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Linh vuc k§ thuét dwge dé cap
Sang ché lién quan dén thiét bi mang trong hé théng truyén thong.
Tinh trang k§ thuit ciia sang ché

Trong dy 4n ddi tac thé hé thar 3, hé théng truyén thong khong day dugc
goi 1a 5G hoac NR (duéi day, hé théng truyén thong khong day dugc goi 1a "5G"
hodc "NR") dang duoc nghién ciru trong truong hop dé dat dugc su ting hon nita
vé dung luong hé théng, ting hon nita vé téc dd truyén dit liéu va giam hon nita
vé dd tré trong phan khong day. Trong 5G, céc k¥ thuét khong day khac nhau da
duoc nghién ciru dé dat duge thong lwong 10 Gbps hodc cao hon va dé théa man

yéu cu do tré 1 ms hodc it hon trong phén khong day.

Trong 5G, kién trac mang bao gdbm 5GC (Mang 18i 5G) tuong Umg voi
EPC (L5i goi tién héa), day 1a mang 13i trong kién trac mang LTE (Tién hoa dai
han) va NG-RAN (Mang truy nhap thé hé tiép theo) twong tmg véi E-UTRAN
(Mang truy nhép vo tuyén mat dat toan cau tién hoa), day 13 RAN (Mang truy
nhap v6 tuyén) trong kién tric mang LTE, dugc dé cap dudi day. Trong mot vai
truong hop, NG-RAN duoc goi la 5G-AN, RAN, hodc gNB.

Trong nhiing ndm gln ddy, dd c6 su ting 1én vé nhu cau cho diéu khién
ddng bd cua sb luong 16n cac thiét bi trong cac nha mdy, ... va chuén truyén thong
ddng bd (IEEE P802.1Qcc, ...) ma cho phép viéc diéu khién nhu vy duge the
hién 0.

Trong hé théng 5G, TSC (Truyén thong nhay cam véi thoi gian) duge chi
15 trong IEEE P802.1Qcc ciing dugc hd trg (Tai liéu phi sang ché 1). Trong TSC,
hé théng 5G hoat déng nhu cau n6i TSN (Mang nhay cam véi thoi gian).

Ngoai ra, thong tin hd trg TSC (Thong tin hd trg TSC) mé ta dic diém luu
lugng TSC dugc cung cip boi SMF cho NG-RAN. gNB 1a NG-RAN, c6 kha néng

hidu mAu luu luong va thyc hién 14p lich hidu qua, ... bdi TSCAL

1
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Céc tai liéu k¥ thuat da biét:
Céc tai liéu phi sang ché:

[Tai liéu phi sang ché 1] 3GPP TS 23.501 V16.1.0 (2019-06)

[Tai liéu phi sang ché 2] 3GPP TS 23.502 V16.1.1 (2019-06)

[Tai liéu phi séng ché 3] 3GPP TS 29.244 V16.0.0 (2019-06)

[Tai liéu phi sang ché 4] 3GPP TS 29.518 V15.4.0 (2019-06)

[Tai liéu phi sang ché 5] 3GPP TS 38.413 V15.4.0 (2019-07)

[Tai liéu phi sang ché 6] 3GPP TS 38.415 V15.2.0 (2018-12)

[Tai liéu phi sang ché 7] 3GPP TS 23.503 V16.1.0 (2019-06)

Vén dé dugc giai quyét boi sdng ché:

Nhu duoc mo ta trong tai liéu phi sang ché 1, khi sy khac nhau xay ra gitta
thoi gian TSN va thoi gian 5G trong mién thoi gian TSN, thi 1561 NW s& thong bao
cho NG-RAN v2 tham sé TSCAI da stra ddi. Mién thoi gian TSN ¢6 thé cfing
dugc goi la "mién thoi gian". Trong tiéu chuén k¥ thuat nay, gia thiét raing TSCAI
duoc ap dung cho mdi ludng TSN.

Mic du hé théng 5G hd trg nhiéu mién thoi gian TSN, TSCAI da dugc
sira ddi bén trén chi cAn duoc ap dung dén chudi TSN cu thé ma TSCAI nén dugc
ap dung cho nhiéu ludng TSN thudc nhiéu mién thoi gian TSN.

Ban chit ki thuit cia sang ché

Séang ché da dugc tao ra dé giai quyet van dé néu trén va nham dé xuat k¥

thuat cho phép thong tin ho trg TSC chi duge ap dung cho ludng TSN cy thé.
Céch thirc giai quyét van dé:
Theo k¥ thuéat dugc boc 10, thiét bi quan ly phién dugc dé xuét bao gdm:

B thu c6 cAu tric dé thu, tir thiét bi mat phang ngudi ding, thong tin so
sanh thoi gian gifta thoi gian TSN cua mién thoi gian TSN va thoi gian 5G va
thong tin nhén dang cua TSN mién thoi gian TSN; va
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Bo truyén 6 cAu tric dé truyén, dén thiét bi tram géc, thong tin hd tro
TSN duoc xac dinh dua trén thong tin so sanh thoi gian va thong tin nhan dang

cta ludng TSN cho mdi mot hodc nhiéu ludng TSN thudc mién thoi gian TSN,
Hiéu qua cua sang ché:

Theo k¥ thudt dugc boc 19, co dé xuét k¥ thuat ma cho phép thong tin hd
tro TSC chi dugc ap dung cho ludng TSN cu thé.

Mo ta van tat cac hinh vé

Fig.1 la so dd dé giai thich hé théng truyén thong theo phuong én clia sdng

ché;
Fig.2 13 so dd thé hién cAu tric hé théng ciia dong bd thoi gian TSN.
Fig.3 12 so dd thé hién cau nbi TSN.
Fig.4 1a so dd dé giai thich hoat dong trong cau ndi TSN.
Fig.5 la so dd dé giai thich hoat dong trong cau nbi TSN.
Fig.6 12 so @ thé hién thong tin hd tro TSC.
Fig.7 12 so db dé giai thich trinh tu xr ly.
Fig.8 13 so db thé hién vi dy cuia sy thay ddi tiéu chun k thuat.
Fig.9 12 50 d thé hién vi du cua sy thay ddi tiéu chuan k thugt (TS23.503).

Fig.10 la so dd thé hién vi du cua sy thay d6i tiéu chudn ky thuét
(TS23.503).

Fig.11 1a so dd thé hién vi du cua sy thay dbi tiéu chuén k¥ thuat

(TS23.503).

Fig.12 13 so dd thé hién vi du cta sy thay doi tiéu chuén ky thuat
(TS29.244).

Fig.13 12 so db thé hién vi du cta sy thay dbi tiéu chuén k¥ thuat

(TS29.244).

Fig.14 la so dd thé hién vi du cta sy thay dbi tiéu chudn k¥ thuat

3
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(TS29.244).

Fig.15 13 so dd thé hién vi du cua su thay ddi tiéu chuan k¥ thudt
(TS29.244).

Fig.16 13 so dd thé hién vi du cta sy thay doi tiéu chudn k¥ thuat
(TS29.244).

Fig.17 13 so dd thé hién vi du cia su thay ddi tiéu chuan ky thuat

(TS29.244).

Fig.18 14 so dd thé hién vi du cta sy thay dbi tiéu chun k¥ thuat
(TS29.244).

Fig.19 13 so dd thé hién vi du cta sy thay doi tiéu chuén k§ thuat
(TS29.244).

Fig.20 la so dd thé hién vi du cta sy thay dbi tiéu chuén k¥ thuat
(TS29.244).

Fig.21 1 so dd thé hién vi du cta sy thay doi tiéu chuén k§ thuat
(TS29.244).

Fig.22 la so dd thé hién vi du cua su thay dbi tiéu chuén k¥ thuat
(TS29.244).

Fig.23 1a so dd thé hién vi du cla su thay dbi tiéu chuin k§ thuat
(TS29.244).

Fig.24 12 so dd thé hién vi du cta sy thay doi tiéu chuan k¥ thuat
(TS29.244).

Fig.25 la so dd thé hién vi du cta sy thay d6i tiéu chudn k¥ thuat
(TS29.244).

FIG.26 1a so dd thé hién vi du cua sy thay dbi tiéu chuan ky thuat
(TS29.244).

Fig.27 1a so dd thé hién vi du cla sy thay dbi tiéu chuan k§ thuat
(TS29.244).



51594 oo

FIG.28 13 so dd thd hién vi du cta su thay dbi tiéu chudn k¥ thuét
(TS23.502).

Fig.29 12 so d6 thé hién vi dy cta su thay dbi tiéu chuin k§ thuat
(TS23.502).

Fig.30 13 so dd thé hién vi du cta sy thay doi tiéu chuén k§ thuat

(TS23.502).

Fig.31 12 so d thé hién vi du cta sy thay doi tiéu chuén k§ thuat
(TS38.413).

FIG.32 13 so db thé hién vi du cla su thay ddi tiéu chuén k¥ thuat
(TS38.413).

FIG.33 14 so dd thé hién vi du ciia sy thay dbi tiéu chuan ky thuat
(TS38.413).

Fig.34 13 so dd thé hién vi du ciia sy thay doi tiéu chuin ky thuat
(TS38.413).

Fig.35 la so dd thé hién vi du cla su thay dbi tiéu chuin k¥ thuat
(TS38.413).

FIG.36 13 so db thé hién vi du cta su thay dbi tiéu chuan k¥ thuat
(TS38.413).

FIG.37 1a so dd thé hién vi du cua su thay dbi tiéu chuin k¥ thuat
(TS38.413).

Fig.38 12 so dd thé hién vi du cta sy thay doi tiéu chudn k¥ thuét
(TS38.415).

Fig.39 13 so dd thé hién vi du cta sy thay doi tiéu chuén ky thuat
(TS38.415).

Fig.40 13 so dd thé hién vi du cta sy thay doi tiéu chudn k¥ thuét
(TS38.415).

FIG.41 13 so dd thé hién vi du v& cau hinh chirc ning cua thiét bi tram gdc

5
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30 theo phuong an cua sang ché.

FIG.42 14 so dd thé hién vi du v& cdu hinh chirc nang ciia AMF 20 theo

phuong an cia sang ché;

FIG.43 14 so dd thé hién vi du vé ciu hinh chtic nang ctia SMF 40 theo

phuong an cia sang ché;

FIG.44 13 so dd thé hién vi du vé& cAu hinh chtrc ning cua UPF 50 theo

phuong an cia sang ché;

FIG.45 1 so dd minh hoa vi du ctia cAu hinh phan cting cua thiét bi tram

gbc 30, AMF 20, SMF 40 va UPF 50 theo phuong 4n cua sang ché.
MG ta chi tiét sang ché

Dudi day, cac phuong an cua sang ché s& dugc mo ta c6 tham chiéu téi cac
hinh v&. Cac phuong 4n m6 ta dudi ddy la cdc vi du va cac phuong 4n ma sang

ché duoc ap dung khong bi gidi han dén cac phuong 4n sau.

Trong hoat dong hé thdng truyén thong theo phuong én cua sang ché, cac
k¥ thuét hién cé co thé duoc st dung, néu thich hop. K§ thuat hién c6 1a, vi du,
LTE 5G, nhung khong bi gi¢i han ¢ LTE hién tai hodc 5G hién tai.

Trong phén mé ta sau day, tén nut, tén tin hiéu, ... hién dugc mo ta trong
tiéu chudn k¥ thuat 5G (hodc tiéu chuén k¥ thuat LTE) duoc st dung. Tuy nhién,
tén nat, tén tin hiéy, .... Cé cung chirc nang co thé duoc goi bang céc tén khéc

nhau.
(Vi du v& cAu tric hé théng)

Fig.1 14 so dd minh hoa hé théng truyén thong (c6 the duge goi 1a mang
truyén thong) theo phuong 4n cla sang ché. Nhu duoc thé hién trén FIG.1, hé
théng truyén thong bao gom UE 10 (c6 thé dwoc goi 1a thiét bi nguoi dung 10
hodc du cudi 10) va nhiéu n(t mang. Duéi ddy, mdt nit mang twong Umg voi mot
chirc nang, nhung nhiéu chirc ning c6 thé duoc thuc hién béng mot nut mang hodc
nhiéu nut mang co thé thuc hién mot chirc nang. Ciing nhu vay, "két ndi" duoc
mé t4 bén dudi c6 thé 1a két nbi logic hodc két ndi vat ly.

6
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Trong FIG.1, mdi UPF 50, AMF 20 va SMF 40 la vi du ctua nit mang
(cling duoc goi nhu thiét bi mang) cau thanh mang 13i ctia hé théng truyén thong

(6 day, 5Q). Truyén thong gitta RAN 30 va UPF 50 dugc thuc hién qua mang 15i.

RAN (Mang truy nhép vo tuyén) 30 13 nit mang véi cac chie nang truy
nhép khong day va dugc két ndi t6i UE 10, AMF (Chirc nang quan ly truy nhép
va tinh di dong) 20 va UPF (chirc ndng mat phéng ngudi stt dung) 50. RAN 30 c6
thé cling duoc goi 1a gNB 30 hodc thiét bi tram gbc 30.

AMEF 20 13 nat mang c6 cac chirc ndng nhu dau cubi giao dién RAN, dau
cudi NAS (Tang khéng truy nhép), quéan ly dang ky, quan Iy két ndi, quan 1y kha
ning tiép can va quan ly tinh di dong. AMF 20 c6 thé cling dugc goi la thiét bi
quén ly tinh di dong truy nhap.

UPF 50 13 nt mang c6 chirc ndng nhu diém phién PDU (Khéi dit lidu giao
thire) cho thyc thé bén ngoai két ndi voi DN (Mang dit liéu), dinh tuyén goi va
chuyén tiép va xtr Iy QoS (chét luong dich vu) trén mét phing nguoi dung. UPF
50 truyén va thu dit liéu nguoi dung. UPF 50 va DN tao thanh céc lat mang. Trong

mang truyén thong theo phuong an clia sdng ché, nhiéu 14t mang duoc tao thanh.

Trong vi du trén Fig.1, mot UPF 50 tuong g véi mot 14t mang. Tuy nhién,
mdt UPF 50 c6 thé hoat dong nhiéu 14t mang. UPF 50 c6 thé cling dugc goi nhu
thiét bi mat phang ngudi dung.

