia truée trong mdi 10 khung con
thudc vé bé tai nguyén va cac khung con con lai khong thude v& bé tai nguyén. Khi can
1ap lai &nh xa bit trong 1011 14n trong cac khung con con lai dé bidu thi lidu tit ca khung
con thudc vé bé tai nguyén hay khong va ba khung con trong khoang thoi gian cla moi
anh xa bit thudc vé bé tai nguyén, tong 3033 khung con trong mot khoang thoi gian SFN
thudc vé bé tai nguyén.

NR-V2X

Trong NR-V2X, can phai hd trg din dong tw dong, do dé c6 nhu cdu cao hon d6i
v6i su twong tac dit lidu gitta cac phuong tién, vi du, thong luong cao hon, do tré thép
hon, dd tin cdy cao hon, ving phu séng 16n hon, su phan bd tai nguyén linh hoat hon va

c4c yéu cau twong tw. Do d6, khac véi LTE V2X ma chi yéu hd tro cic cong tac dinh ky,
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trong NR V2X thi can phai hd trg ddng thoi cac cong tac dinh ky va cac cong tac khong
dinh ky. Hon nita, cic cong tac khdng dinh ky co thé chiém ty 18 chinh. Ngoai ra, aé
giam do tré truyén dit liéu va ting cuong tinh linh hoat cia viéc phén bd tai nguyén, NR
V2X cin hd trg cac khong gian séng mang con (subcarrier spaces - SCS) khac nhau va
cac do dai khe thoi gian khac nhau. Cuy thé, trong NR V2X, SCS c¢6 thé 1a 15 kHz, 30
KkHz, 60 kHz holic 120 kHz trong khi d9 dai khe thoi gian c6 thé 1a 7-14 biéu twong ghép
kénh phan chia theo tAn sb truc giao (orthogonal frequency division multiplexing -
OFDM). Trong LTE V2X, SCS c6 thé dugc ¢b dinh ¢ 15 kHz trong khi d dai khe thoi
gian c6 thé 1a 14 biu twong da truy cdp phén chia theo tan sb séng mang don (SC-
FDMA).

Ngoai ra, trong bé tai nguyén cia NR-V2X, thiét bi dau cudi co thé du trit cac tai
nguyén theo khoang thoi gian nhit dinh. Trong diéu kién nay, thiét bi dau cubi c6 thé du
trit cac tai nguyén ciia mot hodc nhiéu khoang thoi gian sau d6 bang thong tin diéu khién
lién két phu (Sidelink Control Information - SCI) dwoc guri trong khodng thoi gian hién
tai. Céc tai nguyén dy trit dy trit ciia mot hodc nhiéu khoang thoi gian dugce tao cAu hinh
dé gui cac khoi truyén tai (Transport Blocks - TB) khac nhau. Trong mot sd bé tai
nguyén, viéc du trit cac tai nguyén dinh ky bi cAm. Trong diéu kién nay, SCI dugc gui
bdi thiét bi dAu cudi c6 thé chi du trit cc tai nguyén dé truyén phat lai cing mot TB.

Bé tai nguyén trong NR V2X c6 thé dugc tao ciu hinh théng qua thong s6 SL-
ResourcePool, phan tir thong tin (Information Element - IE) ctia SL-ResourcePool duge
thé hién trong bang 1, va IE dugc tao c4u hinh dé x4c dinh thong tin cdu hinh ctia bé tai

nguyén lién két phu NR (SL-ResourcePool).

-- ASN1START

-- TAG-SL-RESOURCEPOOL-START

SL-ResourcePool-r16 ::= SEQUENCE {

sl-PSCCH-Config-r16 SetupRelease { SL-PSCCH-Config-r16 } OPTIONAL, -- Need
M

sI-PSSCH-Config-r16 SetupRelease { SL-PSSCH-Config-r16 } OPTIONAL, -- Need
M

sI-PSFCH-Config-r16 SetupRelease { SL-PSFCH-Config-r16 } OPTIONAL, -- Need
M

sl-SyncAllowed-r16 SL-SyncAllowed-r16 OPTIONAL, -- Need M
sl-SubchannelSize-r16 ENUMERATED {nl0, nl5, n20, n25, n50, n75, nl00}

7

7139



49832

OPTIONAL, -- Need M

sl-Period-r16 (FFS) OPTIONAL, -- Need M

sl-TimeResource-r16 (FFS) OPTIONAL, -- Need M

sl-StartRB-Subchannel-r16 INTEGER (0..265) OPTIONAL, -- Need M
sl-NumSubchannel-r16 INTEGER (1..27) OPTIONAL, -- Need M

sI-MCS-Bang-r16 ENUMERATED {qam64, qam256, qam64LowSE} OPTIONAL, -
- Need M

sl-ThreshS-RSSI-CBR-r16 INTEGER (0..45) OPTIONAL, -- Need M
sl-TimeWindowSizeCBR-r16 ENUMERATED {ms100, slot100} OPTIONAL, --
Need M

sI-TimeWindowSizeCR-r16 ENUMERATED {ms1000, slot1000} OPTIONAL, --
Need M

sI-PTRS-Config-r16 SL-PTRS-Config-r16 OPTIONAL, -- Need M
sl-ConfiguredGrantConfigList-r16 SL-ConfiguredGrantConfigList-r16 OPTIONAL, -
- Need M

sl-UE-SelectedConfigRP-r16 SL-UE-SelectedConfigRP-r16 OPTIONAL, -- Need M
sl-RxParametersNcell-r16 SEQUENCE {

sl-TDD-Config-r16 TDD-UL-DL-ConfigCommon OPTIONAL,
sl-SyncConfigIndex-r16 INTEGER (0..15)

} OPTIONAL, -- Need M

SL-SyncAllowed-r16 ::= SEQUENCE {

gnss-Sync-r16 ENUMERATED {true} OPTIONAL, -- Need R
gnbEnb-Sync-r16 ENUMERATED {true} OPTIONAL, -- Need R
ue-Sync-r16 ENUMERATED {true} OPTIONAL -- Need R

}

SL-PSCCH-Config-r16 ::= SEQUENCE {

sl-TimeResourcePSCCH-r16 ENUMERATED {n2, n3} OPTIONAL, -- Need M
sl-FreqResourcePSCCH-r16 ENUMERATED {n10,n12, n15, n20, n25} OPTIONAL,
-- Need M
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sl-DMRS-ScreambleID-r16 INTEGER (0..65535) OPTIONAL, -- Need M
sl-NumReservedBits-r16 INTEGER (2..4) OPTIONAL, -- Need M

SL-PSSCH-Config-r16 ::= SEQUENCE {

s-PSSCH-DMRS-TimePattern-r16 SEQUENCE {FFS} OPTIONAL, -- Need M
sl-BetaOffsets2ndSCI-r16 SEQUENCE (SIZE (4)) OF SL-BetaOffsets-rl6
OPTIONAL, -- Need M

sl-Scaling-r16 ENUMERATED {f0p5, fOp65, fOp8, f1} OPTIONAL, -- Need M

SL-PSFCH-Config-r16 ::= SEQUENCE {

sl-PSFCH-Period-r16 ENUMERATED {sl0, sll, s12, sl4} OPTIONAL, -- Need M
sl-PSFCH-RB-Set-r16 BIT STRING (SIZE (275)) OPTIONAL, -- Need M
sl-NumMuxCS-Pair-r16 ENUMERATED {nl, n2, n3, n4, n6} OPTIONAL, -- Need
M

sI-MinTimeGapPSFCH-r16 ENUMERATED {sl2, s13} OPTIONAL, -- Need M
sl-PSFCH-HopID-r16 INTEGER (0..1023) OPTIONAL, -- Need M

}
SL-PTRS-Config-r16 ::== SEQUENCE {

sI-PTRS-FreqDensity-r16 SEQUENCE (SIZE (2)) OF INTEGER (1..276)
OPTIONAL, -- Need M

sI-PTRS-TimeDensity-r16 SEQUENCE (SIZE (3)) OF INTEGER (0..29)
OPTIONAL, -- Need M

sI-PTRS-RE-Offset-r16 ENUMERATED {offset01, offset10, offsetl11} OPTIONAL,
-- Need M

SL-UE-SelectedConfigRP-r16 ::= SEQUENCE {

9
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sl-CBR-Priority-TxConfigList-r16 SL-CBR-Priority-TxConfigList-r16 OPTIONAL, -
- Need M

sl-ThresPSSCH-RSRP-List-r16 SL-ThresPSSCH-RSRP-List-r16 OPTIONAL, --
Need M

sl-MultiReserveResource-r16 ENUMERATED {enabled} OPTIONAL, -- Need M
sl-MaxNumPerReserve-r16 ENUMERATED {n2, n3} OPTIONAL, -- Need M
sl-SensingWindow-r16 ENUMERATED {ms100, ms1100} OPTIONAL, -- Need M
sl-SelectionWindow-r16 ENUMERATED {nl, n5, n10, n20} OPTIONAL, -- Need M
sl-ResourceReservePeriodList-r16 ~SEQUENCE  (SIZE (1..16)) OF  SL-
ResourceReservePeriod-r16 OPTIONAL, -- Need M

sI-RS-Déi véiSensing-r16 ENUMERATED {pscch, pssch},

SL-ResourceReservePeriod-r16 ::= ENUMERATED {s0, s100, s200, s300, s400,

$500, s600, s700, s800, s900, s1000}

SL-BetaOffsets-r16 ::= INTEGER (0..31)

