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(57) Sang ché dé cap dén phuong phap, phan tir mang, thuc thé chirc ning mit phang

ngudi dung va hé thong dé thu thap cac dia chi 16p 2 (Layer-2 - L2) va phuong tién luu trir

doc dugc bang may tinh. Cac phuwong phap va cac thiét bi 1a dé thu thap ving nhd dém
giao thire phan giai dia chi (Address Resolution Protocol - ARP)/1an cén giao thire Internet
phién ban 6 (Internet Protocol version 6 - IPv6) tai thuc thé chirc ning mit phang nguoi
dung (User Plane Function - UPF) ma khong thuc hién viéc kiém tra goi sau ddi voi moi
goi di ngang qua. Muyc dich chinh phia sau sang ché 1a cho viéc phat rong ARP/viéc phat
da phuong truy van 1an can giao thirc thong diép diéu khién Internet phién ban 6 (Internet

Control Message Protocol version 6 - ICMPV6) tir bat ky may khach Ethernet nao (UE

hodc cac mdy khach phia sau UE hodc cdc may khach trong mang dir li¢u (Data Network -

DN)) dé duoc tra 10i boi chinh thuc thé UPF, bang cach truy tim ving nhé dém ARP/lan

can IPv6 duoc cai san trong UPF, bat luan liéu thyc thé UPF hanh dong nhu bo chuyén

mach Ethernet 161 hay nhu bo chuyén mach Ethernet 15i ¢ trong DN. Giai phap duoc don
gian hoa dé ludn ngan xen ARP tai UPF va trd 161 n6 dya trén ving nhd dém ARP/lan cén

IPv6 cuc bd.



SMF

1. Yéu ciu cip nhdt ciu hinh UPF N4
(Cép nhat ving nhd dém ARR/ving nhd
dém 13n cin IPV6, dia chi L3, dia chil2)

UPF

2. HBi d4p cdp nhat cdu hinh UPF N4
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Linh vwe ky thuit dwoc dé cip

N6i chung, d6i twong sang ché duoc mé ta & day d8 cap dén cic mang truyén thong
khéng ddy va cu thé 13, dé tranh con bio phén trang trong qua trinh phét rong giao thire
phén giai dia chi trong mang truyén thong. Cu thé hon 13 d&n cac phuong phap va cac
thiét bi thu thap ving nhd dém ARP/lan can IPv6 tai UPF ma khong thuc hién viéc kiém

tra gbi sdu ddi véi moi goi duge di ngang qua.
Tinh trang k¥ thuit clia sang ché

Giao thirc phan giai dia chi (Address Resolution Protocol - ARP) la giao thirc duoc
st dung bai giao thire Internet (Internet Protocol - IP) @2 4nh xa cac dia chi mang IP dén
céc dia chi phan cing duoc st dung boi giao thic lién két dir liéu. Thuat ngt su phan
gidi dia chi dé cdp dén quy trinh tim kiém dia chi ctia mdy tinh trong mang. Dia chi
“duoc phan giai” nho str dung giao thirc ma trong dé mAu thong tin dwoc giri béi quy
trinh may khach thuc thi trén mdy tinh cuc b dén quy trinh may cht thyc thi trén may
tinh tir xa. Thong tin nhan duge béi may chu cho phép may chi nhdn dang mot cach duy
nhét hé théng mang ma dia chi d& dugc doi héi va do d6 cung cép dia chi duoc doi héi.
Thi tuc phén giai dia chi duoc hoan thanh khi may khach nhén hdi dap tir may chi chtra
dia chi dugc doi hoi.

Cu thé, ARP 4nh xa dia chi IP dén dia chi may vét Iy (cling duoc biét dén nhu 1&

dia chi diéu khién truy cip mdi truong hodc dia chi MAC) ma dugc nhén ra trong mang
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cuc bd. Giao thic hoat dong ¢ dudi 16p mang nhu mot phén cta giao dién gifra mang
OSI va 16p lién két OSL Bang, thudng duoc goi 1a vung nhé dém ARP/lan can IPv6,
duoc str dung dé duy tri sy twong quan gifta mdi dia chi MAC va dia chi IP twong ing
cua n6. ARP cung clp giao thic cac quy thc @& tao nén sy tuong quan nay va cung cp

su chuyén dbi dia chi theo ca hai hudng.

Vi thé, ARP duoc sit dung boi 16p lién két dir lidu @& cung cp hai chirc nang co
ban: 1) Phén giai cac dia chi IPv4 thanh cac dia chi MAC, va 2) Duy tri bang vung nhé
dém cia céac dia chi MAC thanh IP. Dé phén giai tén thanh dia chi IP thi dich vu DNS
duoc st dung, dé phan giai dia chi IP thanh dia chi Ethernet MAC thi dich vu ARP dugc

st dung.

DP&i v&i voi IPv6, giao thirc kham pha lan cén duoc st dung, lam viéc tuwong tu
nhu ARP, ngoai trir viée thay vi guri yéu ciu dudi dang phat rong dén toan bd LAN, thi

n6 duoc giri dén dia chi phat da phuong cuc bo lién két.

Céc hé thdng duy tri bang truy tim ARP nay, tai d6 ching luu trit théng tin vé cac
dia chi TP nao duoc két hop voi cac dia chi MAC ndo. Khi ¢b ghng dé giri goi dén dia
chi TP, thi thtt nhét, hé thong s8 tra ctru bang nay 4 xem né da biét dia chi MAC chua.
Néu c6 gid tri duoc nh dém, thi ARP khong duge st dung. Néu dia chi IP khong dugc
tim thdy trong bang ARP, thi sau d6 hé thdng s& gui goi phat rong dén mang nho st
dung giao thirc ARP hoi “ai ¢6 192.168.1.17, Didu nay dugc gl dén dia chi MAC ddc
biét vino 1a goi phat rong, Vi vay lam cho tAt ca cac may trén mang nhén nod. Bét ky may
nao c6 dia chi TP duoc yéu chu s& dap lai voi goi ARP v6i nodi dung la “Toi la

192.168.1.17, va diéu nay gdm dia chi MAC ma ¢6 thé nhan cac gbi cho IP do.