UPF 50 1a vt Iy, vi du, mdt hogc nhidu may tinh (mdy chi, v.v.). Nhiéu tai
nguyén c6 thé tich hop va phén chia hop 1y tai nguyén phan cting (CPU, bd nhd,
dia cimg, giao dién mang, ...) cia may tinh co thé duoc coi 1a nhém tai nguyén va
mdi tai nguyén cd thé duoc st dung nhu 14t mang trong nhém tai nguyén. Khi
UPF 50 hoat dong 14t mang, vi du, né quan ly su twong Umg gilta 14t mang va tai
nguyén, khéi dong va dimg tai nguyén do va giam s&t trang thai hoat dong cua tai

nguyén, ....

AMF 20 duoc két ndi t6i UE 10, RAN 30, SMF (Chirc nang quan 1y phién)
40, NSSF (Chure ning lya chon 14t mang), NEF (Chirc nang tiép xtic mang), NRF
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(Chtre ning kho luu trit mang), AUSF (Chuc nang mdy chu x4c thuc), PCF (Chuc
ning kiém soét chinh sach) va AF (Chirc ndng tmg dung). AMF, SMF, NSSF, NEF,
NRF, AUSF, PCF va AF la cic nit mang két ndi bén trong qua cac giao dién dya
trén dich vu twong tng, Namf, Nsmf, Nnssf, Nnef, Nnrf, Nausf, Npcf va Naf.
Trong phuong 4n nay, AF 60 tuvong ung voi TSN AF dugc mo ta sau.

SMF 40 13 nit mang c6 chirc ning nhu quéan ly phién, gén dia chi Giao
thirc Internet (IP) va quan ly UE, chitc nang DHCP (DHCP), proxy Giao thirc
phan giai dia chi (ARP), chirc nang chuyén viing va tuong tu. SMF 40 c6 thé cling
duoc goi 1a thiét bi quéan 1y phién.

NEF 1a nit mang c6 chirc ndng dé thong bao cho cac NF (Céc chirc nang
mang) khac vé céc kha ning va sy kién. NSSF 13 nit mang c6 chirc nang nhu lya
chon lat mang dén cac két ndi UE, xac dinh NSSAI (Thong tin ho tro lua chon 14t
mang) dugc cho phép, xac dinh NSSAI dé duoc chu hinh va xé4c dinh tdp AMF
dén cac két néi UE. PCF 1a nat mang c6 chic néng didu khién chinh sach cua

mang. AF 1a niit mang c6 chirc nang didu khién may chi ing dung.
(Hoat dong co ban)

Hé thong truyén thong (hé théng 5G) trong su pht hop v6i phuong an nay
hd trg ddng bo thoi gian TSN nhu dugc thé hién trén FIG.2 (Hinh v& 5.27.1-1 cta
tai lidu phi sang ché 1). Hé théng 5G hd tro dong bo thoi gian TSN tuong tmg v6i
"hé théng nhén thuc thoi gian" trong IEEE 802.1AS. Trong hé théng 5G, chi c6
trinh dich (TT) TSN ¢ bién cua no hd tro hoat dong cua IEEE 802.1AS va UE,
gNB, UPF, NW-TT (trinh dich TSN phia mang) va DS-TT (trinh dich TSN phia
thiét bi) duoc ddng bd héa v6i 5G GM (ddng hd h¢ thong ndi 5G).

Nhu duoc thé hién trén FIG.3 (Hinh v& 4.4.8.2-1, tai lidu phi sang ché 1),
hé théng 5G hoat dong nhu cAu ndi TSN. Fig.3 cho thiy TSN AF 1a mot nit (ing
dung lién quan dén TSN.

Vién din t6i FIG.4, mdt vi du v& phuong phap phéan phdi dong hd TSN s&
duge md ta. Su phan bd cta dong hd TSN st dung ban tin gPTP. Ban tin gPTP
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bao gdm dau thoi gian gbc tién dong tai thoi diém khi ban tin gPTP duge gui,

truong stra 10i, ...

Ban tin gPTP dugc gui tur tram cudi TSN hoic tuong tu trong mién thoi
gian TSN duoc thu boi UPF 50 va déu thoi gian 16 vao (TSi) duge thém vao ban
tin gPTP boi NW-TT trong UPF 50. NW-TT co thé 1a chtrc nang trong UPF 50
hoic ¢6 thé 1 chirc ning ngoai UPF 50.

Ban tin gPTP dugc gui dén UE 10 st dung phién PDU cho truyén thong
UE 10. UE 10 truyén ban tin gPTP d thu duoc téi DS-TT va DS-TT tao ra dau
thoi gian 161 ra (TSe) cho ban tin gPTP va tinh toan thoi gian luu tra cua ban tin
gPTP trong hé théng 5G nhu "TSe-TSi". DS-TT luu thoi gian luu tri trong truong
stra 161 ciia ban tin gPTP va truyén né dén tram cubi TSN va loai tuong tu. DS-

TT c6 thé 12 chtrc ning trong UPF 10 hodc c6 thé 1a chirc ning ngoai UE 10.

Bit ké sd luong mién thoi gian TSN, phién PDU don dugc su dung trén
mot UPF va trén mot UE dé truyén ban tin gPTP. FIG.5 thé hién vi du trong d6
ban tin gPTP cho hai mién thoi gian TSN dugc truyén trong mot phién PDU. Vi
ban tin gPTP chura s6 mién dé x4c dinh mién thoi gian TSN nén tram cudi nhan
duoc ban tin gPTP ¢6 thé x4c dinh mién thoi gian TSN cta ban tin gPTP theo sd
mién.

Phan b ctia ddng hd TSN va dau thoi gian d& mé ta trén duge thuc hién
gitta UE 10 va UPF 50 cho m&i mién thoi gian TSN. Néu UE 10 duge két nbi t6i
nhidu mién thoi gian TSN qua UPF 50 don, ban tin gPTP cta tAt c4 mién thoi gian
TSN dugc truyén dén UE 10 bang ctng phién PDU don.

Vi du trén tap trung vao ban tin gPTP. Trong thuc té, cac goi khong bi gidi
han & ban tin gPTP (vi du nhu, tép cac goéi duge gui trong khoang thoi gian nhét
dinh) tao thanh ludng TSN va ludng TSN duge gui tir tram cubi TSN. Mién thoi
gian TSN bao gb6m mdt hodc nhidu ludng TSN. Luu y rang ludng TSN c6 thé duoc
goi 14 ludng TSC.

(Vé TSCAI)
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Vi du, khi thiét 1ap ludng QoS, TSCAT (Théng tin h trg TSC) mé ta dac

didm luu luong TSC duoc cung cép cho RAN 30 tir SMF 40 qua AMF 20. gNB

14 RAN 30 theo phuong én nay co thé hiéu mau luu lvong TSN va thyc hién 1ap

lich hiéu qua bang TSCAL,

Fig.6 (Bang 5.27.2-1 ctia Tai liu phi sang ché 1) thé hién vi dy vé TSCAL
Nhu duoc thé hién trén FIG.6, TSCAI bao gdm huéng ludng, tinh chu ky va thoi
gian dén clia cum. Hudng ludng chi bao ludng TSC dich (trong phuong an nay,
“ludbng TSC” ¢6 thé dugc thay thé bing ludng TSN) la duong 1én hodc duong
xudng. Tinh chu ky chi bdo khodng thoi gian (chu ky) gifta hai cum trong chudi
Iru lwong cta ludng TSN, Thoi gian dén cua cum (thoi gian dén ctia cum) chi bao
thoi gian dén cua cum dit liéu dAu tién cua chudi luu luong dén RAN 30 trong

duong 1én hodc duong xudng.

Trong phuong 4n nay, tham chidu ctia thoi gian dén clia cym va tinh chu
ky 1a ddng hd 5G (thoi gian 5G) va SMF 40 4nh xa thoi gian dén ctia cum va chu
I tir ddng hd TSN 1a tham chiéu ctia luong TSN t6i ddng hd 5G. Viée 4nh xa nay
¢6 thé duoc thuc hién bdi TSN AF 60.

Vi dy, trong mién thoi gian TSN, gia thiét ring thoi gian cla ddng hd 5G
(vi du, mot ddng hd cung cép boi UPF 50) dugc ning cao bang AT so véi thoi
gian cua ddng hd TSN (vi du: ddng hd do TSN cung cAp tram cudi). Tai thoi diém
nay, gia thiét ring thoi gian dén cta cum trong dong ho TSN 1a T, SMF 40 tinh

toan thoi gian dén cta cum trong dong hd 5G 1a T+AT.

Trong k¥ thuat truge ddy dugc mo ta trong tai liéu phi séng ché 1 va gidng
nhu vay, néu do 1éch (vi du, thay ddi cia AT) xay ra gifta thoi gian TSN (thoi gian
TSN) trong mién thoi gian TSN va thoi gian 5G (thoi gian 5G), UPF 50 thong
béo cho SMF 40 vé su dich va SMF 40 théng bao cho RAN 30 vé tham s& TSCAI
duoc sira di dua trén sw dich. Cho vi dy, tham s6 TSCALI 6 day la thoi gian dén
ctia cum nhung khong bi gi6i han & thoi gian dén ctia cum. Cling nhu vay, "su
dich" 12 su khac nhau (AT da sira) gifra thoi gian TSN va thoi gian 5G, nhung

khéng bi gi6i han & day. Vi du, "do dich" ¢c6 thé 13 luong sai 1éch so voi AT trude
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khi stra doi.

Néu UE 10 duoc két néi t6i nhiéu mién thoi gian TSN qua UPF 50 don,
ban tin gPTP cua tAt c4 cac mién thoi gian TSN duge truyén d&n UE 10 bang cling
phién PDU don. Vi khong c6 1y do gi dé xtr Iy mdi mién thoi gian TSN nay nhu
QoS khéc nhau, nén trén thuc té, n6 duoc gia dinh rang tAt ca cac ban tin gPTP
cho tit ca cac mién thoi gian TSN nay s& duoc truyén trong mot ludng QoS don.
O day, ban tin gPTP thudc v& mién thoi gian TSN don 1a vi du cua ludng TSN.
Ngay ca d6i v&i ludng TSN duge tao thanh tir cac goi khong bi gi6i han & céc ban
tin gPTP, c6 thé gia dinh truong hop trong d6 nhieu ludng TSN ciia nhidu mién
thoi gian TSN duge gui trong mot ludng QoS don.

Céc tham sb TSCAI d4 sira doi bén trén chi can duoc 4p dung cho ludng
TSN ou thé ma ching s& duge stt dung. Tuy nhién, do nhiéu ludng TSN ctia nhiéu
mién thoi gian TSN ¢ thé thudc vé luu lugng QoS don, cic tham s6 TSCAI da
stra dbi khong thé duge 4p dung chi cho ludng TSN cu thé trong k¥ thut da biét.
Khi TSCAI dugc ap dung cho mdi ludng TSN nhu trong phuong an nay, vén dé
dd mo ta trén khong nhiing xudt hién trong tham s TSCAI d3 sira d6i ma con

trong thong bao cua tham sb TSCAT trudc khi sira doi.

Ngoai ra, trong k¥ thuat da biét duoc md ta trong Tai liéu phi sang ché
1, ..., su chénh l&ch gifta thoi gian TSN va thoi gian 5G trong mién thoi gian TSN
duoc xem xét, nhung do sy khac nhau cua tdc d6 tién trinh khong dugce xem xét,
c6 mot vén d& ma Tinh chu ky khong thé dugc lam ding.

Trong phuong 4n nay, trong trudng hop dé giai quyét vAn d& duge mo ta
bén trén, cAu hinh ctia TSCAI ¢6 thé duoc thiét 1ap cho mdi luSng QoS + 1u6ng
TSN (thong tin nhéan dang ludng o TSN) trén N2 va thong tin nhén dang ctia ludng
TSN c6 thé duoc thiét 1ap cho giao thiic ké hoach ngudi ding phién PDU trén N3.
Ngoai ra, cac thay ddi cua su khac nhau vé tbc do tién trinh dugc dua vao tinh

toan. Dudi day, k§ thuat nay s& dugc md ta trong chi tiét nhu 1a vi du.

(Vidu)
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Mot ludng QoS trong vi du ndy bao gdm mot hogic nhiéu ludng TSN thude
vé mot hodc nhidu mién thoi gian TSN. Vi dy, mot ludng QoS cé thé bao gém cac
ludng TSN A-1 va A-2 thudc v& mién thoi gian TSN A va céc ludng TSN B-1 va
B-2 thudc vé& mién thoi gian TSN B.

Nhu da mo ta trude do, TSCAI la thong tin mdi luf“)ng TSN. Vi du,
TSCAI_A-1 dugc cung clp cho ludng TSN A-1 va TSCAI_A-2 dugc cung clp
cho ludng TSN A-2.

SMF 40 x4c dinh cac tham s& TSCAI dua trén thong tin thu dugc, vi du,
tir TSN AF 60. SMF 40 c6 thé xac dinh cac tham s TSCAI dya trén thong tin
duoc béo céo (nhu d6 dich) duoc béo cdo tir UPF 5 0.

Vi du, dbi v6i ludng TSN, TSN AF 60 truyén sé mién thoi gian TSN ma
ludng TSN thudc v& va TSCAL tai thoi diém TSN t6i SMF 40 qua PCF 70. SMF
40 duy tri va quan Iy thong tin rang budc (thdng tin twong Umg) gitta ma dinh danh
ludng TSN va s& mién thoi gian cho mdi 1TUE1UPF. Vi du vé quy trinh xr Iy cta

phuong an nay dua trén tién dé nhu vay dugc thé hién trén FIG.7.

Trong S101, TSN AF 60 truyén, vi du, sb mién thoi gian cho 1u6ng TSN
dang dugc truyén va TSCAI tai thoi diém TSN t6i PCF 70. Trong S102, PCF 70
truyén s mién thoi gian thu duge tir TSN AF 60 va TSCAI tai thoi diém TSN dén
SMF 40 theo quy tic PCC.

Trong S$103, véi mdi ludng TSN chira ludng TSN, SMF 40 giit lai (quan
I¥) thong tin vé anh xa (nbi) ciia ma dinh danh TSN va s6 mién thoi gian. Su quan
ly ctia 4nh xa ndy (su tvong ting) dugc thuc hién cho mdi "1UE«1UPF". SMF 40
cling anh xa TSCALI tai thoi gian TSN thanh TSCAI tai thoi gian 5G va gift (quan
ly) TSCAI (thoi gian 5G) dugc két hop v6i mi dinh danh ludng TSN tuong Umg.

Trong S104, SMF 40 giri ban tin dén UPF 50 dé yéu cau UPF 50 béo cdo
do dich (sy khéac nhau vé thoi gian gitra thoi gian 5G va thoi gian TSN) va su khac
nhau vé tdc do tién trinh giita thoi gian 5G va thoi gian TSN (tham chiéu bén dudi

t&i "su khac nhau cta toc do tién trinh"). Nhu s& dugc mo ta sau day, su khac nhau
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cta tbe d6 tién trinh duoc goi 13 " ty 1€ tich liiy". DG dich va su khac nhau vé tbe

{6 tién trinh c6 thé dugc goi 1a thong tin so sanh thoi gian.