-- TAG-SL-RESOURCEPOOL-STOP
-- ASN1STOP

Béang 1

Trong LTE V2X, s6 luong céc biéu twong ¢6 s&n cho truyén tai lién két phu trong
khung con 1a nh6 hon 14, va trong NR V2X, s6 luong céc biéu twong c6 sin cho truyén
tai V2X c6 thé nhé hon 14. Tir quan diém nay, phuong phép tao cAu hinh bé tai nguyén
ctia LTE V2X c6 thé khong ung dung dugc cho NR V2X. Mit khéc, trong LTE V2X, aé
dam bao sb luong cac khung con ¢6 sin cho cAu hinh bé tai nguyén trong mdt khoang
thoi gian SFN hodc khoang thoi gian DFN 1a bdi s6 nguyén cta d dai anh xa bit ma
bidu thi ciu hinh bé tai nguyén, mot phan cta cac khung con dy trit khong c6 sin cho ciu
hinh bé tai nguyén, sao cho ty 1& sit dung cac tai nguyén duge giam. Do do, sang ché &
xuét giai phap k¥ thuat. Trong giai phéap k§ thudt ctia cic phuong én cua sang ché, khi c6
cac khe thoi gian truyén thong lién két phu khong hoan chinh trong khoang thoi gian
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SFN hoic khoang thoi gian DFN hodc ¢6 cac tai nguyén lién két phy duge du trit khong
dinh ky, céc tai nguyén mién thoi gian cua bé tai nguyén co thé dugc x4c dinh hiéu qua
va 10 rang, va c6 thé cai thién ty 1€ sir dung ciia céc tai nguyén.

Fig.3 1a luu dd so lwoc cta phuong phap xac dinh tai nguyén mién thoi gian theo
phuong an cua sang ché. Nhu duoc thé hién trén Fig.3, phuong phép xac dinh tai nguyén
mién thoi gian bao gdm céc budce dudi day.

Tai bude S301, thibt bi du cudi xéc dinh tap hop khe thdi gian thir nhét trong
khoang thoi gian thir nht.

Theo phuong an cta sang ché, tap hop khe thoi gian thu nhit c¢6 thé bao gdbm
nhiéu khe thoi gian. B khe thoi gian tha nhit @ cap dén tap hop khe thoi gian cho ciu
hinh bé tai nguyén, tirc 13, cac khe thoi gian trong tdp hop khe thoi gian thi nhit 13 cac
khe thoi gian cho ciu hinh bé tai nguyén.

Theo phuong 4n cua sang ché, thiét bi diu cudi c6 thé xac dinh tap hop khe thoi
gian thir nhét trong khoang thoi gian thi nhit. Theo phuong thitc tity chon, khoang thoi
gian thir nhét c6 thé 1a khoang thoi gian SFN. Theo phuong thire tity chon khéc, khoang
thoi gian thir nhat c6 thé 1a khoang thoi gian DFN.

Theo phuong thiic ty chon cta sang ché, thiét bi diu cudi c6 thé xac dinh tap hop
khe thoi gian thi nhét trong khoang thoi gian thi nhit nhu sau:

5t = {15455 6, D

trong d6, 0 < tf% < M x 2" tri sb ctia M 1a sb luong cic khung con trong khoang
thoi gian tho nhét va tri s6 cta p duoc x4c dinh dya trén khong gian séng mang con trén
phin bang théng (BandWidth Part - BWP).

Theo gi4i phdp nay, tity chon 14, tri s6 cia M 12 10240. Lay khoang thoi gian SFN
lam vi du, mot khoang thoi gian SFN bao gdm 1024 SFN va mdt SFN bao gom 10 khung
con, sao cho mdt khoang thoi gian SFN bao gbm 10240 khung con.

Theo giai phap nay, tuy chon 1a, tri sb cua p va khong gian séng mang con trén
BWP hién tai cua thiét bi dau cudi c6 thé c6 mdi quan hé lién két. Cu thé 13, mbi quan hé

tuwong Gng gitta tr1 sb ctia p va khong gian séng mang con dugc thé hién trong Bang 2.

U Af = 2* .15 [kHz]
0 15
1 30
2 60

11
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3 120
4 240

Bang 2

Af biéu dién khong gian séng mang con, don vi 1a kHz.

Ngoai ra, chi s6 ctia khe thoi gian theo giai phap dugc ddnh s6 twong dbi véi chi
s6 cua tap hop khe thoi gian thit nhét trong SEN#0 hoic DFN#0.

Theo phuong &n cua sang ché, c6 thé c6 hai phuong thirc thuc hién cho tdp hop
khe thoi gian thi nhat, va hai phuong thtc thye hién dugc md ta dudi day.

Phuong thitc 1-1: tip hop khe thoi gian thir nhit bao gdm tit ca khe thoi gian
ngoai cac khe thoi gian sau ddy trong khoang thoi gian thi nhét:

loai khe thoi gian tht nhét, dugc tao ciu hinh dé giri S-SSB;

loai khe thoi gian thir hai, it nhét mot trong sé N biéu tuong lién tuc duoc bit dau
tr biéu twong thir m trong loai khe thoi gian tht hai khong phai la biéu twong duong Ién,
N 14 cac s6 nguyén dwong, va m 16n hon hodc bang 0 nhung nho hon 13; va

loai khe thoi gian thir ba, loai khe thoi gian thi ba 1a cac khe thoi gian dy tri.

Ngoai ra, loai khe thoi gian thir nhét duoc giai thich dudi ddy: khi khe thoi gian
duoc tao cAu hinh dé gui S-SSB, khe thoi gian thudc vé loai khe thoi gian thir nhét. S&
lwgng loai khe thoi gian thu nhét duoc bao gdm trong khoang thoi gian thir nhét duoc ky
hiéu 13 Ng_ggp.

Ngoai ra, loai khe thoi gian tht hai dugc giai thich dudi day: khi it nhét mét trong
s6 biéu tugng duong xuéng, biéu tueong linh hoat va biéu tuong duong 1€n duoc tao ciu
hinh trong khe thoi gian va it nhat mot biéu twong trong N biéu tuong lién tuc bat dau tir
biéu twong thir m trong khe thoi gian khong phai 1a biéu tuong dudng 1én (tic 13, khong
phai tit ca N biéu tuong lién tuc 1a cac biéu twong dudng 1én), khe thdi gian thude vé loai
khe thoi gian thtr hai. Theo tiy chon, loai khe thoi gian thir hai ¢6 thé ciing duoc goi 1a
cac khe thoi gian dudng 1én khong hoan chinh. m va N 1a céc tri s6 duogc tao ciu hinh
hoidc duge tao cAu hinh trude cho BWP hién tai. S6 lugng cua loai khe thoi gian thir hai
dugc bao gdm trong khoang thoi gian thir nhét duoc ky hiéu 12 Ngg.

Luu y 13 cac biéu tuong & day dé cap dén cac biéu twong OFDM trong mién thoi
gian.

Ngoai ra, loai khe thoi gian tht ba duge giai thich duéi day: loai khe thoi gian thir
ba dé cap dén cac khe thoi gian du trit, va loai khe thoi gian tht ba (tc 13, cac khe thoi

gian dy trit) c6 thé dugc xac dinh theo cach sau day: tat ca khe thoi gian ngoai céc loai
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khe thoi gian thir nhit va thir hai trong khoang thoi gian thir nhét tao ra tap hop khe thoi
gian th{ hai:

{lo, 11, ) Inmon_sop-ngr } @)

Céc khe thoi gian trong tip hop khe thoi gian thir hai ¢ thé dugc bé tri tir nhé dén
16n dya trén chi sé khe thoi gian; Ng_ggp d& cép dén s6 lwong cla loai khe thoi gian thu
nhit trong khoang thoi gian tha nhit va Ngedé cap dén sb lwong cua loai khe thoi gian
thir hai trong khoang thoi gian thi nhit;

n-(Mx2"—Ns_ssg—Ngr)

Khir = l }, cac khe thoi gian 1. trong tdp hop khe thoi gian thir

Ngy trie
hai 13 loai khe thoi gian thit ba; trong d6 0 <r <M X 2% — Ng_ssg — Naf, Naw s =
M X 2* — Ng_gsp — Na¢ m0d Lypnh ya bit> Lisnn xa bie Dicu dién do dai cua anh xa bit thir
nhit.

Ngoadi ra, theo tuy chon, thiét bi diu cudi c6 thé xac dinh tri s6 cta Ly, xa bit dua
trén viéc phat tin hiéu cAu hinh mang hoic viéc phét tin hiéu dugc tao cAu hinh trudc (tic
13, d dai ctia 4nh xa bit thir nhét).

Phuong thitc 1-2: tdp hop khe thoi gian thir nhét bao gdm tit ca cac khe thoi gian
ngoai céac khe thoi gian sau ddy trong khoang thoi gian thi nhét:

loai khe thoi gian thu nhét, duoc tao cAu hinh dé gui S-SSB; va

loai khe thoi gian th{ hai, it nhit mot trong s6 N biéu tugng lién tuc dugce bat dau
tir biéu twong thir m trong loai khe thoi gian thir hai khong phai la biéu twong duong 1én,
N 1a céc sb nguyén dwong, va m 16n hon hogc bang 0 nhung nho hon 13.