Don vi dit liéu giao thirc (Protocol Data Unit - PDU) la thong tin dugc phan phéi

dudi dang don vi trong s& cac thuc thé ngang hang cua cac mang chtra thong tin didu
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Khién, thong tin dia chi hodc dit lidu. Trong cic hé théng dugc xép 16p, thi PDU bidu
di&n don vi cta dit liéu duoc chi 18 trong giao thic ctia 16p d& cho ma gdm c6 thdng tin
didu khién giao thirc va dit lidu nguoi ding. PDU la thudt ngit c6 nghia lién quan dén
bbn 16p ban dau ctia mau OSI. Trong 16p 1, PDU la bit, trong 16p 2 thi no la khung,
trong 16p 3 thi né 1a gdi va trong 16p 4 thi n6 la doan. Trong 16p 5 trd 1én, PDU duoc
goi 1a dit liéu. Trong bdi canh ctia cac mang 5G, phién PDU & cap dén phién duge thiét
14p gifta nut di dong 5G va mang dé mang dit liéu cua loai IPv4 hodc IPv6 hoac khung
Ethernet hodc bit ky loai khong c6 cAu tric nao. Nhu vay trong cac mang 5G, 3GPP
theo hién tai d& dugc x4c dinh ba loai ctia cdc phién PDU, d6 13, loai phién PDU IP, loai

phién PDU Ethernet va loai phién PDU khong c6 chu tric.

3GPP dang thao luin vé viée gi6i thiéu loai PDU Ethernet trong kién trac 5G, ma
tai d6 thiét bi ngudi dung (User Equipment - UE) ¢6 thé yéu cAu loai PDU Ethernet cho
mang 161 5G va mang 16i 5G phén bd thuc thé chirc ning mit phang ngudi ding ma
hanh dong nhu neo PDU. UPF neo nay s€ hanh dong nhu bd chuyén mach Ethernet 161
d6i véi tht ca cac UE duoc két nbi voi cing LAN thong qua PDU Ethernet. Néu cac may
khach duoc két ndi véi PDU Ethernet trong cung LAN lién quan téi cde may khéach bén
ngoai mang 3GPP (tic 14, mang dir lidu, duoc goi 1a DN) thi sau d6 trong trudng hop
d6, bd chuyén mach Ethernet trong DN ¢6 thé hanh dong nhu bd chuyén mach Ethernet
16i d6i v6i LAN. UPF hanh ddng nhu mdt bo chuyén mach trong s6 cac bd chuyén mach
dang 14 ma két ndi cac may khach trong mang 3GPP trong truong hop nay. UPF s€
truyén lién mang céc khung Ethernet nhan duoc tir cic may khach PDU Ethernet trong

mang 3GPP dén bd chuyén mach Ethernet 16i nay trong DN.

UE ciing c6 thé hanh dong nhu cdu ndi Ethernet cho phép céc méy khach phia sau

UE két nbi thong qua mang 3GPP, v6i UE hanh dong nhu bd chuyén mach cuc bd. C6
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nghia 13, cach ma UE va/hodc cac may khach phia sau UE (461 véi hoat dong ché do ciu

nbi) thu nhén dia chi (IP) 16p 3 cua ching ndm ngoai pham vi ctia 3GPP.

Trong cac mang WLAN thong thuong, viéc tranh viéc phat rong ARP cho tAt ca
cée may khach WLAN duoc xtr Iy boi bo didu khién WLAN bang cach xdy dung ving
nhé dém ARP/lan can IPv6. G day, bd didu khién WLAN luu gift chire ning quén ly dia
chi L3 hodc may chu giao thirc cAu hinh hé cht dong (Dynamic Host Configuration

Protocol - DHCP) va cling tham gia trong mat phang dit lidu.

Tai liéu tham khao duoc gui dén
https://www.cisco.com/c/en/us/td/ docs/wireless/controller/74/configuration/guides/con
solidated/b_cg74 CONSOLIDATED/b_cg74_CONSOLIDATED_chapter 01 100011.
html, trong d6 n6 da duoc boc 16 ring cac bd diéu khién LAN khéng ddy theo hién tai
hanh dong nhu proxy cho céc yéu ciu ARP. Lic nhan yéu cdu ARP, bd didu khién tra
11 voi hdi dap ARP thay vi phat rong yéu cdu dén moi may khach WLAN. Kich ban
ndy ¢6 hai wu diém, do 13, thiét bi dong 1én phat yéu ciu ARP dén méy khach s& khong
bibt noi ma may khach duoc dit, va ning lugng cho céc thiét bj hoat dong béng pin nhur
1a dién thoai di déng va may in dugc bao toan béi vi ching khong phai tra 161 moi yéu
céu ARP.

Tai lidu tham khao cfing dugc giri dén Do xét DHCP (Thong qua viée kiém tra goi
sdu) va xdy dung ving nhé dém ARP/lAn can IPv6, kha dung tai
http://packetlife.net/blog/2010/aug/1 8/dhcp-snooping-and-dynamic-arpinspection/,
trong d6 né da duge boe 16 rang viéc do xét DHCP cho phép bo chuyén mach xtic tac
(Catalyst switch) kiém tra luu luong DHCP di ngang qua doan hai 16p va theo doi viée
cac dia chi IP nao dd duge gan cho cac hé chu trén cac cong chuyén mach nao. Thong

tin nay co thé hitu ich cho viée khéc phuc su ¢ chung, nhung dugc thiét ké mot cach



38195

dic biét dé hd tro hai déu hidu khac d6 13, bao vé ngudn IP va kiém tra ARP dong. Céc

d4u hiéu nay gitp giam thiéu viéc gia mao dia chi IP tai canh truy cap hai 16p.

DPang chi y 13, viée do xét su gan dia chi L3 (giéng nhu viéc do xét DHCP) va viéc
déap lai yéu cAu ARP mdt cach truc tiép tlr bd chuyén mach 14 tinh trang ky thudt da tdn

tai trong LAN c6 day va LAN khong day.