Cho vi du, ban tin c6 thé 13 yéu cAu thiét bj phién PFCP tai thoi diém thiet
lap phién PDU hodc yéu cau stra doi phién PFCP tai thoi diém stra d6i phién PDU.
Nhung, ban tin khong bi gi6i han ¢ nhitng tht nay. UPF 50 c6 thé, tu quyét dinh,
bdo céo su dich va su khac biét cua tdc do tién trinh cho SMF 40 ma khong cin

dua ra yéu cau ctia S104.

Trong md ta sau ddy, bdo céo do dich tai thot diém phat hién d6 1éch hoac
bao c4o su khac nhau vé téc do tién trinh tai thoi diém phat hién sy khac nhau vé
tbe d6 tién trinh. Tuy nhién, day 1 vi du. UPF 50 c6 the béo céo d9 dich, su khac
nhau v téc do tién trinh, hotic ca hai cho m&i mién thoi gian TSN dugc phat hién
trong phién PDU tuong tmg, ngay ca khi khong c6 phat hién do léch va khong

phat hién su thay ddi ctia su khac nhau cua tdc do tién trinh.

Trong S105, UPF 50 phat hién d¢ 1éch gitra thoi gian TSN va thoi gian 5G
trong mién thoi gian TSN trong phién PDU tuong g cho UE 10. Ngoai ra, trong
S105, UPF 50 phat hién su thay dbi trong su khéac nhau cua tdc d6 tién trinh trong
mién thoi gian TSN trong phién PDU tuong ing cho UE 10. Ngoai ra, trong S105,
UPF 50 phat hién d0 1éch va su thay ddi trong su khéc nhau cua tdc d6 tién trinh
trong mién thoi gian TSN trong phién PDU tuwong tng cho UE 10.

Bét ky phuong phap nao ciing c6 thé duge sir dung de phat hién d9 léch.
Vi du, UPF 50 ¢6 thé phat hién do 1éch bing sy thay doi cta s khéc nhau gitta
du thoi gian duge cung cap béi NW-TT trong ban tin gPTP cta mién thoi gian
TSN va diu thoi gian ngudn TSN, ¢6 thé phét hién d 1éch dua trén thong tin tir
TSN AF, hoiic c6 thé phat hién d6 1éch bang cac phuong phép khac. Cling nhu
vay, phuong phap dé phat hién sy thay ddi ctia téc dd tién trinh co thé 1a bat cu
phuong phap nao, vi dy, sy thay dbi trong su khac nhau cia tdc do tién trinh c6

thé dwoc phat hién dua trén dAu thoi gian dugc md ta bén trén.

Trong S106, UPF 50 dat dugc sd (sb mién) ctia mién thoi gian TSN trong

do6 do 1éch hoac sy thay dbi trong su khac nhau cua tdc do tién trinh (hodc ca hai)
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dugc phat hién tir ban tin gPTP va truyén ban tin bao gém sb mién va d6 dich va
khéc nhau cia tdc dd tién trinh dén SMF 40. Ban tin nay 14 vi du vé yéu ciu béo
céo phién PFCP. S6 mién dugc trich tir ban tin gPTP lién quan. Khi d6 1éch duoc
phat hién, UPF 50 co thé truyén s6 mién va d6 dich va khi sy khac nhau cua tde
do tién trinh duogc phat hién, UPF 50 c6 thé truyén sd mién va sy khac nhau clia

tdc do tién trinh.

SMF 40 thu ban tin xac dinh (hodc cap nhat) cac tham s6 TSCAI (vi du
nhu, thoi gian dén cta cum va tinh chu ky) cho tht ca cac ludng TSN (mdt hodc
nhiéu ludng TSN) cho UE10, gén véi s6 mién nhan duoc tir UPF 50, dua trén do
dich va su khac nhau cua tdc do tién trinh va giri ban tin dén AMF 20 chira cac
tham s6 TSCAI va ky hiéu nhén dang ludng TSN trén mdi ludng TSN (S107).
Cho vi du, su truyén nay dugc thuc hién bing budc 3b (Namf Truyén
thong N1N2MessageTransfer) cta sy stra d6i phién PDU (Tai liéu phi sang ché
2, Hinh v& 4.3.3.2-1).

Trong S108, AMF 20 gtri ban tin dén RAN 30 chtra ky hiéu nhan dang
ludng TSN va tham s6 TSCAI (vi dy, thoi gian dén cua cum, tinh chu ky) cho mdi
luéng TSN ma tham s6 TSCAI dugc ap dung. Cho vi du, su truyén nay duoc thuc
hién béi budc 4 (yéu cau phién N2 PDU) clia su stra d6i phién PDU (Tai liéu phi
sang ché 2, Hinh v& 4.3.3.2-1).

Gia thiét ring, dua trén TSCAI dugc thu trude khi thyc thi S108 dugc thé
hién trén FIG.7, bo diéu khién ctia RAN 30 chudn bi (cp phat) khe thoi gian sao
cho RAN 30 truyén dit liéu clia thoi gian dén ctia cum=T, chu ky P va kich thuéc
S mdi chu ky trong ludng TSN dén UE 10 hogic UPF 50 boi ludng QoS trong
phién PDU. Tai thoi didm nay, néu RAN 30 thu thoi gian dén ctia cum =T+AD va
tinh chu ky P+AP tuong tng v6i ludng TSN trong S108 ctia Fig.7, b diéu khién
ctia RAN 30 cép phat khe thoi gian béng cach dich diém bét dau cta khe thoi gian
dén T+AD va st dung tinh chu ky P+AP véi ludng TSN.

“Chp phét" c6 nghia 1a dé du trit khe thoi gian cho truyén dit liéu cum. Khi
dit liéu cum dén tir UPF 50 hodc UE 10, bd truyén ctia RAN 30 truyén dit lidu
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cum dén UE 10 ho#c UPF 50 trong khe thoi gian du trir.
(Vi du vé sy thay dbi tiéu chuan k¥ thudt)

Duéi day 12 vi du vé su thay dbi cac tiéu chun k¥ thuét (cac tiéu chuan k§
thuat) twong tng voi ndi dung da dé cap bén trén. Hé théng truyén thdng cla

phuong 4n ndy hoat dong phit hop véi tiéu chuén k§ thuat da st d6i, vi du.

FIG.8 thé hién su thay dbi tir Tai liéu phi sang ché 1 (trich tir TS38.501).
Cu thé, nhu dugc md ta trong " trong truong hop thay déi cua ty 18 tich iy gitra
thoi gian TSN va thoi gian 5G, UPF cép nhét ty 18 tich lily dén SMF.", né dugc
chi 6 ring UPF 50 cp nhat tj 1¢ tich liiy cho SMF 40 néu ty 1¢ tich Ly (sw khac
nhau vé tbc do tién trinh) thay ddi. Ngoai ra, nhu dugc md ta 1a " TSCAI duoc
b4o hiéu dén 5G-AN mbi ludng TSN. Diéu nay cling 4p dung cho truong hop khi
nhidu ludng TSN dugc chuyén tiép qua cling ludng QoS trong cung phién PDU",

né cling dugc chi o rang TSCAI dugc bdo céo dén 5G-AN vé6i mdi ludng.

Ngoai ra, nhu duge mo ta la "dé giai quyét timg do 1éch riéng va sy thay
dbi ty 16 tich Ity gitra mdi thoi gian TSN va thoi gian 5G khi hd trg nhiéu mién
lam viée TSN, UPF cap nhat do dich v ty 18 tich lily dén SMF mbi mién 1am viéc
TSN. Sau d6 SMF nhan biét cac ludng TSN thudc v& mdi mién lam viéc TSN
trong cung UE va cung UPF, tinh toan cdc TSCAI stra lai va kich hoat sy stra dbi
phién PDU”, né dugc chi 16 réng UPF 50 cap nhat do dich va ty 1¢ tich Iy cho
m3i min thoi gian TSN cho SMF 40, SMF 40 nhén biét ludng TSN thude vé
mién thoi gian TSN cho mdi mién thoi gian TSN trong cung UE va cung UPF,
tinh todn TSCAI d cap nhat va kich hoat sy stra doi phién PDU.

Cac FIG.9 dén Fig.11 1a cc vi du vé su thay ddi cta tiéu chuén k¥ thuat
twong ung véi S101 va S102 ctia Fig.7 va thé hién sy thay doi tir Tai liéu phi sang
ché 7 (trich tir TS23.503). Fig.9 la doan trich cua tac dong qua lai 5.3.1 gitta PCF
va AF. Nhu duoc mo ta la “T'SN AF cung cap thoi gian dén ctia cum (tham chiéu
dén TSN GM), tinh chu ky (tham chiéu dén TSN GM), huéng ludng va bd nhén
dang mién thoi gian can cho viéc xac dinh TSCAI (nhu dugc md té trong cac

ménh d& 5.27 va 5.28 ctia TS 23.501 [2]).”, TSN AF 60 cung chp thoi gian dén
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cia cum (tham chidu dén TSN GM), tinh chu ky (tham chiéu dén TSN GM),

hudéng ludng va bd nhéan dang mién thoi gian, yéu cu cho viéc x4c dinh TSCAL

Fig.10(a) thé hién dua vio céc tham s6 TSN AF tir TSN AF 60 dén PCF
70 va Fig.10(b) thé hién cac Hop chira TSN AF QoS dugc cung cép tir PCF 70
dén SMF 40. FIG.11 la sy miéu ta hop chira TSN AF.

Céc FIGS.12-27 1 vi du vé su thay dbi tieu chuén k¥ thuat cua cac phé‘m
twong tmg v6i S104 va S105 ctia FIG.7 va thé hién su thay ddi tir Tai liéu phi sang
ché 3 (trich tir TS29.244).

Fig.12 dinh nghfa béo cdo ctia do dich va ty 18 tich 1Ty gitta thoi gian TSN
va thoi gian 5G dén SMF. Trong yéu cu thiét 14p phién PFCP hodc yéu cau stra
d6i phién PFCP, SMF 40 c6 th8 yéu cu UPF 50 b4t dau hodc dimg viéc bao cao
d6 dich gitra thoi gian TSN va thoi gian 5G va ty 1¢ tich lily. UPF 50 nhan yéu cau
bao cdo cho cac bao cdo, vi du, cac gia tri do dich trong d6 do 1éch dugc phat hién
va ty 1€ tich 18y thay ddi duoc phat hién, cta tht ca cac sb mién, cling véi cac sd
midn tuong Gng, dén SMF 40 béi thi tuc béo cao phién PFCP. Chi tiét duogc thé
hién trén FIG.12.

Fig.13 thé hién chi tiét cta c4c phan tir théng tin cia yéu cau thiét 14p phién
PFCP, v6i PTR Tao dugc thém vao. Fig.14 thé hién chi tiét cua PDR IE Tao trong
d6 PTR ID duoc thém vao. Fig.15 thé hién b loc géi Ethernet IE trong yéu cau
thiét 1ap phién PFCP, trong d6 EtherType duoc thém vao. EtherType IE nay la
chia khéa cho UPF 50 dé thuc hién DPI cho viéc phat hién gia tri hodc trudng cua
ban tin gPTP. Fig.16 thé hién chi tiét ciia PTR IE Tao trong yéu cau thiét 14p phién
PFCP.

Fig.17 thé hién cdc phan tir thong tin ctia yéu cau thiét 1ap phién PFCP,
trong d6 PTR Loai bd, PTR Tao va PTR Cép nhat dugc thém vao. F1G.138 thé hién
chi tiét ctia PDR IE Cép nhat trong yéu cdu sira doi phién PFCP trong d6 PTR ID
duoc thém vao. FIG.19 thé hién chi tiét cia PTR IE Cap nhat va FIG.20 thé hién
chi tiét cia PTR IE Loai bo.
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Fig.21 thé hién phan tir théng tin cua yéu ciu bao céo phién PFCP trong
d6 PTP Béo céo duoc thém vao. Fig.22 thé hién chi tiét ctia PTP IE Béo céo, dinh
nghia viéc bao cdo mdt tap s6 mién va dd dich va ty 1€ tich lily nhu théng tin so
sanh thoi gian. Cac F1G.23-27 thé hién chi tiét cua Kiéu Béo cdo, EtherType, PTR
ID, B4 khéi dong Bao c4o PTP , S6 mién, P9 dich thoi gian, Ty 18 thoi gian.

Céc FIG.28-30 thé hién céc thay ddi tir Tai liu phi sang ché 2 (t6m tét ctia
TS23.502). Fig.28 thé hién sy stra doi ctia Tai liéu phi séng ché 2,4.3.2.2.1, thé
hién sy stra d6i budc 10a clia thiét 1ap phién PDU do UE yéu cau nhu duoc thé
hién trong Hinh v& 4.3.2.2.1-1. Nhu dugc thé hién trén FIG.28, khi SMF 40 xac
dinh st dung TSCAI trong phién PDU, SMF 40 bao gbm cac quy tc cho viéc
phat hién d6 léch cta do dich va sy thay dbi ctia ty 18 tich liiy vao thiét lap
phién/yéu cAu stra d6i N4.

Fig.29 13 sy thay dbi cta budc 1d cia UE hodc sua d6i phién PDU do
mang yéu cau nhu thé hién trong Hinh v& 4.3.3.2-1 cua Tai liéu phi sang ché 2.
Nhu duge mo ta trong Fig.29, vi dy, khi UPF 50 bao c4o do 1éch hoac sy thay dbi
£y 18 tich lily, su stra ddi do SMF yéu cau dugc kich hoat dé cap nhat TSCAL

Fig.30 la su sua ddi ctia bude 2a ctia UE hoic sira doi phién PDU do mang
yéu ciu nhu thé hién trong Tai liéu phi sang ché 2, Hinh v& 4.3.3.2-1. Khi SMF
40 x4c dinh ring TSCAI duogc st dung trong phién PDU, SMF 40 bao gdm, trong
yéu cu thiét lap/stra ddi phién N4, céc quy tac cho sy phat hién do 1éch va thay
ddi ty 18 tich lity.