O day, su giai thich vé cac loai khe thoi gian thir nhit va thi hai c¢6 thé dugc hiéu
khi tham khao dén phan mo ta trén day.

Theo cac phuong an cua sang ché, khi N biéu tuong lién tuc dugc bét dau tir biéu
twong thir m trong khe thoi gian 1a céc biéu twong dudng 1én hodc céc biéu tugng lién két
phu, khe thoi gian c6 thé duoc tao cAu hinh dudi dang khe thoi gian trong bé tai nguyén.

$302: thiét bi dAu cubi lua chon mot phan cua céc khe thoi gian tir tap hop khe
thoi gian thr nhét dua trén 4nh xa bit thu nhét, mot phén cua cac khe thoi gian tao ra tai
nguyén mién thoi gian cia bé tai nguyén.

Theo phuong 4n cia séng ché, anh xa bit thir nhit dugc tao cdu hinh dé biéu thi
cAu hinh mién thdi gian cia bé tai nguyén va do dai ciia 4nh xa bit thir nhat duoc ky hiéu
1a Lanh xabit- Ngoai ra, theo tuy chon, thiét bi diu cudi c6 thé xac dinh tri s6 cia

Linh xa bit dura trén vigc phat tin hiu céu hinh mang hodc viéc phat tin hiu dugc tao cau
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hinh trudec.

Theo phuong 4n cua sang ché, c6 thé c6 hai phuong thirc thuc hién lya chon mot
phin ciia cac khe thoi gian (tirc 13, viée xac dinh céc khe thoi gian trong tap hop khe thoi
gian thir nhét thudc vé c4c khe thoi gian cia bé tai nguyén cua tip hop khe thoi gian thi
nhét), va hai phuong thtrc thuc hién nay duge m6 ta dudi day.

Phuong thirc 2-1:

D&i véi diéu kién 1a tap hop khe thoi gian thu nhét dugce xé4c dinh theo phuong
thire 1-1, thiét bi dau cudi ¢6 thé x4c dinh khe thoi gian tls(L thudc vé bé tai nguyén dua

trén dnh xa bit thir nhdt {bo, by, Bry e fo 0 Sk < Mx 2~ Ns_ssp = Nar —

Nay trie- K dap ung by mod Lénhxabit — 1.

Ng_gsp dé cap dén s6 luong cua loai khe thi gian thu nhét trong khoang thdi gian
tht nhét, Ny d& cip dén s6 lwong cta loai khe thoi gian tht hai trong khoang thoi gian
thir nhat, N, g 48 cap dén sb luong ciia loai khe thoi gian thir ba trong khoang thoi
gian thit nhét va Ly xabie biu dién d6 dai ctia dnh xa bit thir nhat.

Theo phuong an trién khai cu thé, anh xa bit tht nhét c¢6 thé duogc anh xa dinh ky
dén mdi khe thoi gian trong tdp hop khe thoi gian thir nhét. Tri sd cta bit trong dnh xa bit
thir nhit 13 tri s thir nhét bidu didn 12 khe thoi gian twong ting v6i bit thude vé bé tai
nguyén, va tri sb cia bit trong 4nh xa bit tht nhAt 12 tri s6 thir hai biéu dién 12 khe thoi
gian twong g vdi bit khong thudc vé bé tai nguyén. Ngoai ra, theo tuy chon, tri s thir
nhit 12 1 va tri sb th hai 1a 0.

Dbi v6i phuong thic ndy, s6 luong céc khe thdi gian trong tap hop khe thoi gian
thi nhit va 6 dai ctia 4nh xa bit thit nhit dap tng mbi quan hé tich phan bdi. Pam bao
duoc 1a sb luong cac khe thoi gian ¢6 kha ning duoc tao cAu hinh 1am bé tai nguyén
trong khoang thoi gian thu nhét 13 cac bdi sb nguyén ciia @ dai anh xa bit bidu thi chu
hinh bé tai nguyén.

Theo phuong thirc nay, co thé dam bao 13 vi tri tai nguyén mién thoi gian cua bé
tai nguyén trong khoang thoi gian thi nhit khong can thiét phai duoc gitt nguyén mot
cach twong ddi, diéu nay rat thuan loi dé hd tro truyén dit liéu dinh ky.

Phuong thure 2-2:

Déi véi didu kién 1a tap hop khe thoi gian thir nhét dugc x4c dinh theo phuong

thirc 1-2, thiét bj dAu cudi c6 thé x4c dinh khe thoi gian ti- thude vé bé tai nguyén dya

trén 4nh xa bit thtr nhét {bo, by, .., by,

4nh xa bit

}0 <k < Mx 2# — Ns_ssp — Nag, k dép
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g D mod Linp xgbic — 1

Ns_ssB dé cap dén sb lwong cuia loai khe thoi gian tht nhét trong khoang thoi gian
thir nhat, Ny d& cap dén sb luong cia loai khe thoi gian thir hai trong khoang thoi gian
thit nhAt Va Lgn xa bie bidu didn d6 dai cta dnh xa bit thir nhit.

Theo phuong 4n trién khai cy thé, anh xa bit thir nhit c6 thé dugc anh xa dinh ky
dén mbi khe thoi gian trong tap hop khe thoi gian thir nhét. Tri sb ctia bit trong anh xa bit
thir nhét 13 tri s6 thtr nhit bidu din 1a khe thdi gian twong tng voi bit thude vé bé tai
nguyén, va tri s ciia bit trong 4nh xa bit thir nhét 1a trj sb thit hai biéu dién 1a khe thoi
gian twong tng vdi bit khong thude vé bé tai nguyén. Ngoai ra, theo tiy chon, tri s thir
nhat 13 1 va tri s6 thi hai 12 0.

Déi v6i phuong thie ndy, sb lugng cac khe thoi gian trong tap hop khe thoi gian
thir nhét va d6 dai ctia 4nh xa bit thir nhét c6 thé dap tng mbi quan hé tich phan boi hodc
khong dap tmg mbi quan hé tich phan bdi. Ngoai ra, dudi didu kién 1a sé lwong céc khe
thoi gian trong tp hop khe thoi gian thtr nhét va do dai cua 4nh xa bit thir nhat khong
d4p tmg mdi quan hé tich phan boi, mot phan cua anh xa bit trong 4nh xa bit thir nhét
vuot qua tap hop khe thoi gian thu nhét dugc cit b6t sau khi anh xa bit thit nhét dugc
anh xa dén khe thoi gian cudi ciing cua tip hop khe thoi gian thir nhét.

Nhu duge thé hién trén Fig4, bing cach 1iy khoing thoi gian thu nhit lam
khoang thoi gian SFN lam vi dy, mot khoang thoi gian SFN ¢6 10240 khe thoi gian, mot
phin ciia cac khe thoi gian tao ra loai khe thoi gian thir nhit (tic 13, cic khe thoi gian
duoc tao cAu hinh dé glri S-SSB) va/hodc loai khe thdi gian thtr hai (tic 13, cac khe thoi
gian duong 1én khong hoan chinh). Sau khi loai bo loai khe thoi gian thu nhét va loai khe
thoi gian thi hai khéi 10240 khe thoi gian, s6 luong céac khe thoi gian ¢6 kha nang dugce
tao cAu hinh 1am bé tai nguyén 1a 10116 va d6 dai cta anh xa bit cho cAu hinh bé tai
nguyén 1a 10, sao cho cudi cliing ¢6 4 bit trong 4nh xa bit vugt qua mot khoang thoi gian
SEN, va do d6, 4 bit dugc cit bét, va cac vi tri khe thoi gian ctia bé tai nguyén c6 thé
duogc xac dinh thong qua anh xa bit dugc cit ngan.

Theo cach nay, trong ciu hinh bé tai nguyén, c6 thé tranh duoc céc khe thdi gian
du tri ting thém, sao cho c6 thé cai thién ty 1€ st dung cla céc tai nguyén.

Theo phuong thiic tiy chon ctia séng ché, déi voi bé tai nguyén cin dwoc xéc
dinh, khi tai nguyén dinh ky duoc du trit va dugc tao c4u hinh & trang thai hoat dong, tai
nguyén mién thoi gian ciia bé tai nguyén c6 thé duoc xac dinh theo phuong thic 1-1 két
hop v6i phuong thitc 1-2. Khi tai nguyén dinh ky duoc du trit va duoc tao cAu hinh &
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trang thai khong hoat dong, tai nguyén mién thoi gian cia bé tai nguyén c6 thé dugc xac
dinh theo phuong thic 2-1 két hop v6i phwong thire 2-2.

Vi du nhu, thiét bi ddu cudi co thé x4c dinh thong sé cdu hinh thi nhit twong Gmg
v6i bé tai nguyén. Cac tri sb trong thong s cAu hinh thir nhét c6 thé dugc tao ciu hinh dé
x4c dinh khoang thoi gian du trit tai nguyén, va thong sé cAu hinh thtr nhit bao gdm it
nhit mot tri s khéc khong. Va/hoic, thiét bi diu cudi c6 thé x4c dinh thong sé cu hinh
thir hai twong Gmg v6i bé tai nguyén, thong sé cAu hinh tht hai dwoc thiét dit & trang thai
khong hoat dong va trang thai khong hoat dong bidu thi rang thiét bi d4u cudi khong c6
kha niang du trit tai nguyén cho qua trinh truyén tai ban dau ctia TB khéac bang cach lap
lich SCI ctia TB. Déi vé6i cdc thong s cAu hinh, thiét bi ddu cudi c6 thé xac dinh tai
nguyén mién thoi gian cua bé tai nguyén theo phuong thie 1-1 két hop véi phuong thire
1-2. O day, thong s6 cau hinh tht¢ nbit, vi du nhu, co théd 1a sl-
ResourceReservePeriodList.