Mang truyén thong c6 thé 1a LTE 4G ho#c mang 5G. Tuy nhién, diém doc d4o cta
céc phién PDU Ethernet dua trén 5G dang 6 va mang LAN Ethernet 1a mang dang 6 c6
thé c6 hang triéu thué bao va nhiéu thué bao trong s6 ching c6 thé & trong trang théi
CM-IDLE tai mot thoi diém. Thuc hién viéc do xét DHCP tai bd chuyén mach neo (goi
1 thuc thé UPF) ddi voi rét nhiéu phién thué bao thong qua su kidm tra g6i viéc tinh
toan chuyén séu va no ti€u tdn céc tai nguyén tinh toan ctia bd chuyén mach tr cac chu
ky chi tiéu trén viée chuyén tiép gbi binh thuong. Ngoai ra, d6i voi trudng hop cta bd
chuyén mach Ethernet 151 dang & trong DN va méy chil quan ly dia chi L3 (Dynamic
Host Configuration Protocol - DHCP) dugc dat trong DN, thi luu luong DHCP cho céc
may khéch trong DN s& khong di ngang qua UPF. Nhu vay UPF khong thé do xét cac

g6i DHCP trong céc trudng hop nhu vay.

Hon nita, trang thi cta cac k§ thudt da biét vén chua thao ludn hodc giai quyét
vAn @ sau day trong 3GPP, trong d6 sau khi UE va/hodc cac may khach phia sau UE
nhan duge dia chi 16p 3 (dia chi IP) ctia ching béng cach nay hay cach khdc, thi cac UE
thue hién yéu cdu ARP hodc yéu cdu giao thirc kham pha lan can dé kham pha dia chi
MAC Ethernet ctia UE/cac may khéch khac trong cting LAN va yéu cdu ARP/yéu cau
giao thuc kham pha lan cén (Neighbour Discovery Protocol - NDP) nay duoc truyén

lién mang bdi mang truy cép radio (Radio Access Network - RAN) dén thuc thé chirc
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nang mat phéng nguoi dung (User Plane Function - UPF) mang 16i. Ttr d6, c6 hai kha

nang co6 thé ton tai, la:

Tinh hudng 1: Néu thuc thé UPF hanh ddng nhu bo chuyén mach Ethernet, thi nd
s& phat rong ARP hoac phét da phuong NDP dén moi UE/méy khach trong LAN, nhu
duoe minh hoa trén Fig.1. Do cac UE duoc két ndi v&i mang truyén thong thong qua
duong him, nén viéc phat rdng/phat da phuong nhu viy s& din dén thong diép

ARP/NDP riéng biét dang duoc gui trén mdi dudng ham.

Tinh huéng 2: Néu mang dit liéu (Data Network - DN) phia sau thyc thé UPF hanh
dong nhu bo chuyén mach Ethernet, thi thuc thé UPF s& chuyén tiép yéu ciu ARP hodc
NDP tir UE hodc cac may khach phia sau UE dén DN, va sau d6 bd chuyén mach
FEthernet 151 s& guri lai yéu ciu ARP trén dia chi phat rong L2 hodc yéu cAu truy vén 1an
can NDP trén dia chi phat da phuong cue b lién Kt ma s& din dén thuc thé UPF gii
ARP hoidc yéu clu truy van lan c4n dén moi UE trong LAN, nhu duoc minh hoa trén

Fig.2.

Diu nay dan dén con bdo phén trang 16n trong mang néu nhiéu UE & trong trang
thai CM-IDLE. Céc vén 8 tuong tu cling xay ra khi cac may khach phia sau tén mang
dit liéu (Data Network Name - DNN) ciing tr& thanh mot phan ctia LAN va phat hanh
ARP/truy vAn 14n can NDP (Neighbour Discovery Protocol). C6 nghia 13, viéc phan
trang hodc viéc tim kiém vi tri 1a quy trinh ma mang khoi tao cdu hoi vé vi tri ctia diém
d3u cudi. N6 duoc thi hanh boi gl cac mbc béo (thong diép phat rong) dén tat ca cac 0
sao cho mot 6 trong s6 céc 6 s& dinh vi nguoi dung (dia chi IP). UE trong trang thai CM-
IDLE duge dang ky voi mang nhung khong ¢6 két ndi phét tin hidu duoc thiét 1ap. Hon
nita, cach ma UE thu nhan dia chi MAC va dia chi 16p trén (IP) cua n6 cling nam ngoai

pham vi ctia 3GPP.
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Vi thé, can phai xay dung ving nhd dém ARP/viing nhé dém lan cén IPv6 tai thuc
thd UPF ma khong thuc hién vi€c kiém tra goi séu ddi v6i moi goi duge di ngang qua
trong dé do xét céc yéu cdu DHCP, sao cho ving nhé dém ARP/ving nhd dém lan can
IPv6 c6 thé duge st dung d8 tranh con bio phén trang trong qué trinh khi yéu cdu ARP
hodc yéu cau truy vAn 1an cin duoc phat hanh trong cac mang 5G cho cac PDU Ethernet,

dé loai bo su chiém dung va su lang phi cac tai nguyén mang khong can thiét.

C6 nghia 13, viéc tra 101 ARP tlr ving nhé dém ARP/1an can TPv6 cuc bd trong bd
chuyén mach thay vi phat rong tr moi nut trong LAN la co ché duoc biét dén rong réi.
Theo d6, van dé k¥ thuét khach quan duoc giai quyét boi sang ché 13 dé tranh con bdo
phan trang trong qud trinh phat rong ARP/phdt da phuong NDP trong cac mang 5G bang
cach xdy dung vung nhé dém ARP/ving nhg dém 1an cén IPv6 trong chinh thuc thé

UPF.

Nhu cdu dugc md ta ¢ trén 43 tranh c4c con bdo phén trang trong qua trinh phat
rong ARP/phat da phuong NDP trong cac mang 5G chi don thudn nhim muc dich cung
chp tbng quan v& mot sd van 8 cia cac hé théng/co ché/k§ thuat thong thuong, va khong
nhim muc dich chi ra moi mat. Céc van dé khac véi cac hé thdng/co ché/k¥ thuat va uu
diém tuong ng cua cac phuong an khong gi6i han khac nhau dugc md ta & day co thé

tr nén ro rang khi xem xét phan mo ta sau day.
Ban chit k§ thuit cia sing che

Phin ban chit k§ thuit nay duge dé xudt dé gi6i thidu cdc khai niém lién quan dén
cac phuong phap @2 tranh con bdo phan trang trong qua trinh phat rong ARP/phét da
phuong NDP d8i v&i PDU loai Ethernet trong cac mang 5G va loai tuong ty ma s& dugc
mo ta dudi day, trong phan md t& chi tiét. Phin ban chit k¥ thudt nay khong nhim muc

dich dé nhén dang cac dau hiéu thiét yéu cua doi tuong yéu cau bao ho va khong nham
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" muc dich st dung dé xac dinh hodc gi¢i han pham vi yéu cau bao ho ctia doi tugng yéu

cau bao ho.