Vi du, dé thong bao s6 mién va tham s6 TSCAI tir SMF 40 dén AMF 20,
N1N2MessageTransfer dugc hién thi trong budc 11 ctia Hinh v& 4.3.2.2.1-1 (Thiét
14p phién PDU do UE yéu cau) ctia Tai liéu phi sang ché 2 (TS23.502) va budce
3b ctia Hinh v& 4.3.3.2-1 (su sira d6i phién PDU do UE hoc mang yéu cau) duge
str dung. Cu thé, N1N2MessageTransferRefData, bao gébm ma dinh danh ludng
TSN va tham s6 TSCAI, duoc gt tir SMF 40 dén AMF 20. Nhu s& duge mo ta ¢
phén sau, ma dinh danh Jludng TSN va tham s6 TSCAI dugc truyén dudi dang
danh sach cé "tdp ma dinh danh lué)ng TSN va tham s& TSCAI" cho mdt hodc
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nhidu mi dinh danh ludng TSN. Tuy nhién, viéc gui dudi dang danh sach 1a vi du
va 16 c6 thé duoc truyén dudi dang khac khong phai dang danh sach.

N1N2MessageTransferReferqData bao gébm N2InfoContainer nhu duge
thé hién trong 6.1.6.2.18 ctia Tai lidu phi sang ché 4 (T$29.518). Nhu dugc thé
hién trong 6.1.6.2.15, N2InfoContainer bao gdm N2SmInformation. Nhu dugc
thé hién trong 6.1.6.2.26, N2SmInformation bao gém N2InfoContent. Nhu dugc
thé hién trong 6.1.6.2.27, N2InfoContent bao gbm ngapData.

Ngoai ra, nhu duoc thé hién trong 6.1.6.4.3.2, c6 su md ta dé tham chiéu
dén Tai liéu phi sdng ché 5 (TS38.413) lién quan dén IE chuyén giao yéu cau thiét
lap tai nguyén phién PDU, IE chuyén giao yéu cAu tai nguyén phién PDU, ..., d6
13 ndi dung ctia NGAP IE. Hoat dong ciia phuong an ndy tudn theo Tai liéu phi
sang ché 4 (TS29.518) va tidu chuén ky thudt stra dbi tir Tai liéu phi sang ché 5
(TS38.413).

Céc FIG.31 dén 35 thé hién vi du stra d6i 1 tir Tai lidu phi sang ché 5 (tom
tht olia TS38.413). Fig.31 thé hién phdn da thay doi clia hoat dong thanh cong
8.2.1.2 ciia thiét 14p tai nguyén phién PDU duoc thyc hién gitra AMF 20 va RAN
30. Trong yéu cAu thiét 14p tai nguyén phién PDU dugc gui tr AMF 20 dén RAN
30, RAN 30 phai xem xét danh sach cdc dac tinh luu luong IE néu danh sach céc
dic tinh Ivu lugng IE duge chira trong IE chuyén giao yéu cAu thiét 1ap tai nguyén
phién PDU cua ban tin yéu cAu thiét 1ap tai nguyén phién PDU cho mdi thiét 1ap

yéu cau ludng QoS.

Fig.32 thé hién phan da thay ddi cua hoat dong thanh céng 8.2.3.2 cla stra
dbi tai nguyén phién PDU duoc thuc hién gitra AMF 20 va RAN 30. Trong yéu
cAu sira dbi tai nguyén phién PDU dugc giri tir AMF 20 dén RAN 30, néu danh
sach dic tinh luu luong IE dugc chira trong chuyén giao yéu cau tai nguyén phién
IE cla ban tin yéu cau stra d6i tai nguyén phién PDU, RAN 30 phai xem xét danh
sach dic tinh Iuu lugng IE.

FIG.33 12 md ta chi tiét chuyén giao yéu cAu thiét 1ap tai nguyén phién IE
cta PDU, md ta cac dic tinh luu luong. FIG.34 thé hién rang muc dic tinh luu
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lwong cua danh sach cac dac tinh luu lugng bao gbm ma nhén dang ludng TSN
va diic tinh Iuu luong, FIG.35 thé hién chi tiét ciia ma nhan dang luong TSN va
dic tinh luu lugng.

Céc FIG.36-37 thé hién su stra ddi 2 tir Tai liéu phi sang ché 5 (trich tir
TS38.413). Fig.36 thé hién rang danh sach thong tin hd trg TSC chra théng tin
hd tro TSC mdi ludng TSN dugce chira trong thong tin ludng GBR QoS dugc gui
tir AMF 20 dén RAN 30. FIG.37 1a m6 ta chi tiét ctia thong tin hd trg TSC va ma
nhan dang ludng TSN.

Céc FIG.38-40 thé hién vi du v& su sira déi tir Tai liéu phi séng ché 6 (trich
tir TS38.415). Nhu duoc mo ta trong FIG.38, trong phuong an nay, khung thong
tin phién DL PDU c6 thé bao gdm trudong ma nhan dang ludng TSN (TSI). RAN
30 c6 thé nhan dang luéng TSN ma gdi tin nhan dugc thude vé TSI FIG.39 thé
hién dinh dang théng tin phién DL PDU (PDU kiéu 0). Fig.40 thé hién chi tiét cia
ma nhéan dang ludng TSN (TSI).

Cac stra ddi thé hién trong cac FIG.38 dén 40 12 khong bat budc. Khong
¢6 su stra ddi ndo duoc thé hién trong céc FIG.38-40, RAN 30 co thé hiéu thoi
gian dén ctia cym, tinh chu ky, ... mdi ludng TSN dua trén TSCAI trén mdi ludng
TSN, nho d6 viée xur 1y ¢o6 thé dugc thuc hién cho céc géi tin mdi ludng TSN.

Nhu da duge md ta bén trén, theo vi du hién tai, thong tin hd tro cho truyén
thdng nhay cam vdi thoi gian co thé chi duogc 4p dung cho ludng TSN cu thé.

(Chu triic thiét bi)

Tiép theo, vi du cAu tric chiic ning cua thiét bi tram gbc 30 tuong ing Vi
RAN 30, thiét bi quan 1y di dong truy nhap 20 twong tmg v6i AMF 20, thiét bi
quéan ly phién 40 twong ting véi SMF 40 va thiét bi mit phang ngudi dung 50
tuong tmg v6i UPF 50 s& duoc mo ta. Cac cAu trac cua TSN AF 60 va PCF 70 1a
gidng nhau nhu dugc thé hién trong cac FIG.41 dén 45.

<Thiét bi tram gbc 30>

Fig.41laso d6 minh hoa vi du cu tric chirc ning cia thiét bi tram gde 30.

19



51594 20/82

Nhu duoc thé hién trén FIG.41, thiét bi tram géc 30 bao gém bo truyén 310, bd
thu 320, bd thit 1ap 330 va bo didu khién 340. Cau trac chic nang duge thé hién
trén FIG.37 chi 1a mét vi du. Néu hoat dong theo cac phuong 4n cua sang ché ¢co

thé duoc thuc hién, loai chirc ning va tén cta khoi chirc nang co thé la bat ky.

Bo truyén 310 bao gdm chirc ning tao tin hiéu truyén va truyén tin hiéu
dén phia thiét bi dau cudi (phia Uu) va phia mang 13i. B9 thu 320 bao gdm chirc
ning thu c4c tin hiéu khac nhau tr phia thiét bi ddu cudi (phia Uu) va phia mang
161, vi du, thong tin cta 16p cao hon tlr céc tin hiéu thu. Bo truyén 310 va bd thu

320 c6 thé dugc goi 1a may phat va may thu, mot cach 14n luot.

B thiét 1ap 330 luu trit théng tin cdu hinh trong thiét bi luu trit (b luu
tri¥) va doc thong tin cAu hinh tir thiét bj luu trit khi can. B diu khién 340 didu
khién thiét bi tram gbc 30.

Vi du, bo thu 320 thu ban tin bao gbém thong tin hd tro TSC va thong tin
nhan dang cua ludng TSN ma thong tin hd trg TSC sé& dugc ap dung tir thiét bi

mang va b truyén 310 truyén dit liéu dya trén thong tin hd trg TSC.
<Thiét bi quan ly di dong truy nhap 20>

FIG.42 13 so dd minh hoa vi du vé cdu trac chtrc ning cta thiét bi quan 1y
di dong truy nhap 20. Nhu duoc thé hién trén FIG.42, thiét bi quan 1y di dong truy
nhdp 20 bao gdm bé truyén 210, bd thu 220, b thiét 1ap 230 va bd diéu khién 240.
Chu trac chtc niang dugc thé hién trén FIG.42 chi 1a mot vi du. Néu hoat dong
theo cac phuong 4n cua sang ché c6 thé duoc thuc hién, loai chitc ndng va tén cua
khdi chtic ning c6 thé 1a bat ky.

B6 truyén 210 bao gbm chirc nang tao ra tin higu dé truyén va truyén tin
hiéu dén mang. Bo thu 220 bao gém chirc ning thu céc tin hiéu khéc nhau, vi dy,
thong tin ctia 16p cao hon tir cac tin hi¢u dé thu. Bo truyén 210 va bd thu 220 ¢6

thé dugc goi 1a may phét va may thu, mot cach lan luot.

B thiét 14p 230 luu trit théng tin chu hinh trong thiét bi luu trit (b0 luu
tri¥) va doc thdng tin cAu hinh tir thiét bi luu trit khi can. Bd didu khién 240 diéu
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khién thiét bi quan 1y di dong truy nhap 20.
<Thiét bi quan ly phién 40>

FIG.43 14 so d6 minh hoa vi du v& cAu trac chirc ning cua thiét bi quan

Iy phién 40. Nhu duoc thé hién trén FIG.43, thiét bi quan 1y phién 40 bao gdm bd

truyén 410, bd thu 420, b thiét 1ap 430 va bd didu khien 440. CAu trc chirc ning

duogc thé hién trén FIG.43 chi 1a mot vi du. Néu hoat dong theo cac phuong an

cua sang ché ¢6 thé duoc thuc hién, loai chirc nang va tén cua khdi chtrc nng cé
thé 1 bat ky.

Bo truyén 410 bao gdm chirc ning tao ra tin hi¢u dé truyén va truyén tin

hiéu dén mang. Bd thu 420 bao gém chirc ning thu céc tin hiéu khac nhau, vi dy,

thong tin cta 16p cao hon tir cac tin hiéu d3 thu. Bo truyén 410 va bd thu 420 co

thd duoc goi 13 may phat va méy thu, mot cach lan luot.

B thiét 1ap 430 luu trit thong tin cAu hinh trong thiét bi luu trir (b0 huu
tri¥) va doc thdng tin cAu hinh tir thiét b luu trit khi can. B9 diéu khién 440 diéu
khién thiét bi quan 1y phién 40.

<Thiét bi mit phang ngudi dung 50>

Fig.44 laso dd minh hoa vi du vé cAu trac chirc ning cla thiét bi mat phéng
nguoi ding 50. Nhu duge thé hién trén FIG.44, thiét bi mat phing ngudi 50 bao
dm bo truyén 510, bd thu 520, bd thiét 1ap 530 va bd didu khién 540. Clu tric
chirc ndng dugc thé hién trén FIG.44 chi la mot vi du. Néu hoat dong theo céc
phuong an cua sang ché co6 thé dugc thuc hién, loai chtrc ndng va tén cia khéi
chtic ning c6 thé 14 bt ky.

B6 truyén 510 bao gdm chirc ndng tao ra tin hi¢u dé truyén va truyén tin
hiéu dén mang. B6 thu 520 bao gém chtic ning thu c4c tin hiéu khéac nhau, vi dy,
thong tin ctia 16p cao hon tir cac tin hiéu dé thu. B truyén 510 va bd thu 520 c6
thé duoc goi 14 may phat va may thu, mét cach 14n luot.

Bo thiét 1ap 530 luu trit thong tin cAu hinh trong thiét bi luu trlt (b0 lwu
tri¥) va doc thdng tin cAu hinh tir thiét bj luu trit khi can. B diéu khién 540 diéu
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khién thiét bi mat phing ngudi dung 50.
(CAu tric phén cting)

Céc so dd khéi (cac FIG.41-44) dugce st dung dé mo ta cac phuong an trén
thé hién so dd cia cac khdi chirc nang. Céc khdi chire nang ndy (cc phéan tir) duge
thuc hién boi bét ky su két hop cua phan cimg hodc/va phan mém. Ngoai ra,
phuong phap thuc hién cua mdi khdi chirc nang khong bi gidi han cu thé. C6 nghia
14, mbi khéi chirc ning ¢6 thé duoc thuc hién béng cach st dung thiét bi duy nhét
duoc két hop vat Iy hodc logic, hodc ca hai hodc nhiéu thiét bi dugc tach biét vé
mit vat ly hoac logic ¢ thé duoc két nbi truc tiép hodc gian tiép (vi du, st dung
day, khong day, ...) va duge thyc hién st dung nhidu thiét bi nay. Khéi chire ning

¢6 thé dugc thuc hién bing cach két hop phan mém véi mot hoge nhiéu thiét bi.

Céc chirc nang bao gbm, nhung khong bi giéi han, phan doén, xac dinh,
tinh toan, xu ly, dAn xuét, nghién clu, tim kiém, kiém tra, thu, phat, dau ra, truy
cap, giai quyét, luva chon, thiét 1ap, so sanh, gia dinh, ky vong va cho 1a; phat song,
thong bao, truyén thong, chuyén tiép, c4u hinh, cAu hinh lai, cdp phét, 4nh xa va
gan. Vi dy, khdi chirc ndng (phan tir) ma cac chirc nang dé truyén dugc goi 1a bd
truyén hozic may phét. Trong cé hai trudng hop, nhu da md ta & trén, phuong phap
thuc hién khong bi gidi han cu thé.

Vi du, thiét bi tram gbc 30, thiét bi quan ly di dong truy nhap 20, thiét bi
quan ly phién 40, thiét bi mat phang ngudi dung 50, TSN AF 60, PCF 70 va loai
tuong tu theo phuong 4n cua sang ché c6 thé hoat dong nhu may tinh qué trinh
xu ly sang ché. Fig.45 1a so dd minh hoa vi du vé cau tric phan cimg nhu thiét bi
tram gdc 30, thiét bi quan ly di dong truy nhap 20, thiét bi quan ly phién 40, thiét
bi mit phing ngudi dung 50, TSN AF 60 va PCF 70 theo phuong an cla sang ché.
Thiét bi tram gdc 30, thiét bi quan 1y di dong truy nhap 20, thiét bi quan 1y phién
40 va thiét bi mat phang ngudi dung 50 dd mo ta trén ¢d th8 duoc cau hinh vat ly
nhu thiét bi may tinh bao gdm b xtt Iy 1001, thiét bj Iuu trér 1002, thiét bi luu trit
phu 1003, thiét bi truyén théng 1004, thiét bi dau vao 1005, thiét bi dau ra 1006,
kénh truyén 1007 va loai tuong tu. Thiét bi tram géc 30, thiét bi quan ly di dong
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truy nhép 20, thiét bi quan Iy phién 40, thiét bi mat phang ngudi ding 50, hodc

loai twong tu c6 thé 1a cac may ao.