Vi dy nhu, thiét bi dAu cudi ¢6 thé xéc dinh thong sb cAu hinh thir nhat twong ing
v6i bé tai nguyén, cac tri sb trong thong sb cau hinh thir nhit duge tao cAu hinh dé xac
dinh khodang thoi gian du trit tai nguyén va thong sé cAu hinh thir nhét bao gbém céc tri s6
bang khong. Va/hoic, thiét bi dau cubi co thé xac dinh thong sb cdu hinh thtr hai twong
ng v6i bé tai nguyén, thong sé cAu hinh tht hai dugc thiét dat & trang thai khong hoat
dong va trang thai khong hoat dong bidu thi ring thiét bi du cubi khong c6 kha ning du
trit tai nguyén cho qué trinh truyén tai ban dau ctiia TB khéc bang céach 1ap lich SCI cua
TB. Déi v6i cac thong sé cdu hinh nay, thiét bi dAu cubi c6 thé xac dinh tai nguyén mién
thoi gian ciia bé tai nguyén theo phuong thirc 2-1 két hop véi phuong thire 2-2. O day,
thong s6 c4u hinh thtt hai, vi du nhu, c6 thé 14 sl-MultiReserveResource.

Vi du nhu, khi thong sé cau hinh sl-ResourceReservePeriodList twong tng véi bé
tai nguyén cin dwgc xac dinh boi thiét bi dau cudi bao gdm céc tri s6 khac khong, didu
ndy biéu thi ring thiét bi dau cudi c6 thé luu trit cac tai nguyén trong bé tai nguyén theo
khoang thoi gian duoc biéu thi bai sl-ResourceReservePeriodList. Trong truong hop nay,
thiét bi ddu cubi c6 thé x4c dinh tai nguyén mién thoi gian cua bé tai nguyén theo
phuong thic 1-1 két hop véi phuong thirc 1-2. Nguoce lai, thiét bi dau cudi c6 thé xac
dinh tai nguyén mién thoi gian cla bé tai nguyén theo phuong thirc 2-1 két hop véi
phuong thirc 2-2.

Vi du nhu, khi thong s& céu hinh sl-MultiReserveResource tuong ing véi bé tai

nguyén can duoc x4c dinh duoc thiét dat boi thiét bi dAu cudi 13 “hoat dong”, didu nay
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bidu thi rang trong bé tai nguyén, thiét bi dAu cubi co6 thé luu trit c4c tai nguyén cho qué
trinh truyén ban dau TB khac, va trong truong hop nay, thiét bi dau cudi c6 thé xac dinh
tai nguyén mién thoi gian cta bé tai nguyén theo phuong thuc 1-1 két hop vé6i phuong
thirc 1-2. Nguoc lai, thiét bi dAu cudi c6 thé x4c dinh tai nguyén mién thdi gian cua bé tai
nguyén theo phuong thirc 2-1 két hop véi phwong thire 2-2.

Theo phuong thirc nay, co6 thd dam bao 13 vi tri tai nguyén mién thoi gian cla bé
tai nguyén trong khoang thoi gian thir nhét 12 khong can thiét phai duoc gilt nguyén mot
cach twong dbi, diéu nay thuan loi cho viée truyén dit liéu dinh ky. Déi v6i cac bé tai
nguyén ma khong hd trg sy luu trit cta céc tai nguyén dinh ky, ¢6 thé tranh duoc c4c khe
thoi gian dy trit taing thém trong cAu hinh c4c bé tai nguyén, sao cho c6 thé cai thién ty 1&
sir dung cuia céc tai nguyen.

Luu ¥ 1 d8i v6i phuong thire 1-1, khi mot qué trinh truyén TB l1ap lich SCI biéu
thi su du trit clia cac tai nguyén cua cac TB khéac nhau, mot phén cta cac khe thoi gian
du trit c6 thé 1a khong c6 san cho cAu hinh b tai nguyén dé dam bao 12 s6 lwong cac khe
thoi gian c6 kha nang duoc tao cAu hinh 1am bé tai nguyén trong khoang thoi gian thir
nhét 12 cac bdi sb nguyén ciia dd dai cua anh xa bit ma bidu thi cdu hinh bé tai nguyén.
Déi voi phuong thirc 1-2, néu mét qua trinh truyén TB lap lich SCI khong thé biéu thi su
du trit cuia céc tai nguyén cia cac TB khéc nhau, mot phén cua céac khe thoi gian du trit
¢6 thé dugc sit dung cho ciu hinh bé tai nguyén. Ngoai ra, néu sé luong cac khe thoi
gian c6 kha nang dugc tao cAu hinh 1am bé tai nguyén trong khodng thoi gian th nhét
khong phai 13 cc bdi sb nguyén ciia do dai cua anh xa bit biéu thi chu hinh bé tai
nguyén, anh xa bit vuot qua khodng thoi gian thi nhét dugc cit b6t sau khi 4nh xa bit
cho cu hinh bé tai nguyén dugc 4nh xa dén khe thoi gian cudi cing ctia khoang thoi
gian thir nhét.

Theo giai phap k¥ thudt ciia phuong 4n cia sang ché, khi c6 céc khe thoi gian
duong 1én khéng hoan chinh trong NR V2X hodc ¢6 sy truyén lién két phu duoc du trit
khong dinh ky, c6 thé dugc x4c dinh hidu qua va rd rang cdc tai nguyén mién thoi gian
ctia bé tai nguyén, va cd thé cai thién ty 1€ sir dung cuia céc tai nguyén.

Fig.5 1a so dd so lugc cua thanh phan kién tric cta thiét bi xac dinh tai nguyén
mién thoi gian duoc dé xuét bai phuong 4n cia séng ché. Nhu duogc thé hién trén Fig.5,
thiét bi x4c dinh tai nguyén mién thoi gian bao gdm bo phan x4c dinh 501.

Bo phéan xac dinh 501 dugc tao cAu hinh dé xac dinh tap hop khe thoi gian tha

nhét trong khoang thdi gian thir nhat va dé lya chon mét phan cua cac khe thoi gian tix
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tap hop khe thoi gian thir nhét dua trén 4nh xa bit thir nhét, mot phén cua cac khe thoi
gian tao ra tai nguyén mién thoi gian cia bé tai nguyén.

Theo phuong thitc tiy chon, bd phén xac dinh 501 dugc tao cAu hinh dé x4c dinh
tap hop khe thoi gian thu nhét trong khoang thoi gian thi nhit nhu sau:

SL SL +SL SL .
= {to ’tl ymre tTl(’m nhit }’

trong @6 0 < tf¥ < M X 2W, tri s6 ctia M 12 sb luong cac khung con trong khoang
thoi gian thi nhat va tri sb cua p duoc x4c dinh dua trén khong gian song mang con trén
BWP.

Theo phuong thire tily chon, tap hop khe thoi gian thir nhit ¢6 thé bao gdm tat ca
khe thoi gian ngoai cdc khe thoi gian sau day trong khoang thoi gian thir nhét:

loai khe thoi gian thir nhat, duoc tao cAu hinh dé gii khdi tin hiéu dong b hoa
lién két phu S-SSB;

loai khe thoi gian tha hai, it nhét mot trong sb6 N biéu tuong lién tuc dugc bat dau
tir biéu twong thir m trong loai khe thoi gian tht hai khong phai 1a biéu twong duong lén,
N 14 céc sd nguyén duong, va m 16n hon hodc bang 0 nhung nhé hon 13; va

loai khe thoi gian thtr ba, loai khe thoi gian thi ba 1a cac khe thoi gian du trit.

Theo phuong thirc tuy chon, tat ca khe thoi gian ngoai céc loai khe thoi gian thir
nhét va tht hai trong khodng thoi gian thir nhét c6 thé tao ra tip hop khe thoi gian th
hai:

{10' Ly o) Imx2i-Ng_ssp—Na }
trong d6 Ng_gsp dé cap dén sb luong cua loai khe thoi gian thir nhét trong khoang

thoi gian thir nhit va Ngp d& cap dén sé lugng ctia loai khe thoi gian thi hai trong khoang

thoi gian thi nhét;
. H_ —
Khir = [“ Qo Nsosss Ndf)], céc khe thoi gian 1, trong tap hop khe thi gian tht
du triv

hai 1a loai khe thoi gian thir ba;

trong d6 0<r<Mx2"—Ng_gsg—Ngr , Naytrg =MX2"—Ng g5~
Ngr m0d L xq bit> Lanh xa bie biéu dién dd dai ctia dnh xa bit thir nhat.

Theo phuong thitc tity chon, 4nh xa bit thir nhit dugc tao cAu hinh dé biéu thi ciu
hinh mién thoi gian cta bé tai nguyén.