Muc dich ctia sang ché 13 dé xdy dung ving nhé dém ARP/ving nhé dém lan can
IPv6 trong thuc thé UPF ma khong thuc hién viéc kiém tra goi sdu dbi v6i moi géi duge
di ngang qua sao cho ving nh¢ dém ARP/ving nhé dém lan cén IPv6 co6 thé duoc sir

dung dé tranh viéc phat rong ARP/phét da phuong NDP.

Mot muc dich khac ctia sang ché 1a d& dé xudt co ché cho thuc thé chirc nang quan
ly phién (Session Management Function - SMF) @2 tim hiéu dudong hdm nao trong thuc

thé UPF duoc du dinh huéng dén dia chi (céac dia chi) MAC nao.

M6t muc dich khéac cia sang ché 1a dé cip nhét ving nhé dém ARP/1an cén [Pv6

xuét hién trong thuc thé UPF.

Mét muc dich khéc cta sang ché 1a cAp nhat ving nhé dém ARP/lan can IPv6 trong

thuc thé UPF boi DN.

Mdt muc dich khéc nita ctia séng ché 13 a8 giai quyét cac vén dé ky thuat duoc néu
& trén ddy bang cach cung cép thuc thé UPF neo hanh dong nhu bd chuyén mach
Ethernet 18i khi chitc ning quén ly dia chi L3 & tai thuc thé SMF hodc tai DN.

Mot muc dich khac nita ctia sang ché 1a dé giai quyét cac vén dé ky thuat dugc néu
& trén ddy bang cach cung cAp DN hanh dong nhu bd chuyén mach Ethernet 151 khi chtic
ning quén ly dia chi L3 ¢ tai thuc thé SMF hodc tai DN.

Mot mue dich khac nfta ciia sang ché 1a @& @& xuét viéc kiém tra goi siu (Deep

Packet Inspection - DPI) tai thuc thé UPF hanh dong nhu b chuyén mach Ethernet 16i.
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Mot muc dich khéc nita ctia sang ché 13 dé @& xuit viéc kiém tra géi siu viée kiém
tra gbi sau (Deep Packet Inspection - DPI) tai DN hanh dong nhu bd chuyén mach

Ethernet 101.

Mot muc dich khdc nita ctia sang ché la d& dé xudt giao thirc dang ky thudc tinh
mién phi (Gratuitous Attribute Registration Protocol - GARP) hoac quang bd 14n cén
giao thirc thong diép diéu khién Internet phién ban 6 (Internet Control Message Protocol
version 6 - ICMPv6) tir UE dé c4p nhit ving nhd dém ARP/ving nhé dém lan can [Pv6

bo chuyén mach Ethernet.

Mot muc dich khac nita ctia sang ché 1a dé tranh con bio phan trang trong qua trinh

phét rong ARP/phét da phuong NDP dbi véi PDU loai Ethernet.

Tuong Gng véi khia canh tht nhét, sang ché dé xuét phuong phap thu thap cic dia
chi 16p 2 (Layer-2 - L2) dugc nhin thy trong dudng ham cho thiét bi ngudi ding dau
cudi (end user device) tai thuc thé chirc ning mit phang ngudi dung (User Plane
Function - UPF), phuong phap néu trén bao gdm céc budce nhén, boi thuc thé UPF, yéu
cAu tir thue thé chic ning quén 1y phién (Session Management Function - SMF) aé
théng bao bat k¥ dia chi L2 ngudn ndo dugc pht hién trén duong ham néu trén boi thuc
thé UPF; phéat hién, bai thuc thé UPF, g6i 1.2 véi dia chi L2 nguén m&i trén dudng him
néu trén; va gui, boi thue thé UPF, dia chi L2 ngudn méi duoe phat hién trén dudng
him néu trén dén thuc thé SMF; trong dé dudng ham gitta thyc thé UPF va mang két
thac thibt bi ngudi ding ddu cudi duoc cai dat boi thong digp cai dat mat phéng nguoi
dung ma dugce khoi tao boi thue thé chtc ning quan ly phién (Session Management
Function - SMF) hudng dén thuc thé UPF va duge két hop v6i céce phién don vi di licu

giao thirc (Protocol Data Unit - PDU) loai Ethernet; va trong d6 duong hdm duoc cai

-10-
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dat tai thuc thé UPF 14 huéng dén mang truy cdp (Access Network - AN) hoac mang dft

liéu (Data Network - DN).

Trong mdt cich thi hanh ctia khia canh thi nhét, séng ché dé xuét phuong phap
d6i voi thue thd SMF dé tim hiéu duong him nao trong thuc thé UPF duoc du dinh

huoéng dén dia chi (cac dia chi) MAC nao.

Tuong tmg v&i khia canh thir hai, sang ché dé xuit phuong phép cip nhat ving
nh¢ dém giao thic phan giai dia chi (Address Resolution Protocol - ARP)/ving nh¢
dém 14n can IPv6 trong thuc thé chirc nang mat phang ngudi dung (User Plane Function
- UPF) boi thuc thé chtrc ning quéan 1y phién (Session Management Function - SMF),
phuong phap néu trén bao gdm cc budc gir, boi thue thd SMF, thong diép yéu cau thi
nhét dén thuc thd UPF dé cap nhét vimg nhé dém ARP/ving nhé dém lan cén IPV6;
trong d6 théng diép yeu cAu th@ nhit bao gdm thong diép cép nhat ARP/ving nhé dém
1an c4n IPv6, dia chi L3 va viéc anh xa dia chi L2; cip nhét, bdi thue thé UPF, ving nhé
dém ARP/ving nhé dém lan cén IPv6 véi viee anh xa dia chi L2; va g, bo1i thuc thé
UPF, thong diép cdp nhat hdi dap thir nhat sau khi cdp nht ving nhé dém ARP/ving

nhé dém 1an can IPv6 dén thuc thé SMF.