Trong mo ta tiép theo, thuat ngly "thiét bi" c6 thé dugc doc nhu cac mach,
cac thiét bi, cac _khéi,.... Céu trac phén cing cua thiét bi tram géc 30, thiét bi quan
Iy di dong truy nhap 20, thiét bi quan 1y phién 40 va thiét bi mat phang ngudi dung
50 va loai tuong tu co thé duoc cAu hinh dé bao gém mot hodc nhiéu thiét bi nhu
duoc thé hién trong hinh hodc c6 thé duoc chu hinh ma khong bao gém mdt sb
thiét bi.

Céc chirc nang cua thiét bi tram gdc 30, thiét bi quan ly di dong truy nhép
20, thiét bi quan 1y phién 40 va thiét bi mat phing nguoi ding 50 dugc thuc hién
bing céch thuc hién hoat dong ctia by xir ly 1001 bing céch doc phan mém
(chuong trinh) dinh truge trén phan ctmg nhu bd xir ly 1001, thiét bi luu trit 1002,
hodc loai tuong tu va didu khién truyén thong boi thiét bi truyén thong 1004 hodc

doc va/hoac viét dit liéu trong thiét bi luu trit 1002 va thiét bi luu trit phu 1003.

Bo xir I 1001 hoat dong, vi dy, hé théng hoat dong de diu khién toan bd
méy tinh. B xir Iy 1001 ¢6 thé bao gom b xi 1y trung tam (CPU) bao gbm giao
tiép v6i cac thibt bi ngoai vi, bd diéu khién, b6 sb hoc, thanh ghi va loai trong tu.
Vi du, phin didu khién 340, phin didu khién 440, phan didu khién 540 dugc md

ta trén va loai tuong tu co thé duoc thuc hién bang bo xtr Iy 1001.

Bo xr Iy 1001 doc ra chuong trinh (mé chuong trinh), médun phan mém,
dir liéu, hodc loai tuong tu tur it nhit mot trong céc thiét bi luu trit phyu 1003 va
thiét bi truyén thong 1004 dén thiét bi luu trlr 1002 va thyc hién cc xir ly khac
nhau theo quy dinh trén. La mot chuong trinh, chuong trinh khién may tinh thuc
thi it nhat mot phén ctia hoat dong dugc mo ta trong phuong an duge mo ta & trén
duoc st dung. Vi duy, ph?m didu khién ctia mdi thiét bi co thé duoc luu trit trong
thiét bi luu trit 1002 va duoc thue hién béng chuong trinh didu khién hoat dong
trong bo xir Iy 1001. Mic du cc quy trinh ¢ trén dd dugc mo ta va thyc thi boi
mot b xir Iy 1001, chiing ¢6 thé duoc thuc thi ddng thoi hodc tudn tu boi hai hosic

nhidu bd xir 1y 1001. Bo xtr Iy 1001 c6 thé duoc thyc hién bing mot hodc nhiéu
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chip. Chuong trinh cé thé duoc truyén tir mang qua dudng vién thong.

Vi du, thiét bi luu trir 1002 13 phuong tién ghi c6 thé doc trén mdy tinh va
¢6 thé duge chu thanh béi it nhAt mot mdt trong céc kiu, ROM (bd nh¢ chi doc),
EPROM (ROM 14p trinh c¢6 thé x6a), EEPROM (ROM lép trinh ¢6 thé x6a bang
dién), RAM (bd nhd truy nhap ngau nhién) va loai tuong tu. Thiét bi luu trit 1002
¢6 thé ciing dugc goi 1 thanh ghi, noi luu trit, bd nhé chinh (thiét bi luu trit chinh),
hodc loai tuong tu. Thiét bi luu trit 1002 ¢ thé luu chuong trinh (mé& chuong
trinh), modun phén mém va loai tuong ty ma co thé duoc thuc thi dé thuc hién

phuong phap truyén thong theo phuong 4n cua séng ché.

Thiét bi luu trit phu 1003 1a 1a phuong tién ghi c6 thé doc trén mdy tinh va
¢6 thé duge céu hinh béng it nhAt mdt trong cac loai, vi dy, dia quang nhu CD-
ROM (ROM dia nho gon), b dia ctng, dia linh hoat, dfa quang nam cham (vi du:
dia dic, dia da nang k¥ thuét s6 hoic dia Blu-ray (nhan hiéu dd déng ky)), thé
thong minh, bd nhd chép (vi du, thé, thanh hodc b khoa), dia mém (nhan hiéu da
dang ky), dai tir tinh va loai twong ty. Thiét bi luu trit phu 1003 ¢6 thé duogc goi
13 thiét bi luu trit phu. Phuong tién luu trlt trén c6 thé 13, vi du, co s& dit liéu, may
chit, hodic phuong tién phit hop khéc bao gdm it nhét mot trong céc thiét bi luu trit

1002 va thiét bi luu trit phu 1003.

Thiét bi truyén thong 1004 1a phan ctmg (thiét bi thu va phat) dé thuc hién
truyén thong gitra cac mdy tinh thong qua it nhit mot trong cac mang c6 day hodc
khong day va co thé cling dugc goi 13, vi dy, thiét bi mang, bd didu khién mang,
thé mang, modun truyén thong, hodc loai twong tu. Thiét bi truyén thong 1004 ¢6
thé bao g@)m, vi du, chuyén mach tan sb vo tuyén, bo song cong, bo loc, bd té)ng
hop tan sb, hodc loai twong tu dé thuc hién it nhét mot trong cac song cong phan
chia theo tAn s& (FDD) va song cong phén chia theo thoi gian (TDD). Vi dy, anten
phat va thu, bd khuéch dai, bod thu va phat, giao dién duong truyén va loai tuong
tur ¢6 thé duge thuc hién bing thiét b truyén thong 1004. Bo thu va phat c6 thé
duoc thuc hién theo cach ma bd thu va phat duoc tach biét vé mat vat ly ho#c

logic.
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Thibt bi diu vao 1005 1a mot thiét bi dau vao (vi du, ban phim, chudt, mic, chuyén
mach, nut bam, cam bién, hoic loai tuong ty) nhén dau vao tir bén ngoai. Thiét bi
dAu ra 1006 13 mét thiét bi dAu ra (vi du, hién thi, tai nghe, dén LED, hoéc loai
tuong tu) thuc hién xudt ra bén ngoai. N6 dugc luu y réng thiét bi dau vao 1005
va thiét bi diu ra 1006 c6 thé dugc tich hop voi nhau (vi du, bang cam ung).

Céc thibt bi, nhu bo xi 1y 1001 va thiét bi luu trit 1002, dwoc két noi vi nhau qua
kénh truyén 1007 dé truyén thong tin. Kénh truyén 1007 c6 thé duogc cau thanh
bang cach st dung mét kénh truyén don, hogc c6 thé duoc cdu thanh bang cach

str dung nhiéu kénh truyén khéc nhau phy thudc vao cic thiét bi.

Thiét bi tram géc 30, thiét bi quan ly di dong truy nhép 20, thiét bi quén ly
phién 40 va thiét bi mat phiang ngudi ding 50 ¢6 thé bao gbdm phan clmg, nhu bd
vi xtt 1y, bd xit 1y tin hidu sb (DSP), ASIC (mach tich hop tmg dung cu thé), PLD
(thiét bj logic c6 thé 1ap trinh), hodc FPGA (Méng cdng c6 thé 1ap trinh trudng),
ho#c cach khac, mot sb hodc tt ca céac khéi chirc nang c6 thé duoc thuc hién bé‘mg
phan ctmg. Vi du, bd xit Iy 1001 c6 thé duge thye hién v6i it nhat mot trong cac

phan tir phén ctng nay.

(Tom tat cac phuong 4n)

Theo phuong 4n ndy, it nhat thiét bi quan 1y phién, thiét bi mat phang
ngudi dung va thiét bi quan ly di dong truy nhap dugce thé hién trong cac muc 1
dén 6 duge cung cap.

(Muc 1)

Thiét bi quan ly phién bao gbm:

bd thu ¢6 ciu trac d8 thu, tir thiét bi mat phang ngudi dung, thong tin so
sanh vé thoi gian gitta thoi gian TSN cua mién thoi gian TSN va thoi gian 5G va
thong tin nhén dang cua mién thoi gian TSN; va

bo truyén c6 cAu triic dé truyén, dén thiét bi tram gbc, thong tin ho tro TSN
duoc xac dinh dua trén thong tin so sanh vé thoi gian va thong tin nhan dang clia

ludng TSN dbi vé6i mdi mot hodc nhiéu ludng TSN thudc v& mién thoi gian TSN.
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(Muc 2)

Thiét bi quan ly phién nhu duge m6 ta trong muc 1, trong do6 thong tin so
sanh vé thoi gian 12 do dich thoi gian gita thoi gian TSN ctia mién thoi gian TSN
va thoi gian 5G, sy khéc nhau ciia tée d0 tién trinh thoi gian gitta thoi gian TSN
ctia mién thoi gian TSN va thoi gian 5G, hoéc c4 hai d6 dich thoi gian va su khac
nhau vé téc do cua tién trinh thoi gian.

(Muc 3)

Thiét bi quan ly phién nhu dugc md ta4 trong muc 1 hodc 2, trong do, khi
thiét bi mit phing nguoi ding phét hién d6 1&ch hogc thay dbi tdc do tién trinh
thoi gian gitra thoi gian TSN cua mién thoi gian TSN va thoi gian 5G, bo thu thu
thong tin so sanh vé thoi gian va thong tin nhan dang ctia mién thoi gian TSN.

(Muc 4)

Thiét bi mat phing ngudi ding bao gbm:

bd didu khién duoc ciu hinh dé phat hién d6 1¢ch hoac thay dbi tée do tién
trinh thoi gian gitra thoi gian TSN cua mién thoi gian TSN va thoi gian 5G; va

bd truyén dugc céu hinh, khi do 18ch hogc thay dbi tdc do tién trinh thoi
gian dugc phat hién, d8 truyén, dén thiét bi quan ly phién, thong tin so sanh veé
thoi gian cua thoi gian TSN cia mién thoi gian TSN va thoi gian 5G va thong tin
nhén dang cua mién thoi gian TSN.

(Muc 5)

Thiét bi quan ly di dong truy nhap bao gom:

b6 thu duge cAu hinh dé thu, tir thiét bi quan ly phién, thong tin hd trg TSC
va thong tin nhén dang cta ludng TSN dé duoc ap dung cho thong tin hd trg TSC;
va

bd truyén c6 cAu tric dé truyén, dén thiét bi tram géc, thong tin hd tro TSC
va thong tin nhéan dang cua ludng TSN dé duoc ap dung cho thong tin hd tro TSC.

(Muc 6)
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Thiét bi quan 1y di dong truy nhép nhur duge m6 ta trong muc 5, trong do
bo truyén truyén, dén thiét bi tram gbc, ban tin chira danh séch bao gbm, cho mot
hozic nhiéu ludng TSN, thong tin hd trg TSC va thdng tin nhédn dang ctua ludng
TSN ma thong tin hd trg TSC nén dugc ap dung.

Theo bat ky mdt trong cac muc tir 1 dén 6, co mdt k¥ thudt cho phép thong
tin hd trg TSC chi dugc ap dung cho mot ludng TSN cu thé.

<Céc bd sung cho phuong an>

Phuong an cua sang ché d3 duoc md ta bén trén, nhung sang ché duge boc
16 khong bi gidi han & phuong 4n trén va nguoi co hiéu biét trung binh trong linh
vuc k¥ thuét nay s&€ hiéu ring céc vi du sta ddi khac nhau, vi du sua lai, vi du
khac, vi du thay thé va nhiing thir twong tw c6 thé duoc lam ra. Trong trudng hop
d8 dé hiéu hon vé sang ché, cac vi du veé gia tri s6 cu thé dugc st dung dé giai
thich, nhung cac gia tri s6 chi 13 vi du va bat ky gia tri thich hop nao cling c6 thé
duge st dung trir khi ¢6 quy dinh khéc. Viéc phan loai cdc muc trong mo ta trén
khong thiét yéu dbi véi sang ché, cac ndi dung duge mo ta trong hai hodc nhiéu
muc ¢6 thé duge st dung két hop néu can thiét va cac ndi dung dugc mo ta trong
mot muc co thé duoc ap dung dé mo ta nodi dung trong muc khac (trir khi méu
thudn xuét hién). Ranh gidi gifta cac khéi chitc ning hodc khéi xtr Iy trong so 0
khdi chirc ning khong cin thiét phai trong Gng v6i ranh gidi cla cac phéan tir vat
ly. Hoat dong cua nhiéu khdi chirc ning c6 thé duoc thuc hién vé mit vat 1y béi
mot ph?m tr duy nhét va hoat dong ctia mot khdi chire niing ¢ thé dugc thuc hién
v& mit vat 1y béi nhidu phdn tir. Lién quan dén quy trinh xtr 1y duge mé ta bén
trén cuia phuong an, thir tu cuia cac bude 6 thé dugc thay ddi trir khi mau thuan
xuét hién. Dé thuén tién cho viéc mo ta xur 1y, thiét bi tram géc 30, thiét bi quan
Iy di dong truy nhap 20, thiét bi quéan Iy phién 40 va thiét bi mat phang ngudi dung
50 da dugc mo ta bang cac so dd khéi chic niing, nhung céc thiét bi nay c6 thé
duogc thyc hién béng phan ctmg, phan mém hoic két hop gitta chung. MBbi chire
nang phan mém véi bd xr Iy ctia mdi thiét bi theo phuong &n cla sang ché c6 thé

duoc luu trit trong b nhé truy nhép ngau nhién (RAM), bd nhé chop, bo nhé chi
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doc (ROM), EPROM, EEPROM, thanh ghi, dia cimg (HDD), b dia di dong, CD-
ROM, co s6 dit liéu, may chu, hodc bat ky phuong tién ghi twong thich nao.