B6 phan xéc dinh 501 duoc tao cAu hinh dé x4c dinh khe thoi gian ti- thude vé bé

tai nguyén dpa trén 4nh xa bit thw nhét {bo,bl,...,bL,

anhxabit}’ 0Sk<MX2U_
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Ns_ssg — Naf — Ny tri- K 48P UNE Dy mod Linp xapie = 15

trong dé Ng_ssp dé cap dén s6 luong cia loai khe thoi gian tht nhét trong khoang
thoi gian thu nhét, Ny d& cap dén s6 luong cua loai khe thoi gian thir hai trong khoéng
thoi gian tho nhit, Ny triv dé cap dén s6 luong cua loai khe thoi gian thir ba trong
khoang thdi gian thr nhit va Lyyp x, bie biéu dién do dai cta anh xa bit thir nhét.

Theo phuong thiic tiy chon, 4nh xa bit thi nhét ¢6 thé dugc 4nh xa dinh ky dén
mdi khe thoi gian trong tap hop khe thoi gian thi nhat. Tri s clia bit trong anh xa bit thit
nhét 13 trj s6 thir nhét bidu didn 1 khe thoi gian twong ing véi bit thude vé bé tai nguyén,
va tri sb ctia bit trong 4nh xa bit thi nhét 13 tri sb tht hai biéu dién 12 khe thoi gian twong
ung vai bit khong thude v& bé tai nguyén.

S6 luong khe thoi gian trong tap hop khe thoi gian thi nhit va do dai cla 4nh xa
bit thit nhat d4p Gtng mdi quan hé tich phan bi.

Theo phuong thue tily chon, bo phan xé4c dinh 501 con duoc tao cAu hinh dé xéac
dinh thong sd ciu hinh tha nhét trong ng véi bé tai nguyén, céc tri s6 trong thong sb
cAu hinh thir nhét duoc tao cAu hinh dé x4c dinh khoang thoi gian duy trit tai nguyén va
thong s6 cAu hinh thtr nhét bao gém it nhat mot tri s6 khac khong; va/hodc xac dinh
thong sb céu hinh thi hai twong tmg voi bé tai nguyén, thong sb cAu hinh thir hai dugc
thiét dat ¢ trang thdi khong hoat dong va trang thai khong hoat dong biéu thi ring thiét bi
d4u cubi khong c6 kha ning dy trit tai nguyén cho qua trinh truyén tai ban dau cua TB
khac bang cach 1ap lich SCI cua TB.

Theo phuong thire tiy chon, tap hop khe thdi gian tha nhét ¢6 thé bao gbm tit ca
khe thoi gian ngodi céc khe thoi gian sau ddy trong khodng thoi gian thi nhét:

loai khe thdi gian tht nhét, duoc tao céu hinh dé guri S-SSB; va

loai khe thoi gian thir hai, it nhét mét trong s6 N biéu twong lién tyc dugc bat dau
tir bidu twong thit m trong loai khe thoi gian thit hai khong phai 14 biéu twong duong 1én,
N 1 céc s6 nguyén duong, va m 16n hon hozc bang 0 nhung nho hon 13.

Theo phuong thitc tuy chon, 4nh xa bit thir nhét dwoc tao cAu hinh d& biéu thi ciu
hinh mién thoi gian cta bé tai nguyén.

B phan x4c dinh 501 duoc tao cAu hinh dé xéc dinh khe thoi gian " thudc vé bé

,0<k<Mx2!—

tai nguyén dya trén anh xa bit thir nhit {bo,bl, '"’bLénhxabit}

NS—SSB - Ndfa k dép L’mg bk mod Linh xa bit =1

trong d6 Ng_ggp dé cap dén sb luong cua loai khe thoi gian thi nhét trong khoang
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thoi gian thir nhat va Ny dé cap dén s6 lwong cia loai khe thoi gian thi hai trong khoang
thoi gian thir nhat.

Theo phuong thirc tuy chon, d4nh xa bit thir nhét ¢6 thé dugc anh xa dinh ky dén
mdi khe thoi gian trong tap hop khe thoi gian thi nhét. Tri sb cua bit trong 4nh xa bit thit
nhét 13 tri sb thi nhét bidu dién 1a khe thoi gian twong tmg v6i bit thude vé bé tai nguyén,
va tri sd ctia bit trong anh xa bit thir nhét 12 tri sb thir hai biéu dién 13 khe thoi gian tuwong
ung véi bit khong thudc vé bé tai nguyén.

Duéi didu kién 13 sb luong cac khe thdi gian trong tap hop khe thoi gian thit nhét
va db dai cta anh xa bit thir nhat khong dap tmg mbi quan hé tich phan boi, mot phén
cta 4anh xa bit trong dnh xa bit thur nhét vuot quéa tap hop khe thoi gian thir nhit ¢6 thé
duge cét bot sau khi 4nh xa bit thir nhét duge anh xa dén khe thoi gian cudi cling cua tap
hop khe thoi gian thir nhét.

Theo phuong thirc ty chon, bd phén xac dinh 501 con dugce tao céu hinh dé xac
dinh thong sd cdu hinh thir nhit twong ng v6i bé tai nguyén, céc tri s6 trong thong sb
cAu hinh thtr nhit duge tao cAu hinh dé x4c dinh khoang thoi gian dy trit tai nguyén va
thong s6 cau hinh thir nhét bao gdm cac trj s6 bang khong; va/hodc xac dinh thong s6 cdu
hinh the hai trong Gmg véi bé tai nguyén, thong sé céu hinh tht hai dugc thiét dit &
trang thai khong hoat dong va trang thai khong hoat dong biéu thi rﬁng thiét bi du cudi
c6 thé du trit tai nguyén cho qua trinh truyén tai ban dau ctia TB khéc bang cach lap lich
SCI ctua TB.

Theo phuong thirc tiry chon, tri s6 ctia M ¢6 thé 1a 10240.

Theo phuong thirc tily chon, khoang thoi gian tht nhat ¢6 thé 1a khoang thoi gian
SFN hodc khoang thoi gian DEN.

Ngudi ¢6 hiéu biét trung binh v& linh vyc k¥ thudt twong tng s& hiéu 1a phan mé
ta lién quan cua thiét bi dé x4c dinh tai nguyén mién thoi gian theo phuong 4n cla sang
ché c6 thé dwoc hidu khi tham khao dén phan mo ta lién quan ctia phuong phap xac dinh
tai nguyén mién thoi gian theo phuong 4n cla sing ché.

Fig.6 1a so dd kién trac so luoc cua thiét bi truyén thong 600 dugc dé xuit boi
phuong 4n clia sang ché. Thiét bi truyén thong c6 thé 1a thiét bi ddu cudi hogc thiét bi
mang. Thiét bi truyén thong 600 dugc thé hién trén Fig.6 bao gdm bo xir Iy 601, va bd
xit Iy 601 c6 thé goi ra va chay chuong trinh may tinh tir bo nhé dé thuc hién phuong
phap theo phuong 4n cua sang ché.

Theo tity chon, nhu duge thé hién trén Fig.6, thiét bi truyén thong 600 c6 thé con
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bao gdbm b nhé 620. BO xit Iy 601 c6 thé goi ra va chay chuong trinh may tinh tr bd
nhé 620 dé thuc hién phwong phép theo cic phuong 4n cla sang ché.

Bo nhé 620 hodc c6 thé 1a thiét bi doc 1ap ma doc 14p v6i bo xit Iy 610 hogc ¢6 thé
duoc tich hop trong b xtr Iy 610.

Theo tity chon, nhu duoc thé hién trén Fig.6, thiét bi truyén thong 600 c6 thé con
bao gdm bo thu phat 630, va bd xir Iy 610 c6 thé didu khién bd thu phat 630 dé giao tiép
v6i thidt bi khéc, dic biét 1a giri thong tin hodic di lidu dén thiét bi khac hodc nhan théng
tin hoic dit liéu dwoc g boi thiét bi khéc.

B thu phét 630 c6 thé bao gdm bé phat va b thu. Bd thu phat 530 ¢6 thé con bao
gbm dngten, va s6 lwong cua dngten c6 thé 14 mot hodc nhidu.

Theo tuy chon, thiét bi truyén thong 600 c6 thé cu thé 1a thiét bi mang theo cic
phuong an cla sang ché, va thiét bi truyén thong 600 c6 thé thuc hién cac ludng tuong
tmg duge thuc hién béi thiét bi mang trong mdi phuong phap theo cac phuong an cua
sang ché. Pé don gian, cac ndi dung md ta chi tiét duoc bod qua & day.

Theo tuy chon, thiét bi truyén thong 600 cu thd c6 thé 1a thiét bi ddu cudi hoidc
thiét bi mang ctia phuong 4n cua sang ché, va thiét bi truyén thong 600 co thé thuc hién
cac ludng twong tng duoc thyc hién boi dau cubi di dc}ng/thiét bi dau cubi trong mdi
phuong phap theo cac phuong 4n cua sang ché. P& don gian, cic ndi dung md ta chi tiét
dugc bd qua & day.

Fig.7 14 so d6 kién trac so luoc cua chip duoc dé xuét boi phuong 4n cua sang
ché. Chip 700 duoc thé hién trén Fig.7 bao gdm bd xu Iy 710, va bd xir Iy 710 ¢6 thé goi
ra va chay chuong trinh mdy tinh trong b nhé dé thuc hién phuwong phdp theo cac
phuong 4n cua sang ché.

Theo tuy chon, nhu duoc thé hién trén Fig.7, chip 700 ¢6 thé con bao gdbm bd nhé
720. BO xit Iy 710 c6 thé truyén va chay chwong trinh mdy tinh tir bo nhé 720 dé thyc
hién phuong phép theo phuong an cua sang ché.