Trong mot cach thi hanh cta khia canh tht hai, sang ché d& xuit phuong phap cép
nhét ving nhé dém ARP/ving nhd dém 1an can IPv6 duoc cai san trong thuc thé UPF.
Thuc thé SMF phat hanh yéu cdu cap nhat cAu hinh UPF N4 dén thuc thé UPF va mang
chi thi viing nhé dém ARP/lan cén IPv6 cap nhat theo cling véi viée anh xa dia chi L3
dén dia chi 1.2. Thue thé UPF cap nhdt ving nhé dém ARP/lan cén IPV6 véi viée anh

xa duogc dé xudt va gii hoi dap cap nhét cAu hinh UPF mat phéng nguoi dung.

Tuong tng v6i khia canh thit ba, sang ché @& xuét phuong phép cép nhat vung nhd

dém giao thirc phan giai dia chi (Address Resolution Protocol - ARP)/1an can IPv6 trong
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thuc thé chirc ning mat phing ngudi ding (User Plane Function - UPF) boi chirc nang
quén 1y dia chi L3 ctia mang dit liéu (Data Network - DN), phuong phép néu trén bao
odm céc bude giri, boi DN, thong diép cap nhit thir nhét dén thuc thé chirc ning phin
tt mang (Network Element Function - NEF); trong d6 thong diép cdp nhat thi nhét néu
trén bao gdm dia chi L2 va viéc 4nh xa dia chi L3; x4c dinh, bdi thuc thé NEF, cau hinh
cuc bo chi ra chirc ndng quén ly phién nao dang didu khién thue thé UPF; va gui, boi

thuc thé NEF, théng diép c4p nhat thir nhat dén it nhit mt chire nang quan ly phién.

Trong mot céch thi hanh ctia khia canh thi ba, sing ché dé xut phuong phap cp
nhat viing nhé dém ARP/lan can IPv6 dugc cai sin trong UPF boi DN. Khi chirc nang
quan ly dia chi L3 ¢ tai DN, thi phuong phap nay duoc dung bdi DN dé béo tin cho thuc
thé SMF v& viée 4nh xa dia chi L2 dén dia chi L3 sao cho thyc thé SMF ¢6 thé cap nhat

ving nhé dém ARP/lan cén IPv6 trong thuc thé UPF.

Tuwong tng v&i khia canh tht tu, sang ché d& xuit phuong phép thuc hign chire
ning quén ly dia chi L3 trong thuc thé chitc ning quan ly phién (Session Management
Function - SMF) d& cdp nhat ving nhé dém giao thirc phan giai dia chi (Address
Resolution Protocol - ARP)/1an cén IPv6 trong thuc thé chic ndng mit phang ngudi
ding (User Plane Function - UPF), trong d6 thuc thé UPF néu trén 1a bo chuyén mach
Ethernet 161, phuong phéap bao gbm céc budc nhén, béi thuc thé UPF, thong diép yéu
cAu thit nhét bao gdm thong diép yéu cdu thir nhit trén 16p 2 (Layer-2 - L2), thong diép
néu trén bao gdm su diéu khién truy cép mdi truong ngudn clia thiét bi ngudi dung dAu
cubi, tir thibt bi ngudi ding du cudi; chuyén tiép, boi thue thé UPF, thong diép yéu cau
thir nhét dén thuc thé SMF; giti, bdi thuc thé SMF, thdng diép hoi dép thir nhét dén thuc
thé UPF: chuyén tiép, boi thuc thé UPF, thong diép hoi dap thir nhat dén thiét bi nguoi

ding ddu cudi; g, boi thue thé SMF, thong diép cdp nhét yéu ciu thtr nhét dén thuc
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thé UPF d& c4p nhat ving nhé dém ARP/lan cn IPv6; trong d6 thong diép cép nhat yéu
cAu thir nhét bao gdm thong diép ving nhé dém ARP/Ian can IPv6 cdp nhét, dia chi L3
va viéc 4nh xa dia chi L.2; cap nhat, béi thuc thé UPF, ving nhé dém ARP/14n cin IPv6
véi viée 4nh xa dia chi L2; va gii, béi thue thé UPF, thong diép cép nhat hdi dap th

nhat sau khi cp nhat ving nhé dém ARP/lan cdn IPv6 dén thuc thé SMF.

Trong mdt céch thi hanh ctia khia canh tht tu, sang ché @& xuét chirc nang quan ly
dia chi L3 ddi voi cac phién PDU Ethernet va dbi voi cac may khéch phia sau UE/DN
trong LAN duoc dit tai thye thé SMF. Chitc néng quan ly dia chi L3 c6 thé la méy chu

DHCP hodc chirc ning gan dia chi IPvo.

Tuong ung v6i khia canh thir nam, séng ché d& xuét phuong phép thuc hién dia
chirc nang quan ly dia chi L3 (Layer-3 - L3) trong thuc thd chirc ning quan ly phién
(Session Management Function - SMF) dé cép nhat ving nhé dém giao thirc phan giai
dia chi (Address Resolution Protocol - ARP)/14n c4n IPv6 trong thuc thé chirc nang mat
phing ngudi dung (User Plane Function - UPF), trong d6 mang di liéu (Data Network
- DN) 1a bo chuyén mach Ethernet 151, phuong phap bao gdm céc budc nhén, boi bd
chuyén mach Ethernet 151, tir thiét bj ngudi dung dhu cudi, thong diép yéu chu thir nhét
bao gdm thong diép yéu ciu th nhét trén 16p 2 (Layer-2 - L2), thong diép néu trén bao
gbm su didu khién truy cdp moi truong ngudn clia thiét bi nguoi dung dAu cudi; chuyén
tiép, boi bo chuyén mach Ethernet 1i, thong diép yéu cAu thi nhét dén thye thé SMF;
otri, boi thue thé SMF, thong diép hdi dép thtr nhét dén b chuyén mach Ethernet 161 aé
tao ra sy phan b dia chi L3; trong d6 thong diép hdi dép thi nhit bao gdm sy phan bd
dia chi L3 duge chuyén tiép boi SMF; chuyén tiép, boi b chuyén mach Ethernet 181,
thong diép hdi dép thir nhét dén thiét bi ngudi ding dAu cudi; thu thap, boi SME, cde

dia chi L2 cho thiét bi ngudi dung dau cudi tai thuc th& UPF nhu dugc chi ra trong khia
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canh thir nhit ctia séng ché; giri, bai thuc thd SMF, thong diép cap nhat yéu cau thi nhét
dén UPF dé c4p nhit ving nh¢ dém ARP/lan cén IPv6; trong do6 thong diép cap nhat
yéu cu thi nhét bao gdm thong diép ving nh¢ dém ARP/lan c4n IPv6 cdp nhat, dia chi
L3 va viéc anh xa dia chi 1.2; cép nhat, bai thue thé UPF, ving nhé dém ARP/lan cin
IPv6 véi viee anh xa dia chi 1.2; va giri, boi thue thé UPF, thong diép cap nhét hoi dap

thir nht sau khi cap nhat ving nhé dém ARP/lan can IPv6 dén thyc thé SMF.