Ciing nhu v4y, viéc thong bdo cua thong tin khong bi gidi han 6 khia canh
hodc phuong 4n duge md ta trong sang ché, nhung c6 thé duoc thuc hién bang
cac phuong phap khéc. Vi dy, thong béo cua thong tin co thé dugc thuc hién boi
bdo hiéu ctia 16p vat 1y (vi du, DCI (thdng tin didu khién duong xubng), UCI
(thong tin diéu khién dudng 1én)), bdo hiéu 16p cao hon (vi dy, RRC (diéu khién
tai nguyén vo tuyén), bao hiéu MAC (didu khién truy nhap mdi trudong), thong tin
quang béa (MIB (khéi thong tin chinh) va SIB (khéi thong tin hé thdng)), cc béo
hiéu khac, hodc két hop gitta ching. Béo hiéu RRC c6 thé ciing duoce goi 1a ban
tin RRC v ¢6 thé, vi du, ban tin thiét 1ap két néi RRC, ban tin céu hinh lai két nbi

RRC, hodc loai tuong tu.

M>bi khia canh va phuong dn dugc mo ta trong sang ché c6 thé dugc ap
dung dén it nhAt mét trong cac hé théng str dung hé théng thich hop nhu LTE (Su
tién hoa dai han), LTE-A (LTE-ning cao), siéu 3G, IMT-nang cao, 4G (hé théng
thong di dong thé hé thw 4), 5G (hé thong théng di dong thé hé thtr 5), FRA (truy
nhép v tuyén tuong lai), NR (v6 tuyén méi), W-CDMA (nhéan hi¢u da dang ky),
GSM (nhan hiéu da dang ky), CDMA2000, UMB (bang thong di dong siéu rong),
IEEE 802.11 (Wi-Fi (nhin hiéu d dang ky)), IEEE 802.16 (WiMAX (nhén hiéu
da dang ky)), IEEE 802.20, UWB (béng thong siéu rong), hodc Bluetooth (nhédn
hiéu da dang ky) va hé théng thé hé tiép theo dugc mé& rong trén co s¢ cua no.
Ciing nhu vy nhiéu hé théng cé thé dugc két hop va ap dung (vi du, su két hop
cta it nhat mot LTE va LTE-A véi 5G va loai tuong tu).

Trong cac quy trinh, trinh tu, so dd hoat dong va nhiing thtr gidng vay theo
timg khia canh va phuong 4n dugc md ta trong sang ché, thi tu clia céc budce co
thé duoc thay doi trir mau thudn xuét hién. Vi du, trong cac phuwong phéap duge
mo ta trong sang ché, cac phan tir cua cac budc khac nhau duoc minh hoa bang
cach st dung thr ty mau va cac phuong phéap nay khong bi gidi han & cac thu tu

cu thé di dugc trinh bay.
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Cac hoat dong cu thé dugc thuc hién boi thiét bi tram géc 30, thiét bi quan ly di
dong truy nhép 20, thiét bi quan 1y phién 40 va thiét bi mat phing ngudi dung 50
va loai twong tu dugc mo ta trong sang ché c6 thé trong mot sb truong hop duge
thuc hién bai nit khac.

Thoéng tin, tin higu, hodc loai tuong tu duoc mo ta trong sang ché c6 thé 14 dau ra
tir 16p cao hon (hozc 16p thdp hon) 16p thap hon (hodc 16p cao hon). Théng tin,
tin hiéu, hodc loai tuong ty dugc mo ta trong sang ché co6 thé 1a dAu vao va dau ra
qua nhiéu nit mang.

Thong tin hodc loai tuong tu la dau vao hoic dau ra c6 thé duoc luu trit tai vi tri
duge xéc dinh trude (vi du, bd nhd) va cé thé duge quan 1y bing viée str dung
bang quan 1y. Thong tin hodc loai tuong tu la dAu vao hodc dau ra c6 thé dugc ghi
de, cip nhat, hoac viét thém vao. Thong tin hodc loai tuong tu la diu ra co thé
duoc x6a. Thong tin hodc loai tuong ty la dAu vio c6 thé duogc truyén dén cic thiét
bi khac.

Trong sang ché, quyét dinh cé thé dugc thuc hién voi viée st dung gia tri duge
bidu thi bing mot bit (0 hogic 1), cé thé dugc thuc hién véi viée sir dung gia tri
Boolean (ding hodc sai) va c6 thé duoc thuc hién thong qua so sanh céc gia tri )
hoc (vi du, so sdnh voéi gid tri xac dinh trudc)

Bét k& phin mém duge goi la phan mém, chuong trinh co s, phin mém trung
gian, ma vi md, ngoén nglt mo ta ph'?m ctimg hoac tén khac, phan mém phai dugc
hiéu theo nghia rdng c6 nghia la cc 1énh, tap 1énh, md, doan ma, mé& chuong trinh,
chwong trinh, chuong trinh con, mé-dun phan mém, ing dung, tng dung phan
mém, gbi phan mém, vong ldp, vong lap con, d6i tuong, tép thuc thi, ludng thuc

thi, thu tuc, ham va loai tuong tu.

Phan mém, céc 1énh, thong tin, hodc loai twong tu c6 thé duoc truyén va
nhan thdong qua phuong tién truyén dan. Vi dy, trong truong hop ma phan mém
duoc truyén tir website, may chi hodc ngudn tlr xa khéc thong qua it nhét mot
trong cac cong nghé c6 day (nhu cap ddng truc, cap quang, mot doi day xo4n hodc
duong day thué bao k¥ thuét s6 (DSL)) va cong nghé vo tuyén (nhu héng ngoai

hodc vi song), it nhét mot trong cac cong nghé cd ddy va cong nghé vo tuyén duoc
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bao gdm trong dinh nghia nhu phuong tién truyén dan.

Théng tin, tin hiéu va loai tuong tu dugc md ta trong sang ché co thé duoc biéu
thi béng viéc str dung nhiéu cong nghé khéac nhau. Vi dy, dit liéu, huéng dan, 1énh,
thong tin, tin hiéu, bit, ky hiéu, chip va loai tuong tu dugc dé cap ¢ day trong sudt
ph?m giai thich & trén cé thé duoc biéu thi b%mg dién 4p, dong dién, song dién tur,
tir trudng hodc céc hat tir tinh, quang hogc photon, hodc bét k¥ su két hop nao cia
ching.

Céc thuat nglt dugc mo ta trong sang ché va cac thuat ngi can thiét dé hiéu sang
ché co thé dugc thay thé bang céc thuét ngit c6 nghia tuong tu hodc gidng. Vi du,
it nhat mot trong cac kénh va ky tu cé thé 1a tin hiéu (bao hiéu). Tin higu c6 thé 1a
ban tin. Séng mang phén tir (CC) ¢ thé duoc goi la tAn sb song mang, té bao,
song mang tan s6, hodc loai tuong tu.

C4c thuat ngir “hé théng” va “mang” da st dung trong sang ché c6 thé dugce st
dung thay thé nhau.

Thong tin, tham sb va loai tuong tu duge md ta trong sang ché c6 thé dugc biéu
didn bing céc gia tri tuyét dbi, c6 thé duoc biéu dién bing céc gid tri tuong d6i so
v6i chc gid tri d3 x4c dinh truée va ¢6 thé duge biéu dién béng thong tin khéc
nhau tuong tmg. Vi du, cac tai nguyén vo tuyén c6 thé duoc chi b4o bdi cac chi

muc.

Céc tén goi dd mo ta & trén duoc st dyng cho cac tham sd khong han ché
trong bat ky khia canh nao. Ngoai ra, cac cong thire hodc loai tuong tu s dung
céc tham s nay c6 thé khac véi cac cong thirc s dung trong sang ché. Céc kénh
khéc nhau (vi dy, PUSCH, PUCCH, PDCCH va loai tuong tu) va cac phan tir
théng tin c6 thé dugc xé4c dinh bang bat ky tén thich hop nao va do do, cac tén
khéac nhau dugc dat cho cac kénh va phan tir thong tin khac nhau nay khong han
ché trong bit ky khia canh nao.

Trong sang ché, céc thuat ngit nhu “tram gbe (BS)”, “tram gbe vo tuyén”, "thiét
bi tram géc", “tram c¢b dinh”, “nut B”, “nit eB (eNB)”, “nut gB (gNB)”, “diém

99 ¢ 9 ¢

truy nhap”, “diém truyén”, “diém nhén”, “diém truyén/nhan”, “té bao”, “phan

99 ¢¢

yung”, “nhém t€ bao”, “séng mang”, “song mang phan t&” va loai tuong tu ¢6 thé
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duge str dung hoan doi. Tram goc c6 thé dugc goi 13 t€ bao ¢& 16m, te bao nho, t&

bao rat nho, t€ bao siéu nhd, hodc loai twong tu.

Tram gbc c6 thé chita mét hodc nhidu t€ bao (vi dy, ba) (co thé dugc goi
1a cac phan vung). Trong truong hop ma tram gbc chira nhiéu té bao, ving phu
séng trung binh cua tram gbc o thé duoc chia vao nhiéu ving nh6 hon. Véi moi
vung phu song nho hon, hé théng con cua tram géc (vi du, mot tram géc thu nhé
trong nha RRH (Dau vo tuyén tir xa)) c6 thé cung cip dich vu truyén thong. Thuat
ngl “t& bao” hodc “phan vung” ky hiéu tht ca hodic mot phan clia ving phu song
ctia it nhAt mot tram gbc va hé théng con ctia tram gbc cung cap dich vu truyén
thong trong vung phu séng.

Trong séng ché, céac thuat ngit nhu “may di dong (MS)”, “thiét bi dau cudi ngudi

99 6¢

dung”, thiét bi nguoi dung (UE)” va “dau cubi” c6 thé duoc st dung hodn d6i.

Boi ngudi ¢6 k¥ ning trong linh vuc nay, may di dong c6 thé duge goi 1a
bAt ky mot trong s6 céc méy thué bao, bd di dong, bd thué bao, bo khong day, bd
tir xa, thiét bi di dong, thiét bi khong ddy, thiét bi truyén thong khong day, thiét bi
tur xa, tram thué bao di dong, thiét bi dau cudi truy cap, thiét bi dau cudi di dong,
thiét bi dAu cubi khong day, thiét b ddu cudi tir xa, thiét bi cam tay, tac nhan ngudi
dung, may khach di dong, may khach va cac thuét ngit phu hgp khac.

[t nhat mot trong céc tram gbc va may di dong co thé dugc goi 1a thiét bi truyén,
thiét bi thu, thiét bi truyén thong, hoac loai tuong tu. [t nhAt mét trong céc tram
gbc va mdy di dong co thé 1a thiét bi duoc gan trén mot phan than di dong, hoac
¢ thé 13 mdt phan than di dong, hogc loai twong ty. Théan di dong 6 thé 14 thiét
bi van chuyén (vi dy, xe cd, may bay va loai tuong tu), thiét bi di dong khong
ngudi 14i (vi dy, may bay khong nguoi 14i, xe tu 141 va loai tuong tu) hodc rd bt
(loai c6 nguoi 1ai hodc khong nguoi lai). Cha y rang it nhat mot trong c4c tram
gbc va may di dong bao gbdm thiét bi ma khong can di chuyén trong suat hoat dong
truyén thong. Vi dy, it nhit mot trong céc tram gbc va may di dong c6 thé 1a thiét

bi IoT (Internet van vat) nhu cam bién.

Thuat ng “quyét dinh” st dung ¢ day c6 thé c¢6 nghia 1a cac hoat dong
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khac nhau. Vi du, phan doén, tinh toan, dién toan, xu ly, suy ra, diéu tra, tra ctru,
fim kidm, hoi (vi du, tra ctru bang, co s& dit liéu hogc cu trac dit liéu khac), xdc
dinh hodc loai tuong tu c6 thé duoc coi 1a duara quyét dinh. Ngoai ra, thu (vi duy,
thu thong tin), truyén (vi duy, truyén thong tin), nhip vao, xuét ra, hodc truy cap
(vi du, truy cp dit liéu trong bd nhd), hoac loai twong tu c6 thé duoc coi nhu 1a
dua ra quyét dinh. Cling nhu vay, giai quyét, lua chon, quyét dinh, thiét 14p, so
sanh, hodc loai tuong ty co thé duoc coi nhu 13 dua ra quyét dinh. Diéu nay co
nghia 13, thuc hién mot hoat dong nhét dinh cé thé dugc coi nhu 13 dua ra quyét
dinh. “dé quyét dinh” ¢6 thé duoc doc nhu “dé gia dinh”, “dé ky vong”, “dé xem

xét”, hodc loai tuong tu.

M3i thuat ngit “két ndi” va “ghép ndi” va bat ky bién theé nao ctia ching
cd nghia la bét ky két ndi hoic sy két hop nao gifra hai hodc nhiéu phan tir truc
tiép hodic gidn tiép va c6 thé c6 nghia 1a mot hodc nhiu phén tir trung gian dugc
chén vao gilta hai hodac nhiéu phan tir dugc “két nbi” hodc “ghép ndi” v6i nhau.
Vidc két hop hoiic két ndi gitta nhiéu phan tir c6 thé 1a vat 1y, co thé 1a logic va c6
thé 13 su két hop gitta chung. Vi dy, “két ndi” c6 thé duoc doc nhu “truy cap”.
Trong trudng hop ma cac thuét ngir “két nbi” va “ghép ndi” va bét ky bién thé nao
cta chiing duoc st dyng trong sang ché, no c6 thé duoc xem xét rang hai phan tir
duoc “két nbi” hodc “két hop” véinhau bé‘mg cach str dung it nhat mot loai phuwong
tién tir mot hodc nhiéu day, cap va cac dudng mach dién va ngoai ra, nhu mot s6
vi du khong giéi han va khong bao gbm, cb thé coi hai phan tir dugce “két ndi”
hodac “ghép néi” véi nhau bing st dung ning luong dién tir nhu nang luong dién
tir ¢6 budc song cia dai tAn sb vo tuyén, dai vi ba hodc dai anh sang (bao gbm ca
dai 4nh séng nhin thiy va dai 4nh sang khong nhin thay).

Tin hidu tham chiéu c6 thé duoc viét tat 1a RS (tin hi¢u tham chiéu). Tin hiéu tham
chiéu c6 thé duogc goi 12 hoa tiéu phu thudc vao tiéu chuén 4p dung.

Thuét ngit "dya trén” duoc st dung trong sang ché khong cé nghia la "chi dua
trén" khi c6 ghi cht cu thd khéac. N6i cach khac, thuat ngit "dua trén” c6 nghia la
c4 "chi dua trén" va "dya trén it nhét".