B6 nh6 720 hoiic c6 thé 14 thiét bi doc 14p ma doc 1ap véi bo xtt Iy 710 hodc c6 the
duoc tich hop trong bd xtr Iy 710.

Theo tiy chon, chip 700 c6 thé con bao gdm giao dién dau vao 730. Bo xu ly 710
¢6 thé didu khién giao dién dAu vao 730 dé giao tiép vdi thibt bi hogc chip khac, cy thé 1a
thu nhan thong tin hoac dit liéu dugc giri boi thiét bi hoic chip khac.

Theo tuy chon, chip 700 ¢o6 thé con bao gdm giao dién dau ra 740. Bo xir Iy 710

¢6 thé didu khién giao dién du ra 740 dé giao tiép vai thibt bi hoge chip khac, cu thé 1a
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dua ra thong tin hodc dit liéu duoc gui boi thiét bi hodc chip khéc.

Theo tuy chon, chip co thé dugc tmg dung cho thiét bi mang theo cic phuong an
cua sang ché, va chip c6 thé thuc hién cac luéng tuong tmg dugc thuc hién béi thiét bi
mang trong mdi phuong phap theo cic phuong an cla sang ché. DPé don gian, cac ndi
dung mo ta chi tiét dugc bd qua & day.

Theo tuy chon, chip ¢6 thé duoc tmg dung cho thiét bi diu cudi theo cac phuong
4n cta sang ché, va chip co thé thuc hién céc ludng twong ing dugc thuc hién boi thiét bi
dAu cudi trong mdi phwong phap theo cac phuong an cla sang ché. Pé cho don gian, cac
noi dung mo ta chi tiét duge bo qua & day.

CAn hiéu 13 chip dugc d@é cap theo phuong an cua sang ché c6 thé cling duge goi
14 chip mixc hé théng, chip hé théng, hé théng chip hodc hé théng trén chip, v.v.

Fig.8 1a so dd khéi thir hai ctia hé théng truyén thong 800 theo phuong én cua
sang ché. Nhu dugc thé hién trén Fig.8, hé théng truyén thong 800 bao gbm thiét bi dau
cubi 810 va thiét bi mang 820.

Thiét bi dau cubi 810 c6 thé duoc tao ciu hinh dé thuc hién cac chirc nang tuong
tmg duge thuc hién boi thiét bi dau cudi trong phuong phép, va thiét bi mang 820 c6 thé
dugc tao cAu hinh dé thuc hién cac chic ning twong ung dugc thuc hién béi thiét bi
mang trong phuong phap. DPé cho don gian, cac ndi dung mo ta chi tiét duoc bd qua &
day.

Cn hiéu 12 bd xt 1y theo phwong an cla sang ché c6 thé 14 chip mach tich hop va
¢6 kha ning xr ly tin hiéu. Trong qua trinh thuc hién, mdi budc cua cic phuong an vé
phuong phéap c6 thé duoc hoan thanh bai mach 16gic tich hop cua phan cting trong bd xur
1y hodc 1énh & dang phin mém. Bo xu ly co thé 12 bo xir Iy da ndng, b x1t 1y tin hiéu sd
(Digital Signal Processor - DSP), mach tich hop chuyén dung (Application Specific
Integrated Circuit - ASIC), mang cdng 1ap trinh duoc dang truong (Field Programmable
Gate Array - FPGA) hoic thiét bi 10gic 14p trinh dugc khac, cbng roi rac hogc thiét bi
16gic tranzito va b phan phan cimg roi rac. Mbi phuong phéap, bude va so d6 khéi logic
duoc boc 16 theo cac phuong 4n cua sang ché c6 thé dugc thuc hién hodc thyc thi. Bd xu
1y da nang c6 thé 1a bd vi xir Iy hodc b xur 1y cling ¢6 thé 1a bd xit 1y thong thudng bit
ky va b xtt Iy twong ty. Cac buéc cua phuong phap dugc boc 10 két hop véi cac phuong
an cua sang ché c6 thé truc tiép duoc thé hién 13 dugc thyc thi va hoan thanh boi bd xur
ly giai ma phan cting hogc duge thuc thi va hoan thanh boi su két hop cta phan clig va

cac mddun va phin mém trong bd xir Iy gidi ma. Modun phéan meém c6 thé dugc dat trong
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phuong tién luu trit hoan thién trong linh vyc nay ching han nhu bd nh¢ truy cép ngiu
nhién (Random Access Memory - RAM), by nhé cuc nhanh, bd nhé chi doc (Read-Only
Memory - ROM), ROM 14p trinh dugc (Programmable ROM - PROM) hodc PROM xo6a
dwoc bang dién (Electrically Erasable PROM - EEPROM) va thanh ghi. Phuong tién luu
trit duoc dit trong bo nhé, va b xu ly doc thong tin trong bd nhd, va hoan thanh cac
budc cia phuong phap két hop véi phan cing.

C6 thé hiéu 12 bo nhé theo phuong 4n cua sdng ché c6 thé 12 bd nhé kha bién hodc
b6 nhé bét kha bién, hodc c6 thé bao gdm ca b nhé kha bién va bo nhé bét kha bién. Bd
nhé bit kha bién c6 thé 13 ROM, PROM, PROM xéa dugc (Erasable PROM - EPROM),
EEPROM hoiic bo nhé cuc nhanh. Bo nhé kha bién c6 thé 1a RAM, va duoc sir dung lam
bd nhd dém tdc dd cao bén ngoai. Pugc mo ta lam vi du nhung khong gidi han 1a cac
RAM & nhiéu dang khéac nhau c6 thé duoc st dung, ching han nhu RAM tinh (Static
RAM - SRAM), RAM ddng (Dynamic RAM - DRAM), DRAM ddng bd (Synchronous
DRAM - SDRAM), SDRAM téc d6 dit ligu gép doi (Double Data Rate SDRAM -
DDRSDRAM), SDRAM néng cao (Enhanced SDRAM - ESDRAM), DRAM lién két
ddng bd (Synchlink DRAM - SLDRAM) va RAM rambus tryc tiép (Direct Rambus
RAM - DR RAM). Luu y 1a b nhé cua hé théng va phuong phap dugc mo ta trong sing
ché nhim bao gbém, nhung khong gidi han 6, cic by nhé thude cac loai nay va céc loai
phit hop bat ky khéc.

Céan hiéu 14 bd nhé duge md ta lam vi du nhung khong lam gi6i han. Vi du nhu,
bo nhé theo cac phuong an cta sang ché c6 thé ciing 12 SRAM, DRAM, SDRAM, DDR
SDRAM, ESDRAM, SLDRAM va DR RAM. Nghia 13, b nho theo cic phuong an cua
sang ché nhim bao gdm, nhung khéng gi6i han &, cic bo nhé thude cac loai nay va céac
loai phit hop bat ky khac.

Cac phuong an cua sang ché ciing d& xuit phuong tién luu trir c6 thé doc duoc
bang mAy tinh, phuong tién luu trit ndy duge tao cAu hinh dé luvu trit chwong trinh may
tinh.

Theo tuy chon, phuong tién luu trit c6 thé doc duogc bﬁng may tinh co thé dugc
ung dung cho thiét bi mang theo cdc phwong an cia sdng ché, va chuong trinh méy tinh
cho phép may tinh thuc thi céac ludng twong tng duge thuc hién béi thiét bi mang trong
mdi phuwong phép cua cac phuong an cua sang ché. Bé cho don gidn, cac ndi dung md ta
chi tiét duoc bo qua & day.

Theo tuy chon, phuong tién luu trit co thé doc dugc bing may tinh c6 thé duogc
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img dung cho du cudi di dong/thiét bi dAu cudi theo cac phuong an cua sidng ché, va
chwong trinh may tinh cho phép may tinh thuc thi cac ludng twong tmg dugc thuc hién
boi thiét bi ddu cudi trong mdi phuong phép theo cac phuong dn cua sang ché. Bé cho
don gian, cac ndi dung mo ta chi tiét dugc bod qua & day.

Céc phuong an cua sang ché ciing d& xuAt san pham chwong trinh may tinh, san
phim chwong trinh may tinh nay bao gbm 1énh chuong trinh mdy tinh.

Theo tuy chon, san pham chuong trinh mdy tinh c6 thé duoc tmg dung cho thiét bi
mang theo cdc phuong 4n cua sang ché, va 1énh chuong trinh may tinh cho phép may
tinh thyc thi céc ludng twong Gmg duoc thuc hién béi thiét bi mang trong mdi phuong
phép theo cac phuong 4n cta sang ché. P& cho don gian, cdc ndi dung mo ta chi tiét
duogc bo qua & day.

Theo tuy chon, san pham chuong trinh may tinh c6 thé duoc tng dung cho dau
cudi di dong/thiét bi dau cudi theo cac phuong an cla sang ché, va lénh chuong trinh
may tinh cho phép may tinh thuc thi cac ludng tuong ung duoc thuc hién boi dAu cubi di
dong/thiét bi dau cubi trong mdi phwong phép theo cac phuwong an cua sang ché. Pé cho
don gian, cac ndi dung md ta chi tiét dugc bo qua & day.

Céac phuong an cua sang ché cling d& xuit chuong trinh may tinh.