Trong mot cach thi hanh cta khia canh thi nam, sang ché d& xuét phuong phap
cap nhét ving nhé dém ARP/1an cén IPv6 tai thuc thé UPF khi dia chi L3 dugc gan bdi

DN.

Tuong tmg v6i khia canh thir sdu, sang ché dé xuit phuong phép cép nhat ving
nhé dém giao thirc phén giai dia chi (Address Resolution Protocol - ARP)/1an can IPv6
trong thuc thé chirc ning mit phang ngudi dung (User Plane Function - UPF) khi dia
chi 16p 3 (Layer-3 - L3) dugc gn bdi mang di lidu (Data Network - DN), trong d6 thuc
thd UPF néu trén 1a bd chuyén mach Ethernet 18i, phuong phap bao gdm cac budce: yéu
cAu, boi thue thé chirc ndng quén ly phién (Session Management Function - SMF), dé
thong béo bt ky dia chi 16p 2 (Layer-2 - L.2) ngudn ndo duge phét hién boi thuc thé
UPF: trong d6 dia chi L2 dugc phét hién béi thyc thé UPF trén dudng him cho UE tai
the thé UPF hodc trén dudng him cho cac méy khach trong DN; phét hién, bdi thue
thé UPF, g6i L2 v6i dia chi L2 ngudn mai trén dudng hAm néu trén; giri, boi thyuc thé
UPF, dia chi L2 ngudn méi dugc phat hién trén dudng him néu trén dén thuc thé SMF,
giii, bdi DN, thong diép cdp nhat thir nhit bao gdm dia chi L2 va viéc dnh xa dia chi L3
dén thue thé SMF; chuyén tiép, boi thuc thé SMF, théng diép cap nhat thir nhit bao gdm

dia chi L2 va viée 4nh xa dia chi L3 dén thyc thé UPF 8 cap nhét ving nhé dém ARP/lén
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can IPv6; va giti, boi thue thé UPF, thong diép cap nhat hdi dép thir nhat sau khi cap

nhit ving nhd dém ARP/lan cén IPv6 dén thuc thé SMF.

Trong mdt cach thi hanh ctia khia canh thir séu, sang ché d& xuét phuong phap cip

nhat ving nhé dém ARP/lan cén IPv6 tai thuc th& UPF khi dia chi L3 dugc gan bdi DN.

Tuong Ung v6i khia canh thir by, sang ché dé xuit phuong phap thuc hién giao
thirc phan giai dia chi mién phi (Gratuitous Address Resolution Protocol - GARP)/quéng
bé 1an can ICMPv6 dé cap nhat ving nhé dém ARP/Ian cdn IPv6 b chuyén mach
Ethernet, phuong phép néu trén bao gdm céc budce khéi tao, boi 16p ung dung, yéu cau
thong diép kich hoat thiét b d& khéi tao GARP/quang b 1an can ICMPV6 cho thiét b
ngudi ding (User Equipment - UE) 3GPP thong qua thue thé chirc ning phan tit mang
(Network Element Function - NEF); trong d6 thong diép yéu cau kich hoat thiét bi bao
gbm ID ngoai dé biéu thi thiét bi ngudi dung (User Equipment - UE); chuyén tiép, boi
thuc thé NEF, thong diép yéu cAu kich hoat thiét bi dén thuc thé chirc nang quan ly truy
cap (Access Management Function - AMF) néu ID ngoai thudc vé UE hop 1¢; chuyén
tiép, boi thuc thé AMF, théng diép yéu ciu kich hoat thiét bi dén thiét bi ngudi ding
dAu cubi: giri, boi thiét bi ngudi ding dau cudi, thong diép hdi dép kich hoat thiét bi dén
thue thé AMF; chuyén tiép, boi thuc thé AMF, thong diép hdi dap kich hoat thiét bi dén
thue thé NEF; v chuyén tip, boi thue thd NEF, thong diép hdi dép kich hoat thiét bi
dén 16p tng dung; va khoi tao, boi thiét bi ngudi ding lac nhén thong diép kich hoat
thiét bi, thong diép GARP/quang bé 14n cdn ICMPV6.

Trong mot céch thi hanh ctia khia canh thit bay, sing ché d& xudt phuong phép
thuc hién giao thirc phan gidi dia chi mién phi (Gratuitous Address Resolution Protocol
- GARP)/quang ba lan can ICMPv6 dé cAp nhat ving nh¢ dém ARP/1an cén IPv6 bo

chuyén mach Ethernet. UE/mdy khach phia sau UE/c4c mdy khach trong DN, sau khi
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tim hiéu dia chi 16p 3, thuc hién ARP mién phi/quang ba lan cdn ICMPv6 dé cap nhat
ving nhé dém ARP/lan c4n IPv6 bd chuyén mach Ethernet (c6 thé 13 thuc thé UPF hoic
DN phia sau thuc thé UPF). Thong qua didu nay, bd chuyén mach tim hiéu ving nhé
dém ARP/lan c4n IPv6, ma tai d6 UE c6 thé duoc kich hoat bai théng diép kich hoat
thiét bi dugc d& cap & trén dé khoi tao GARP/quang bé 1an can IPv6 cho chinh nd hodc
cho c4c méy khach phia sau no, trong khi cac may khéach trong DN duoc kich hoat boi

mot sb cach thire img dung ndm ngoai pham vi ctia 3GPP.