Bét ky tham chidu ndo dén cic phﬁn tir duoc ky hiéu béng tén bao gbm cac thuat
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ngit nhu “thir nh4t” hodc “thir hai” duge s dung trong sang ché noi chung khong
gioi han s6 luong hoic thtr ty cta céc phan tir ndy. Cac thuét ngft nay co thé duoc
sir dung trong sang ché nhu cach thuén tién dé phan biét mot hoac nhiéu phén ti.
Do dé, cac tham chiéu dén céc phan ti thtr nhéat va thir hai khong c6 nghia rang
chi hai ph?m tir c6 thé dugc st dung hodc phﬁn tir dAu tién, theo mot cach nao do,
phai ding trudc phan tir th hai.

“Phuong tién” trong mdi thiét bi trén c6 thé duoc thay thé bang “khéi”, “mach”,
“thiét bi”, hodc loai tuong tu.

Trong truong hop bat ky mot trong sb "bao gdm", "bao gdm ca" va céc bién thé
cia chung dugc sir dung trong sang ché, thi mdi thuat ngft trong sd nay duge du
dinh s& bao ham theo cach twong tu nhu thuit nglt "bao gém". Hon nira, thuat nglt
“hodc” dugc sir dung trong sang ché duoc du dinh khong phai 1a loai trur.

Khung v6 tuyén c6 thé bao gbm, trong mién thoi gian, mdt hodc nhiéu khung.
M&i mdt hogc nhidu khung c6 thé duoc goi 1a khung con trong mién thoi gian.
Khung con ¢6 thé bao gdm, trong mién thoi gian, mot hodc nhiéu khe. Khung con

6 thé do dai thoi gian ¢b dinh (vi du, 1 ms) khong phu thudc vao tham 36 s hoc.

Tham sb s& hoc c6 thé 1a tham s6 truyén thong ma dugc ép dung cho it
nhit mét trong viéc truyén va nhén tin hiéu hodc kénh. Tham s6 sb hoc ¢6 thé ¢
nghia 1a, vi dy, it nhat mot trong cdc khoang cach song mang con (SCS), béang
thong, do dai ky hidu, d6 dai tién t6 vong, khoang thoi gian truyén (TTI), s luong
ky hiéu trén mdi TTI, cAu hinh khung v tuyén, mot xtr Iy loc cu thé dugc thuc
hién bdi mot may thu phat trong mién tin sd, mot xr Iy clra sb cu thé dugc thuc
hién béi mot may thu phat trong mién thoi gian va loai tuong tu.

Khe c6 thé bao gdm, trong mién thoi gian, mot hodc nhiéu ky tu (c4c ky
tw OFDM (ghép kénh phan chia theo tan sd truc giao), cac ky tu SC-FDMA (ghép
kénh phéan chia theo tAn s6 song mang don), hodc loai tuong tw). Khe co thé 1a
don vi thoi gian dua trén sb hoc.

Khe c6 thé bao gdm nhidu khe nho. Mdi khe nhé c6 thé bao gom mot hoge

nhiéu ky tu trong mién thoi gian. Khe nho ¢ thé cling duoc goi 1a khe con. Khe
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1hé ¢6 thé bao gdm it k¥ tw hon khe. PDSCH (hogc PUSCH) duoc truyén trong
mot don vi thoi gian 16n hon mét khe con ¢6 thé dugc goi 12 PDSCH (hodc
PUSCH) 4nh xa kidu A. PDSCH (hoic PUSCH) dugc truyén béng céch sir dung
nhidu khe con ¢6 thé duoc goi 1a PDSCH (hodc PUSCH) 4nh xa kiéu B.

Mbi khung vo tuyén, khung con, khe, khe con va ky tu c6 nghia Ia don vi
thoi gian dugc cAu hinh d& truyén tin hiéu. M&éi khung vo tuyén, khung con, khe,

khe con va ky tu co thé duoc goi bang céc tén khéc twong Gmg vé6i ching.

Vi du, mot khung con c6 thé duoc goi 1a khoang thoi gian truyén (TTI),
nhiéu khung con lién tiép c6 thé dugc goi 1a TTI va khe hodc khe con ¢o thé duoc
goi la TTI. Nghia la, it nhét mot trong sd khung con va TTI ¢6 thé 1a khung con
(1 ms) theo LTE dang tdn, c6 thé c6 chu ky ngén hon 1 ms (vi dy, 1 dén 13 ky
hidu) va c6 thé chu k¥ dai hon 1 ms. Thay vi cdc khung con, cac don vi biéu dién

TTI c6 thé duoc goi 1a cac khe, céac khe con, hoac loai tuong tu.

TTI c6 nghia, vi du, don vi thoi gian nho nhét cua lap lich trong truyén
thong vo tuyén. Vi du, trong hé théng LTE, tram gbc thyc hién 1ap lich cho moi
du cubi nguoi dung 20 dé gan, trong cac don vi TTI, céc tai nguyén vo tuyén
(nhu bang thong thn sb, cong suat truyén va loai twong ty ma c6 thé duoc str dung
boi mdi dau cudi ngudi dung 20). Tuy nhién, dinh nghia ctia TTI khong bi gidi

han & do.

TTI c6 thé 1a don vi thoi gian truyén dan cho céc goi tin dit liéu ma kénh
(céc B truyén tai), cac khdi ma, cdc tir ma, hogc loai tuong tyr va co thé 1a don vi
xtr Iy nhu viéc 14p lich, thich nghi lién két, hodc loai tuong ty. Khi TTI dugc dua
ra, khoang thoi gian thyc té (vi dy, s6 luong ky tu) dén cac BO truyén tai, cac khéi
ma, c4c tir ma, hodc loai twong ty dugc anh xa ¢o thé ngén hon TTI dinh trude.

Trong trudng hop ma khe hodc khe con dugce goi la TTIL, mdt hodc nhiu
TTIs (vi dy, mot hodc nhiéu khe hodc mot hodc nhiéu khe con) cd thé 1a don vi
thoi gian nho nhét cho 14p lich. S6 luong khe (s6 lugng khe con) dugc chia trong
don vi thoi gian nhé nhat cho 18p lich c6 thé dugc diéu khien.
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TTI c6 d5 dai thoi gian 1 ms c6 thé dugc goi 1 TTI thong thuong (TTI
theo LTE Rel.8-12), TTI chuén héa, TTI dai, khung con thuong, khung con chuin
héa, khung con dai, khe, hodc loai tuong tu. TTI ngén hon TTI thong thuong c6
thé duoc goi 1a TTI rat gon, TTI ngén, TTI mot phﬁn hodc phén doan, khung con

rat gon, khung con ngén, khe nhd, khe con, khu, hoac loai tuong tu.

Luu y rang TTI dai (vi du, TTI chuén héa, khung con va loai twong tu) c6
thé duge doc nhu TTI ¢6 dd dai thoi gian 16n hon 1 ms va TTI ngén (vi dy, TTI
rat gon) co thé dugc doc nhu TTI ¢6 do dai nho hon do dai cua TTI dai va bﬁng
hodc 16n hon 1 ms.

Khéi tai nguyén (RB) 1a khéi gén tai nguyén duéi dang mién thoi gian va
midn tin sb va c6 thé bao gdm mot hodc nhiéu cac séng mang con lién tiép dudi
dang mién tin s6. S8 luong séng mang con dugc chira trong RB ¢6 thé 1a bat ky
sb nao va, vi du, cé thé 12 12. S6 luong s6ng mang con dugc chira trong c6 thé
duoc xac dinh dua trén s6 hoc.

Trong mién thoi gian, RB c6 thé bao gdm mat hogc nhiéu ky tir va cé thé c6 do
dai 1a 1 khe con, 1 khung con, hodc 1 TTL MJdi 1 TTL, 1 khung con va loai twong

tu c6 thé bao gdm mot hodc nhiéu khdi tai nguyén.

Mot hodc nhidu RB c¢6 thé duge goi 14 khoi tai nguyén vat 1y (PRB: RB
vét 1y), nhém séng mang con (SCG: Nhom song mang con), nhom phén tir tai
nguyén (REG: Nhom phén tir tai nguyén), cap PRB, cdp RB, hodc loai tuong tu.
Khéi tai nguyén c6 thé bao gdm mét hodc nhiéu phén tir tai nguyén (RE: Cac phan
t tai nguyén). Vi dy, 1 RE ¢6 thé 1a linh vuc tai nguyén vo tuyén 1 séng mang
conva 1 ky tu.

Phin bing théng (BWP) (c6 thé dugc goi 1a biang thong thanh phan hozc loai
tuong ty) co thé c6 nghia 1a tip con cta cac RB chung lién tiép (cac khéi tai
nguyén chung) cho s6 hoc, trong bat ky séng mang nao. RB chung ¢6 thé duogc
xac dinh bang chi s6 RB tuong tng voi didm tham chiéu chung trong séng mang.
Céc PRB c6 thé duoc xéc dinh bdi BWP va c6 thé duge dénh s trong BWP.

BWP c6 thé bao gdm BWP (UL BWP) cho UL va BWP (DL BWP) cho DL. Véi
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UE, mot hodc nhiéu BWP ¢ thé dugc thiét 1ap trong 1 séng mang.

[t nhat mét trong cac BWPs di duoc thiét 1ap co thé hoat dong va UE khéng can
gia dinh giri hodc thu tin hiéu hodc kénh dinh truéc ngoai BWP dang hoat dong.
“Té bao”, “séng mang” hodc loai tuong tu trong sang ché ¢6 thé duoc doc 13

“BWP”.

Céc chu tric di mo ta & trén ca cac khung, khung con, khe, khe con, ky
tu vo tuyén va loai tuong tu don thuan 14 céc vi du. Vi du, s6 luong céac khung
con dugc chira trong khung vo6 tuyén, s6 luong céc khe duge chira trong khung
con hoic khung vé tuyén, s6 lugng cac khe con duge chira trong khe, s6 luong ky
tu va sd cac RB duoc chira trong khe hodc khe con, s6 luong séng mang con dugc
chtra trong RB, ) luong ky tu dugc chira trong TTI, do dai ky tu, do dai tién t6
vong (CP) va loai tuong tw c6 thé dugc thay doi khac nhau.

Xuyén subt sang ché, trong trudng hop mot mao tir nhu "a", "an" hodc "the" bang
tiéng Anh dugc thém véao thong qua ban dich, thi sang ché c6 thé bao gdm truong

hop ma danh tir theo sau la dang s& nhiéu.

Xuyén sudt sang ché, cum tir “A va B khac nhau” c6 thé c6 nghia 1 “A va
B khéc v6i nhau”. Ngoai ra, thuat ngit nay co thé ¢6 nghia 1a “mdi A va B khac
véi C”. Céc thuat ngi¥ nhu "tich biét" va "két hop" cling c6 thé duge hiéu theo

cach tuong tu nhu "khac nhau".

M&i khia canh hodc phuong dn dugc mo ta trong sang ché c6 thé duoc st
dung duy nhét, c6 thé duoc st dung két hop véi phuong an khéc va co thé dugc
str dung theo cach dugc chuyén d6i v6i phuong an khac khi thyc hién. Thong bao
v& thong tin x4c dinh trude (vi du, thong bao “1a x”) ¢6 the dugc thye hién khong
chi mot cach rd rang ma con ngam dinh (vi dy, bang cach khong thong bao thong
tin xac dinh trude).

Mic du sang ché di duge mo ta & trén, s& duge hiéu bdi ngudi cd hiéu biét
trung binh trong linh vyuc k¥ thuét la sang ché khong bi giéi han ¢ phuong an da
dwoc mé ta trong séng ché. Céc sira dbi va thay doi cua sing ché 1a c6 thé ma

khong di chéch khéi ban chat va pham vi cta sang ché dugc xac dinh bdi yéu cau
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bao hod. Do d6, cac mo ta cla sang ché chi cho muc dich minh hoa va khong nhim
han ché sang ché theo bit ky cach nao.
MO ta ctia cc sd chi dan

20 thiét bi quan 1y di dong truy nhép

210 B truyén

220 B6 thu

230 Bo thiét lap

240 B didu khién

30 Thiét bi quan 1y phién

310 Bd truyén

320 B6 thu

330 Phén thiét 1ap

340 B didu khién

40 Thiét bi quan 1y phién

410 B6 truyén

420 Bo thu

430 Bb thiét 1ap

440 B didu khién

50 Thiét bi mit phang nguoi dung

510 Bo truyén

520 Bo thu

530 Bo thiét lap

540 B6 didu khién

1001 Bo xtt Iy

1002 B6 nhé luu trit

1003 Thiét bi luu trit phu

1004 Thiét bi truyén thong

1005 Thiét bi dau vao

1006 Thiét bi dau ra
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YEU CAUBAO HQ

1. Thiét bi quéan 1y phién, bao gdm:

bd truyén cé chu truc dé truyén yéu ciu bao cdo t6i thiét bi mat phang
nguoi dung; va

b6 thu ¢6 ciu tric dé thu, tir thiét bi mat phang nguoi ding, do chénh léch
ctia tde do tién trinh thoi gian gifra ddng hd cua mién thoi gian phia ngoai va ddng
hd hé théng thé hé thi nim (5G) , va thong tin nhdn dang cua mién thoi gian phia
ngoat,

trong doé bd truyén truyén, t6i thiét bi tram gbc, thong tin hd tro truyén
théng duoc xéc dinh dua trén do chénh léch cua toc do tién trinh thoi gian, va

trong d6 do chénh léch cua tbc dd tién trinh thoi gian 1a ty 1€ tdc do tich

Ifly gitta ddng hd ctia mién thdi gian phia ngoai va dong ho hé théng 5G.
2. Thiét bi quan 1y phién theo diém 1,

trong do, khi thiét bi mat phing nguoi dung phat hién sy kich hoat vé do
trugt gitta dong hd cta mién thoi gian phia ngoai va ddng hd hé théng 5G, bo thu
thu do chénh 1éch cua tdc do tién trinh thoi gian va thong tin nhan dang cta mién
thoi gian phia ngoai.
3. Thiét bi mit phéng ngudi dung bao gbm:

bo thu ¢6 clu trac dé thu yéu ciu béo cdo tir thiét bi quan Iy phién;

bo diéu khién c6 cau trac dé phat hién sy kich hoat vé d6 truot gitta dong

hd ctia mién thoi gian phia ngoai va d6ng hd hé théng 5G; va

bd truyén c6 chu triic dé truyén, t6i thiét bi quan ly phién, d6 chénh léch
clia toc do tién trinh thoi gian gifra ddng hd cta mién thoi gian phia ngoai va dong
hd hé théng 5G, va thdng tin nhan dang cua mién thoi gian phia ngoai, va