Theo tity chon, chuong trinh may tinh c6 thé duoc tng dung cho thiét bi mang
theo cac phuong an cua sang ché, va chuong trinh may tinh chay trong méy tinh dé cho
phép may tinh thuc thi cac ludng tuwong tmg dugc thuc hién boi thiét bi mang trong mdi
phuong phap theo cac phwong én cua sang ché. P& cho don gian, cac ndi dung mo ta chi
tiét dugc bod qua & day.

Theo tiy chon, chuong trinh may tinh c6 thé dugc tmg dung cho du cudi di
dong/thiét bi dAu cubi theo cac phuwong 4n cua sang ché, va chuong trinh may tinh chay
trong may tinh dé cho phép may tinh thuc thi cic ludng twong tmg dugc thuc hién béi
dAu cubi di dong/thiét bi dAu cubi trong mdi phuong phap theo cic phuong én cia sing
ché. Dé cho don gian, cdc ndi dung md ta chi tiét duoc bo qua & day.

Ngudi c6 hidu biét trung binh vé linh vyc k¥ thudt twong ng ¢6 thé nhan ra 1a cac
bod phan va cac budc thuét toan cua mdi vi du dugc mo ta két hop véi cac phwong an
duoc bdc 16 trong sang ché ¢6 thé duge thuc hién boi phén cung dién ti hodc dang két
hop ctia phan mém may tinh va phan cimg dién tir. Viée cic chiic ndng nay dugc thuc
hién duéi dang phan cting hodc phan mém tiy thudc vao cac tng dung cu thé va diéu

kién rang budc thiét ké cua cac giai phap ky thut. Nguoi co hiéu biét trung binh c6 thé
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thuc hién cic chirc nang dwgc md ta cho mdi tmg dung cu thé bang cach sir dung céc
phwong phap khéac nhau, va viéc thuc hién nhu vay s& duogc coi la nam trong pham vi cua
sang ché.

Ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thuét tuong Gng c6 thé tim hiéu ro
rang vé céc quy trinh lam viéc cu thé cua hé théng, thiét bi va bo phan dugc md ta trén
day co thd @& cép dén cac quy trinh twong tng theo phuong an vé phuong phap va s&
khong dugc trinh bay chi tiét & day dé dé mo ta va ngén gon.

Theo mét sb phuong an dugc dé xuét boi sang ché, cin hiéu 1a hé théng, thiét bi
va phwong phéap dugc boc 16 ¢o thé duoc thuc hién theo cach khac. Vi du nhu, phuong
4n vé thiét bi dwoc mo ta trén diy chi la so lugc, va vi du nhu, viéc phéin chia cic bd
phan chi 1a phan chia chic ning 16gic, va cac kiéu phan chia khac ¢ thé dugc sir dung
trong qua trinh thuc hién thyuc té. Vi du nhu, nhidu bd phan hozc thanh phﬁn c6 thé duogc
két hop hoic tich hop vao mot hé théng khéic, hodc mot s6 dic diém co thé bi bé qua
hodc khong duoc thyc hién. Ngoai ra, vigc ghép néi hogc ghép nbi truc tiép hodc két nbi
truyén thong gifra cac thanh phan duoc thé hién hoic duoc trao dbi c6 thé 1a ghép ndi
gian tiép hozc két nbi truyén thong cua cac thiét bi hodc bo phan, dugc thuc hién thong
qua mot sb giao dién, va co thé 1a ghép ndi dién va co hoc hodc st dung céc hinh thirc
khac.

Céc bd phan dugc mo ta la cac phﬁn riéng biét co thé hodc c6 thé khong bi tach
biét vé mit vat ly, va céc phén duoc thé hién 1a cic bod phén co thé hodc ¢ thé khong
phai 1a cac bd phan vt 1y, va cu thé 1a ¢6 thé duoc bd tri & cing mot chd, hoic ciing cé
thé duoc phén bd t6i nhiéu bd phan mang. Mot phén hodc tit ca cac b phan co thé dugc
chon dé dat duoc muc dich ciia cac giai phap cua cac phuong 4n theo yéu cu thyc té.

Ngoai ra, mdi bo phan chtrc nang trong mdi phuong 4n cla sdng ché c6 thé duoc
tich hop vao trong bd phan xur ly, mdi bd phan ciing c6 thé ton tai ddc 1ap v& mat vat 1y,
va hai hodc nhiéu hon hai bo phan cling c6 thé duoc tich hop vao trong mot bd phan.

Khi duoc thuc hién dudi dang bd phén chirc nang phén mém va duogc ban hoic
duoc st dung dudi dang san phim doc 1ap, chirc ning ciing c6 thé dwoc Iuu trit trong
phuong tién luu trit ¢6 thé doc duoc trén may tinh. Dya trén cich hiéu nhu vay, céc giai
phéap k¥ thuat cua sang ché vé& co ban hodc cac phan déng gbp cho giai phap k¥ thudt
thong thuong hodc mot phan cila cic giai phap k¥ thuét c6 th8 duoc thé hién dudi dang
san phim phin mém, va san phim phin mém mdy tinh dwgc luu trit trong phuong tién

Iwu trit, bao gdm nhidu 1énh duge tao cAu hinh dé cho phép thiét bi méy tinh (c6 thé 1a
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may tinh c4 nhan, may ch, thiét bi mang hoic thiét bi twong tu) thuc thi tAt ca hodc mot
phin cac bude cia phuong phap trong mbi phuong 4n cta sang ché. Phuong tién luu trix
néu trén bao gdm: cac phuong tién khac nhau c6 kha nang luu trit cac mi chuong trinh,
ching han nhu dia U, dia ciing di dong, ROM, RAM, dia tir hodc dia quang.

No6i dung md ta trén day chi la phuong thic trién khai cu thé cua sang ché va
khong nham gi6i han pham vi bdo h¢ cua sang ché. Cac phuong én thay dbi hoic thay
thé bat ky ma hién nhién dbi v6i ngudi co hiéu biét trung binh vé linh vuc k§ thuét tuong
tmg khi doc ban md ta sang ché déu nim trong pham vi k¥ thuat dugc boe 10 boi sang
ché va s& ndm trong pham vi bao hd cua sing ché. Do d6, pham vi bao hd cua sang ché

s& phu thudc vao pham vi bao hd cua yéu cau bao ho.
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YEU CAU BAO HOQ
1. Phuong phap xéc dinh tai nguyén mién thoi gian, phwrong phép ndy bao gbm:
x4c dinh, boi thiét bi diu cubi, tap hop khe thoi gian thir nhit trong khoang thoi gian thi
nhét; va
chon, béi thiét bi dau cudi, mot phan cia cic khe thoi gian tir tap hop khe thoi gian thir
nhét dua trén anh xa bit thir nhét, trong d6 mot phén cua céac khe thoi gian tao ra tai
nguyén mién thoi gian clia bé tai nguyén,
trong d6 tdp hop khe thoi gian thi nhit bao gdm tit ca khe thoi gian ngoai cac khe thoi
gian sau day trong khoang thoi gian thir nhit:
loai khe thoi gian thi nhat, duoc tao cAu hinh d& giri khéi tin hisu ddng bd hoéa lién két
phu (sidelink synchronizing signal block - S-SSB);
loai khe thoi gian thir hai, trong d6 it nhit mot trong s6 N biéu tugng lién tuc dugc bét
du tr biéu twong thir m trong loai khe thoi gian thi hai khong phai 1a biéu tuong duong
1én, N 1a cac sb6 nguyén dwong, va m 16n hon hodc bang 0 nhung nho hon 13; va
loai khe thoi gian thit ba, loai khe thoi gian thu ba 1a cdc khe thoi gian dy tri,
trong d6 4nh xa bit thir nhit dwoc tao cAu hinh d& bidu thi cAu hinh mién thdi gian clia bé
tai nguyén;
viée Iua chon, béi thiét bi ddu cudi, mot phan cua céc khe thoi gian tir tap hop khe thoi
gian thi nhét duya trén 4nh xa bit thir nhét bao gdm:

xac dinh, bdi thiét bi dAu cubi, khe thoi gian tiL thudc vé bé tai nguyén dua trén 4nh xa

bit thir nhét {bo,by, .., by

bt } 0 < k <M x 2" — Ng_gsg — Ng¢ — Ny tre , K dép
g b mod Lynp xgbic = 15

trong d6 t3 1a phan tir ¢ chi sb k trong tap hop khe thi gian thi nhat,

tri s6 cia M 1 sb luong cac khung con trong khoang thoi gian thir nhit,

tri s6 cua p duoc xac dinh dua trén khong gian s6ng mang con trén phan bing thong
(bandwidth part - BWP),

Ng_gsp d& cdp dén sé luong ciia loai khe thoi gian thir nhit trong khoang thdi gian thit
nhét, Ny dé cép dén s6 luong cua loai khe thoi gian thtr hai trong khoang thoi gian thir
nhit, Ny triv d& cap dén sb lwong cia loai khe thoi gian thir ba trong khoang thoi gian

thir nhat, va Lsph xa bit bi€U dién d6 dai cia 4nh xa bit thir nhat.