Tuong (ing véi khia canh thtt tdm, sang ché d& xuét phan tr mang @8 thu thap cac
dia chi 16p 2 (Layer-2 - L2) duoc nhin thy trong duong ham dbi véi thiét bi ngudi ding
du cudi, phin tir mang néu trén bao gdm: don vi bd xtr ly duoc tao chu hinh d& phat
hién géi L2 vai dia chi L2 nguén moi trén duong ham néu trén; mddun b thu phat duogc
tao cAu hinh dé nhéan yéu clu dé thong bao bét ky dia chi L2 nguén nao dugc phat hién
trén dudng ham néu trén; modun bd thu phat néu trén con duoc tao ciu hinh dé gtri dia
chi L2 nguén moi dugce phat hién trén dudng him néu trén; va don vi bd nhd duoc ghép
nbi theo cach hoat ddng duge véi don vi bo xtr Iy va mddun bd thu phat; trong d6 dudng
hdm gitta phn tir mang v& mang két thic thiét bi nguoi ding dAu cudi duge cai dat boi
thong diép cai dat mat phing ngudi ding ma dugc khoi tao béi thue thé chirc ning quan
ly phién (Session Management Function - SMF) hudng dén phén tr mang va dugc két
hop véi cac phién don vi dit liéu giao thite (Protocol Data Unit - PDU) loai Ethernet; va
trong d6 duong ham dugc cai dat tai phin tir mang 14 hudng dén mang truy cép (Access

Network - AN) hozc mang dit liéu (Data Network - DN).

Tuong (mg v6i khia canh thit chin, sang ché d xuit thuc thé chirc ning mang aé
cdp nhat ving nh¢ dém giao thirc phéan giai dia chi (Address Resolution Protocol -

ARP)/1an cén IPv6 trong thiét bi mang bdi chirc ning quan ly dia chi L3, thuc thé chic
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ning mang néu trén bao gém don vi xtr ly dugc tao cAu hinh dé xac dinh cAu hinh cuc
bd chi ra chitc ndng quan ly phién (Session Management Function - SMF) nao dang didu
Khidn thiét bi mang; mddun b thu phat duoe tao cdu hinh dé nhan thong diép cp nhét
thir nhét; trong d6 thong diép cap nhat thir nhit néu trén bao gdm dia chi L2 va viéc dnh
xa dia chi L3; mddun bd thu phat néu trén con dugc tao céu hinh @& gui thong diép cap

nhét thtt nhét dén it nhat mot SMF.

Nguoc lai v6i k§ thudt kha dung thi sing ché tranh con bdo phan trang trong qua
trinh phat rong ARP/phat da phuong NDP trong cac mang 5G bi chiém dung va céc tai
nguyén mang bi tiu tdn theo cach khéng can thiét. Sang ché d& xut viéc xay dung ving
nhd dém ARP/1an cén IPv6 tai thuc thé UPF ma khong thuc hién viec kiém tra goi sau
dbi voi moi géi duge di ngang qua.

Céc thy chon va cac phuong an uu tién dugc duoc dé cap & trén lién quan t6i cach
thi hanh thit nhat thi cting c6 thé &p dung duge lién quan t6i cac cach thi hanh khac.
M6 ta vén tit cdc hinh vé

Phan mé ta chi tiét duge mo ta véi sy tham khao dén cac hinh kém theo. Trong cac
hinh nay, chit s6 (cac chit s8) ndm han v& bén trai ciia cac sb nhan dang hinh ma trong
d6 sb tham chidu xuét hién dAu tién. Céc sd twong tu dugce stir dung trong sudt cac hinh
v& dé d& cap dén cac déu hiéu va thanh phén tuong tu.

Fig.1 minh hoa tinh hudng trién khai mang ma tai d6 thyc thd UPF hanh dong nhu
bo chuyén mach Ethernet va phat rong ARP/phat da phuong truy vAn 1an can ICMPv6

dén moi UE trong LAN, tuong tng v6i mot phuong an cua sang ché.
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Fig.2 minh hoa tinh huéng trién khai mang ma tai d6 DNN hanh dong nhu b
chuyén mach Ethernet va phat rong ARP/phat da phuong truy van l4n can ICMPV6 dén
moi UE trong LAN, tuong Gmg v&i mot phuong an khic cuia sang ché.

Fig.3 minh hoa thii tuc dé thyc thé SMF xdy dung viéc dnh xa dia chi MAC dén
phién N4, trong g v6i mot phuong an cuia séng ché.

Fig.4 minh hoa thu tuc cép nhat vung nhé dém ARP/lan cén [Pv6, tuong ing voi
m6t phuong an khéc ctia sang ché.

Fig.5 minh hoa cdp nhit MAC, viéc 4nh xa dia chi L3 tir DN dén thuc thé UPF
qua NEF, thuc thé SMF, tuong ing véi mot phuong an khac clia sang ché.

Fig.6 minh hoa chirc ning quan ly dia chi L3 trong thuc thé SMF va su cép nhat
ctia ving nhé dém ARP/lan cén IPV6 trong thue th& UPT khi thuc thé UPF 12 bd chuyén
mach Ethernet 13i, tuong ng v6i mot phuong an khac cua sang ché.

Fig.7 minh hoa chtc nidng quan ly dia chi L3 trong DN va su cip nhét ctia ving
1hé dém ARP/lan can IPv6 trong thyc thé UPF khi bd chuyén mach Ethernet 161 & trong
DN, tuong tmg véi mét phuong an khac ctia sang ché.

Fig.8 minh hoa viéc kiém tra goi sau tai thuc thé UPF va xay dung ARP/ving nhé
dém 1an can IPv6 khi thuc thé UPF 12 b0 chuyén mach Ethernet 181, tuong tmg v6i mot
phuong an khac cua sang ché.

Fig.9 minh hoa bd chuyén mach 15i trong DN va thuc thé UPF hanh dong nhu nut
truyén lién mang dén DN, tuong ng véi mot phuong an khéc cia sang ché.

Fig.10 minh hoa UE thyc hién ARP mién phi hodc quang ba 14n cdn ICMPv6 dé
c4p nhét ving nhé dém ARP/lan can IPv6, tuong Gmg véi mot phuong an khéc clia sang

ché.
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Fig.11 minh hoa thiét bi mang, tuong tng véi mot phuong an khéc cla sang ché.