trong d6 do chénh léch ctia tdc dd tién trinh thoi gian la ty 1& tbc do tich

liy gifta ddng hd cua mién thoi gian phia ngoai va ddng hd hé théng 5G.
4. Hé thdng truyén thong bao gdm:
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thiét bi quan 1y phién, bao gdm:
b truyén c6 cau tric d8 truyén yéu cau béo cdo t6i thiét bi mat phing
nguoi dung; va
b6 thu c6 cAu tric dé thu, tir thiét bi mt phang ngudi ding, d6 chénh
Jach cua tdc do tién trinh thoi gian giita ddng hd cta mién thoi gian phia ngoai va
ddng hd hé théng thé hé tht nim (5G) , va thong tin nhén dang cta mién thoi gian

phia ngoai,
trong do bd truyén truyén, téi thiét bi tram gbc, thong tin hd tro truyén
thong duoc x4c dinh dya trén do chénh 1éch cta tdc dd tién trinh thoi gian, va
thiét bi mat phing ngudi dung bao gom:
b thu ¢6 cAu triic dé thu yéu cu bao céo tir thiét bi quan 1y phién;

bd didu khién c6 cAu trac dé phat hién sy kich hoat vé dd truot gitta déng

hd ctia mién thoi gian phia ngoai va dong ho hé thong 5G; va

b truyén c cAu truc dé truyén, toi thiét bi quan 1y phién, do chénh léch
ctia the do tién trinh thoi gian gita ddng hd ctia mién thoi gian phia ngoai va dong
hd hé thdng 5G, va thong tin nhén dang cua mién thoi gian phia ngoai, va

trong d6 d6 chénh léch cla toe do tién trinh thoi gian 1a ty 1€ tdc dd tich

Ifiy gitta ddng hd ciia mién thoi gian phia ngoai va dong ho hé théng 5G.
5. Phuong phap truyén théng duoc thyc hién bai thiét bi quan 1y phién, bao gbm:

truyén yéu cAu bao céo téi thiét bi mat phang nguoi ding;

thu, tir thiét bi m3t phing ngudi ding, do chénh léch ciia toc do tién trinh
thoi gian gilta ddng ho clia mién thoi gian phia ngoai va dong hd hé thdng thé hé
thér nam (5G) , va théng tin nhan dang ctia mién thoi gian phia ngoai, va

truyén, téi thiét bi tram gdc, thong tin hd trg truyén thong dugc xéac dinh
dua trén d6 chénh léch ciia tdc do tién trinh thoi gian, va

trong d6 do chénh 1&ch ctia toe d¢ tién trinh thoi gian 1a ty 16 tbe do tich

Ity gifta ddng hé ctia mién thoi gian phia ngoai va dong hd hé théng 5G.
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FIG.13

Table 7.5.2.1-1: Information Elements in an PFCP Session Establishment Request

Information
elements

P

Condition / Comment

Appl.

IE Type

Sx
b

Sx

c

N4

Node ID

M

This IE shall contain the unique identifier of the sending
Node.

Node ID

CP F-SEID

M |This IE shall contain the unique identifier allocated by the

CP function identifying the session.

F-SEID

Create PDR

M [This IE shall be present for at least one PDR to be

associated to the PFCP session.

Several |Es with the same IE type may be present to
represent multiple PDRs.
See Table 7.5.2.2-1.

»
x| x| x[» ¥

X
X
X

X
X
X

Create PDR

Create FAR

This IE shall be present for at least one FAR to be
associated to the PFCP session.

Several IEs with the same |E type may be present to
represent multiple FARs.
See Table 7.5.2.3-1.

Create FAR

Create URR

This IE shall be present if a measurement action shall be
applied to packets matching one or more PDR(s) of this
PFCP session.

Several [Es within the same |E type may be present to
represent multiple URRs.

See Table 7.5.2.4-1.

Create URR

Create QER

This IE shall be present if a QoS enforcement or QoS
marking action shall be applied to packets matching one
or more PDR(s) of this PFCP session.

Several |Es within the same IE type may be present to
represent multiple QERs.

See Table 7.5.2.5-1.

Create QER

Create BAR

When present, this |E shall contain the buffering
instructions to be applied by the UP function to any FAR
of this PFCP session set with the Apply Action requesting
the packets to be buffered and with a BAR ID IE referring
to this BAR. See table 7.5.2.6-1.

Create BAR

Create Traffic
Endpoint

This IE may be present if the UP function has indicated
support of PDI optimization.

Several IEs within the same IE type may be present to
represent multiple Traffic Endpoints.

See Table 7.5.2.7-1.

Create Traffic
Endpoint

Create PTR

10

This IE shall be present if reporting of PTP related events
shall be applied to packets matching one or more PDR(s)
of this PFCP session.

Several |Es within the same |E type may be present to

represent multiple PTRs.
See Table 7.5.2.x-1.

>

Create PTR

PDN Type

This IE shall be present if the PFCP session is setup for
an individual PDN connection or PDU session (see
clause 5.2.1).

When present, this |E shall indicate whether this is an IP
or non-IP PDN connection/PDU session or, for 5GC, an
Ethernet PDU session.

PDN Type

SGW-C FQ-CSID

C |This IE shall be included according to the requirements in

clause 23 of 3GPP TS 23.007 [24].

FQ-CSID

MME FQ-CSID

(@]

This IE shall be included when received on the S11
interface or on S5/S8 interface according to the
requirements in clause 23 of 3GPP TS 23.007 [24].

FQ-CSID

PGW-C FQ-CSID

This IE shall be included according to the requirements in
clause 23 of 3GPP TS 23.007 [24].

FQ-CSID

ePDG FQ-CSID

This IE shall be included according to the requirements in
clause 23 of 3GPP TS 23.007 [24].

FQ-CSID

TWAN FQ-CSID

This IE shall be included according to the requirements in
clause 23 of 3GPP TS 23.007 [24].

FQ-CSID

User Plane
Inactivity Timer

ol O O O

This |E may be present to request the UP function to

send a User Plane Inactivity Report when no user plane

L}
x| x| x| X

User Plane
Inactivity Timer
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FIG.14

Table 7.5.2.2-1: Create PDR IE within PFCP Session Establishment Request

Qctet 1 and 2 Create PDR |E Type = 1(decimal)
Octets 3 and 4 Length=n
Information P Condition / Comment Appl. IE Type
elements Sx | Sx | Sx [ N4
albjlc
PDR ID M [This IE shall uniquely identify the PDR among all the X|X|X|X PDR ID
PDRs configured for that PECP session.
M IThis IE shall indicate the PDR's precedence to be applied | - | X XX
Precedence by the UP function among all PDRs of the PFCP session, Precedence
when looking for a PDR matching an incoming packet.
M |This |E shall contain the PDI against which incoming XX X]|X
PDI packets will be matched. PDI
See Table 7.5.2.2-2.
Outer Header C |This IE shall be present if the UP function is required to X|X]|-1X
Removal remove one or more outer header(s) from the packets
matching this PDR.
FAR ID C [This IE shall be present if the Activate Predefined Rules XX | X|X
IE is not included or if it is included but it does not result
in activating a predefined FAR, and if the MAR ID is not
included.
When present this |E shall contain the FAR ID to be
associated to the PDR.
URR ID C |This IE shall be present if a measurement action shallbe | X | X | X | X
applied to packets matching this PDR.
When present, this IE shall contain the URR IDs to be
associated to the PDR.
Several IEs within the same |E type may be present to
represent a list of URRs to be associated to the PDR.
QERID C [This IE shall be present if a QoS enforcement or QoS - XXX
marking action shall be applied to packets matching this
PDR.
When present, this IE shall contain the QER IDs to be QERID
associated to the PDR. Several IEs within the same IE
type may be present to represent a list of QERs to be
associated to the PDR.
PTRID C |This IE shall be present if reporting of PTP related events | = | = | =
shall be applied to packets matching this PDR.
When present, this |E shall contain the PTR IDs to be
associated to the PDR. Several [Es within the same [E
type may be present to represent a list of PTRs to be
associated to the PDR.
Activate C |This IE shall be present if Predefined Rule(s) shall be - XXX
Predefined Rules activated for this PDR. When present this |E shall contain Activate
one Predefined Rules name. Predefined
Several IEs with the same IE type may be present to Rules
represent multiple "Activate Predefined Rules" names.
Activation Time O |This |E may be present if the PDR activation shall be S XXX _— )
deferred. (NOTlg 1) Activation Time
Deactivation Time | O |This IE may be present if the PDR deactivation shall be - [ X | X | X | Deactivation
deferred. (NOTE 1) Time
MAR ID C [This IE shall be present if the PDR is provisioned to - -1 -1 X
match the downlink traffic towards the UE for a PFCP MAR ID
session established for a MA PDU session.
NOTE 1. When the Activation Time and Deactivation Time are not present, the PDR shall be activated immediately
at receiving the message.

Outer Header
Removal

FARID

URRID

I><
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FIG.17

Table 7.5.4.1-1: Information Elements in a PFCP Session Modification Request

Information
elements

P

Condition / Comment

Appl.

|IE Type

Sx
b

Sx
c

N4

CP F-SEID

This IE shall be present if the CP function decides to
change its F-SEID for the PFCP session. The UP function
shall use the new CP F-SEID for subsequent PFCP
Session related messages for this PFCP Session. See

Sx
a
X

X

X

F-SEID

Rule which is

XL’/

™ |Remove BAR

-
When present, this IM
requested to be removed. See Table 7.5.4T2=

Remove Traffic
Endpoint

When present, this |E shall contain the Traffic Endpoint ID
identifying the traffic endpoint to be removed, if the UP
function has indicated support of PDI optimization.

All the PDRs that refer to the removed Traffic Endpoint
shall be deleted.

See Table 7.5.4.14-1.

"

Remove Traffic
Endpoint

Remove PTR

10

When present, this shall contain the PTR Rule which is
requested to be removed. See Table 7.5.4.y-1.
Several IEs within the same IE type may be present to
represent a list of PTRs to remove.

[P

Remove PTR

if the CP function requests the

Several IESM
represent a list of QERs to create.

L

Create BAR

This IE shall be present if the CP function requests the
UP function to create a new BAR.
See Table 7.5.2.6-1.

Create BAR

Create Traffic
Endpoint

When present this IE shall contain the information
associated with the Traffic Endpoint to be created, if the
UP function has indicated support of PDI optimization.
See Table 7.5.2.7-1.

Create Traffic
Endpoint

Create PTR

10

This IE shall be present if the CP function requests the
UP function to create a new PTR. See Table 7.5.2.x-1.

Several IEs within the same IE type may be present to
represent a list of PTRs to create

<

Create PTR

This IE shall be present if a PDR previously created for

tha DECP ion need to be modified. See Table

|| omeren LS

See Table 7.5.4.11-1.

Update Traffic
Endpoint

When present this IE shall contain the informamom—

associated with the traffic endpoint to be updated, if the
UP function has indicated support of PDI optimization.

All the PDRs that refer to the Traffic Endpoint shall use
the updated Traffic Endpoint information.
See Table 7.5.4.13-1.

Update Traffic
Endpoint

Update PTR

(e}

This IE shall be present if PTR(s) previously created for

the PFCP session need to be modified.

Several IEs within the same IE type may be present to
represent a list of modified PTRs. Previously created

PTRs that are not modified shall not be included. See

Table 7.54.x-1.

<

Update PTR

PFCPSMReqg-
Flags

This |E shall be included if at least one of the flags is set

to 1.

- DROBU (Drop Buffered Packets): the CP
function shall set this flag if the UP function is
requested to drop the packets currently
puffered for this PFCP session (see NOTE 1).

- QAURR (Query All URRs): the GP function
shall set this flag if the CP function requests
immediate usage repori(s) for all the URRs
previously provisioned for this PFCP session
(see NOTE 3).

PFCPSMReq-
Flags
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FIG.18

Table 7.5.4.2-1: Update PDR IE within PFCP Session Modification Request

Octet 1 and 2

Update PDR IE Type = 9 (decimal)

Octets 3 and 4 Length=n
Information P Condition / Comment Appl. IE Type
elements Sx | Sx | Sx | N4
b|c
M [This IE shall uniquely identify the PDR among all the XXX
PDRID PDRs configured for that PFCP session. PDRID
Outer Header C |This IE shall be present if it needs to be changed. X | - | X | Outer Header
Removal Removal
C |This IE shall be present if there is a change in the PDR's XXX
precedence to be applied by the UP function among all
Precedence PDRs of the PFCP session, when looking for a PDR Precedence
matching an incoming packet.
C |This IE shall be present if there is a change within the PDI X | X|X
PDI against which incoming packets will be matched. When PDI
present, this |E shall replace the PDI previously stored in
the UP function for this PDR. See Table 7.5.2.2-2.
FAR ID C [This IE shall be present if it needs to be changed X | X[ XX FARID
URR ID C |This IE shall be present if a measurement action shall be XXX
applied or no longer applied to packets matching this
PDR. URR ID
When present, this IE shall contain the list of all the URR
IDs to be associated to the PDR.
QERID C |This IE shall be present if a QoS enforcement action shall XXX
be applied or no longer applied to packets matching this
PDR. QER ID
When present, this |E shall contain the list of all the QER
IDs to be associated to the PDR.
PTRID C |This IE shall be present to judge if reporting of PTP
related events shall be applied or no longer applied to
packets matching this PDR. PTRID
When present, this IE shall contain the list of all the PTR
IDs to be associated to the PDR.
Activate C [This IE shall be present if new Predefined Rule(s) needs X | XX
Predefined Rules to be activated for the PDR. When present this |E shall Activate
contain one Predefined Rules name. Predefined
Several |Es with the same IE type may be present to Rules
represent multiple "Activate Predefined Rules" names.
Deactivate C |This IE shall be present if Predefined Rule(s) needs to be XXX
Predefined Rules deactivated for the PDR. When present this |E shall Deactivate
contain one Predefined Rules name. Predefined
Several IEs with the same IE type may be present to Rules
represent multiple "Activate Predefined Rules" names.
Activation Time O [This IE may be present if the PDR activation time shall be X | XX R )
changed. (NOTE 2) Activation Time
Deactivation Time | O |This IE may be present if the PDR deactivation time shall X | X | X | Deactivation
be changed. (NOTE 2) Time

NOTE1:

IE.
NOTE2:

The IEs which do not need to be modified shall not
shall continue to behave according to the values previous

When the Activation Time and Deactivation
status, either active or inactive.

be included in the Update PDR IE. The UP function
ly received for IEs not present in the Update PDR

Time are not present, the PDR shall keep its current activation

57/82
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FIG.25

8.2.z PTP Reporting Triggers

The PTP Reporting Triggers IE shall be encoded as shown in Figure 8.2.z-1. It indicates the PTP related repotting
trigger(s) for the UP function to send a report to the CP function.
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