2. Phuong phép theo didm 1, trong d6 viée xé4c dinh, boi thiét bi dau cudi, tap hop khe
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thoi gian thir nhét trong khoang thoi gian thit nhét bao gdm:
xéc dinh, boi thiét bi dAu cudi, tap hop khe thoi gian thir nhét trong khoang thoi gian thir
nhét 1a

SL — [+SL +SL SL
= {to T '“'tTl(ynnhat}

trong d6 0 < 5 < M x 2, th 1a phan tir c6 chi s6 i trong tap hop khe thoi gian tht
nhét, tri sb cia M 14 s luong cic khung con trong khoang thoi gian thir nhét, va trj sb

ctia p dugc xac dinh dya trén khong gian séng mang con trén phén biang thong (BWP).

3. Phuong phap theo didm 1, trong d6 tit ca khe thoi gian ngoai cac loai khe thoi gian
thir nhét va tht hai trong khoang thoi gian tha nhét tao ra tap hop khe thdi gian thi hai.

4. Phuong phép theo diém 3, trong @6 tap hop khe thoi gian thir hai la:

{lo. 11, o Iz —Ns_ssp-Nat J
trong d6 Ng_ssp dé cap dén s6 luong cua loai khe thoi gian thu nhét trong khoang thoi
gian thi nhat va Ng¢ dé cip dén s6 luong cta loai khe thoi gian thit hai trong khoang thoi

gian thir nhit;

khir = [“‘(M"Z“D;NS—SSB"N“)J, céc khe thoi gian 1, trong tap hop khe thoi gian th
dy triv

hai 1a loai khe thoi gian thi ba;

trong do 0<r<Mx 2" — NS—SSB - Ndf , Ndl}’tl‘ﬁ‘ =Mx 2t - NS—SSB —

Ngr m0od Lyph xa bit> Lianh xa bit bi€U dién d6 dai cua 4anh xa bit thir nhat.

5. Phuong phép theo diém bét ky trong sb cac didm tir didm 2 dén diém 4, trong d6 anh
xa bit th nhit dugc dnh xa dinh ky dén mdi khe thoi gian trong tip hop khe thoi gian
thir nhét, trong d6 tri sb ciia bit trong 4nh xa bit thir nhét 1a tri s thi nhat biéu dién 1a
khe thoi gian twong Ging v6i bit thude vé bé tai nguyén va tri sb cua bit trong anh xa bit
thir nhét 12 trj s6 thir hai bidu didn 13 khe thoi gian twong tmg véi bit khong thue vé bé
tai nguyén; va

s6 luong céc khe thoi gian trong tap hop khe thoi gian thir nhét va do dai ctia dnh xa bit
thtr nhit dap tmg mbi quan hé tich phan boi.

6. Phuong phép theo didm bt ky trong sé céc diém tir didm 2 dén diém 4, trong d6 tri s6
cua M 14 10240.
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7. Phuong phép theo diém bét ky trong sb cac diém tir diém 1 dén diém 4, trong d6
khodang thoi gian thir nhét 13 khoang thoi gian s6 khung hé théng (System Frame Number
- SFN) hoac khoang thoi gian s6 khung truc tiép (Direct Frame Number - DFN).

8. Thiét bi x4c dinh tai nguyén mién thoi gian, thiét bi nay bao gbm:

b6 phan xac dinh, duoc tao cAu hinh d& xé4c dinh tap hop khe thoi gian thir nhét trong
khoang thoi gian thu nhét va dé lua chon mot phan ctia cac khe thoi gian tir tip hop khe
thoi gian thtr nhét dua trén 4nh xa bit tha nhét, trong d6 mot phﬁn cua céc khe thoi gian
tao ra tai nguyén mién thoi gian cta bé tai nguyén,

trong d6 tap hop khe thoi gian thi nhit bao gdm tit ca khe thoi gian ngoai cac khe thoi
gian sau ddy trong khoang thoi gian th nhét:

loai khe thoi gian thit nht, duoc tao cAu hinh d& giri khéi tin higu dong bd héa lién két
phu (sidelink synchronizing signal block - S-SSB);

loai khe thoi gian thir hai, trong d6 it nhét mot trong s6 N biéu twong lién tuc duge bat
dAu tir biéu twong thir m trong loai khe thoi gian thir hai khdng phai 1a biéu twong duong
1én, N 14 c4c sé nguyén dwong, va m 16n hon hodc bang 0 nhung nho hon 13; va

loai khe thoi gian thit ba, loai khe thoi gian thi ba la cac khe thoi gian du tri,

trong d6 anh xa bit thir nhét duge tao cAu hinh dé biéu thi cAu hinh mién thoi gian clia bé
tai nguyén;

b6 phéan xéac dinh duoc tao cAu hinh dé xac dinh khe thoi gian tf;]“ thudc vé bé tai nguyén

dua trén dnh xa bit thir nhét {bg, by, ..., by,

inh xabit }, 0 <k<MXx2"—Ng_gsp — Ng¢ —
Ny tri » K 44D UNE By mod Lann xabie = 15

trong d6 t3- 1a phan tir ¢6 chi s6 k trong tap hop khe thoi gian thir nht,

tri s§ cua M 1a s lugng céc khung con trong khoang thoi gian thir nhit,

tri s6 cua p duoc xac dinh dya trén khong gian séng mang con trén phén bing thong
(BWP),

Ng_gsp dé cap dén sb luong cua loai khe thoi gian thir nhét trong khoang thdi gian thi
nhét, N4 dé cap dén s luong cua loai khe thoi gian tht hai trong khoang thoi gian thir
nhét, Ny triv @& cap dén s6 luong cha loai khe thoi gian thir ba trong khoang thoi gian
thir nhét V2 Lyny xg bic biéu didn d0 dai cita 4nh xa bit thir nhét.

9. Thidt bi theo diém 8, trong d6 bd phan xéc dinh duge tao cdu hinh dé xac dinh tap hop
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khe thoi gian thu nhét trong khoang thoi gian thir nhit nhu sau:

SL _— (+SL 4SL SL
= {to 4 ""tTlc’rnnhit}

trong d6 0 <t < M x 2¥, L 1a phan tir ¢6 chi s6 i trong tap hop khe thoi gian tht
nhét, tri sb ctia M 12 sd luong cac khung con trong khoang thoi gian thu nhét va trj s6 cia

i duoc x4c dinh dya trén khong gian séng mang con trén phan bang thong (BWP).

10. Thiét bi theo diém 8, trong d6 tit ca khe thoi gian ngoai cic loai khe thoi gian thir
nhit va thr hai trong khoang thoi gian tha nhét tao ra tap hop khe thdi gian thit hai.

11. Thiét bi theo diém 10, trong d6 tap hop khe thoi gian thi hai 1a:
{10' L, oo IMxzi—Ng_ssp—Nar }
trong d6 Ng_ssp d8 cap dén s luong cua loai khe thoi gian thu nhét trong khoang thoi

gian thir nhat va Ng¢ dé cap dén sb luong cua loai khe thoi gian thir hai trong khodng thoi

gian thur nhit;
. B -
khir = ln (Mx2 NNS'SSB Ndf)J, céc khe thoi gian 1, trong tp hop khe thoi gian thi hai la
du triv
loai khe thoi gian thir ba;

trong dé 0 S r < M X 2” - NS—SSB - Ndf s Ndl:l’tl‘ﬁ‘ = M X 2” - NS—SSB -

Ngr m0od Lynp xa bit> Lianh xa bit Di€U dién d6 dai cua 4nh xa bit thit nhat.

12. Thiét bi theo diém bat k¥ trong sb cac diém tir diém 9 dén diém 11, trong d6 4nh xa
bit thir nhét duoc anh xa dinh ky dén mdi khe thoi gian trong tap hop khe thoi gian thir
nhét, trong d6 tri sé cta bit trong nh xa bit thir nhét 1a tri s6 thtt nhat biéu dién 1a khe
thoi gian twong ung voi bit thudce vé bé tai nguyén va tri sd cua bit trong 4nh xa bit thir
nhét 13 tri s6 thit hai bidu di2n 12 khe thoi gian twong tmg véi bit khong thude vé bé tai
nguyén; va

sd lwong céc khe thoi gian trong tip hop khe thoi gian thi nhit va d6 dai ciia 4nh xa bit

thir nhét d4p Gtmg mdi quan hé tich phan bdi.

13. Thiét bi theo diém bat k¥ trong s6 cac diém tur diém 9 dén didm 11, trong d6 tri s6

cua M 1a 10240.

14. Thiét bi theo diém bt k¥ trong sb cac diém tir diém 8 dén diém 11, trong d6 khoang
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thoi gian thu nhét 12 khoang thoi gian s6 khung hé théng (System Frame Number - SFN)
hoic khoang thoi gian sb khung truc tiép (Direct Frame Number - DFN).

15. Thiét bi diu cudi, bao gbm bo xir Iy va by nhé dé luu trit chwong trinh may tinh,
trong d6 b xur ly dugc tao cAu hinh dé goi va chay chuong trinh méy tinh dwgc luu trir
trong b6 nhé dé thyc hién phuong phap theo diém bit ky trong sé cac diém tir diém 1

dén diém 7.

16. Chip, bao gdm bo xtr 1y dugce tao cAu hinh d& goi va chay chuong trinh may tinh dé
cho phép thidt bi dwoc trang bi chip nay thuc hién phuong phap theo diém bt ky trong

sb cac diém tir didm 1 dén diém 7.
17. Phuong tién luu trit co thé doc duoc bang may tinh khong tam thoi, luu trit chuong

trinh méy tinh ma cho phép may tinh thyc hién phuong phéap theo diém bAt ky trong s6

cac diém tur diém 1 dén diém 7.
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