Fig.12 minh hoa thuc thé chirc ning mang, twong Umg véi mét phuong én khac cua

séang ché.

CAn phai hiéu rang c4c hinh v& dugc dinh kém chi nhdm muc dich minh hoa cac

khai niém ctia sang ché va c6 thé khong dung ty 1€.
Mo ta chi tiet sang che

Sang ché ¢6 thé duoc trién khai theo nhiéu céch, nhu 1 quy trinh, thiét bi, hé théng,
su két hop ctia vat ligu, phuong tién doc duge béng méy tinh nhu & phuong tién luu trit
doc duoc bing may tinh hodc mang méy tinh trong d6 céc 1énh chuong trinh dugce giri
trén céc lién két truyén thong quang hodc dién tir. Trong ban mo ta nay, cac cach thi
hanh nay, hodc bét ky dang nao khac ma sang ché ¢4 thé thuc hién thi déu c6 thé duoc
goi 12 cac k¥ thuat. Noi chung, thir tu clia céc budce ctia cac quy trinh duge bde 16 ¢o thé

duge diéu chinh trong pham vi bao h¢ clia sang ché.

Phin mo ta chi tiét cia mot hodc nhiéu phuong 4n ctia sang ché duoc dé xuit dudi
day theo cling vdi cac hinh dugc dinh kem s& minh hoa céc nguyén ly cla sang ché.
Séng ché duoc mo ta trong su kétndi v&i cac phuong an nhu vy, nhung sang ché khong
bi gidi han trong bét ky phuong én nao. Pham vi bdo hd cta sang ché chi bi gi6i han boi
cac yéu cau bao hd va sang ché bao ham nhiéu su thay thé, sta ddi va nhiing viéc tuong
duong khéc. Nhiéu chi tiét ddc trung duoc néu ra trong phin mo ta sau day d& cung cip
su hidu biét thdu déo vé sang ché. Cac chi tiét nay duoc cung cép cho muc dich vi du va
sang ché c6 thé duge thuc hanh theo cac yéu cAu bao hé ma khong c6 mot sb hosc tat
ca cac chi tiét trong s6 cac chi tiét dic trung nay. D8 dat duogc muc dich rd rang, thi tai
lidu k§ thuat duoc biét dén trong cac Iinh vyce k¥ thudt lién quan dén sang ché da khong

duge mo ta chi tiét @& sang ché khong bi che mo theo cach khong cn thiét.
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Trong md ta chi tiét sau day, nhidu chi tiét dic trung dugce néu ra dé cung cép su
hidu biét thAu déo vé sang ché. Tuy nhién, nhitng ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuat tuong ing sé hiéu rang séng ché c6 thé duoc thuc hanh ma khong c6
nhitng chi tiét ddc trung nay. Trong céc truong hop khac, cac phuong phap, cac thu tuc,
va cac thanh phén, cac mddun, cdc don vi vi/hodc cac mach khong duge md ta chi tiét

dé khong che mo sang ché.

Maic du céc phuong én clia sang ché khong bi giéi han trong vén d& nay, nhung
céc viée thao ludn st dung cac thudt ngtt nhu 13, vi dy, “xir ly,” “tinh todn,” “tinh,” “xéc
dinh,” “thiét 1ap”, “phan tich”, “kiém lai”, hodc loai tuong tu, c6 thé dé cdp dén hoat
dong (cac hoat dong) va/hodc quy trinh (cdc quy trinh) ctia may tinh, nén tang tinh todn,
hé théng tinh todn, hodc thiét bi tinh toan dién tir khac, ma thao tac va/hodc bién dbi dit
liéu dugce biéu dién dudi dang cac dai lugng vét ly (vi du, dién tr) trong cac bo dang ky
va/hoic cac bd nhé clia mdy tinh thanh dit ligu khdc dugc biéu dién mot cach tuong tu
duéi dang céc dai lugng vat ly trong cac bd dang ky va/hoic cdc bd nhd ctia may tinh
ho#c phuong tién luu trit khong chuyén tiép thong tin khdc ma co thé luu trit cac lénh
dé thuc hién cac hoat dong va/hodc cac quy trinh.

Mic du c4ac phuong an cla sang ché khong bi gi6i han trong véAn d& nay, nhung
cac thult ngtr chi sb nhiéu duoc st dung & ddy co thé gém, vi du, “nhiéu” hodc “hai
ho#c nhidu”. Cac thuat ngft chi s6 nhiu c6 thé duoc sit dung trong subt ban mo ta dé
m6 t4 hai hodc nhidu thanh phin, thiét bi, phdn tir, don vi, tham s6, hodc loai trong ty.
Trir khi duoc néu 1o rang, con khong thi cac phuong an ctia phuong phép duge md ta &
day khong bi rang bude theo thir tu hodc trinh tu cu thé. Thém vao d6, mot s6 phuong
4n hodc phan tir trong s6 cac phuong dn hodc phan tr phuong phap duge md ta co thé

xdy ra hodc dugc thuc hién cung mot luc, tai cung thoi diém, hodc mot cach déng thoi.
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Séang ché nam trong viéc xdy dung ving nhé dém ARP/lan can IPv6 tai thuc thé
UPF ma khdng thuc hién viéc kiém tra goi sau d6i v6i moi goéi duoc di ngang qua sao
cho ving nh¢ dém ARP/lan can IPv6 c6 thé duoc st dung dé tranh con bio phén trang
trong qué trinh phét rong ARP/viéc phat da phuong truy vAn 1an cén ICMPv6 déi véi

PDU loai Ethernet trong cadc mang 5G.

Trong séng ché, cac phuong phap xdy dung viung nhé dém ARP/14n cén IPv6 tai

thuc thé UPF duoc boc 10.

D cho céc khia canh duge mb ta cho cac phuong phap xay dung ving nhd dém
giao thirc phan giai dia chi (Address Resolution Protocol - ARP)/lan cén IPv6 tai thuc
thé chitc ning mit phang ngudi dung (User Plane Function - UPF) ma khong thue hién
viée kiém tra géi sdu i v6i moi goi di ngang qua mang da dugc boc 10, nhung sang
ché ¢6 thé dugce thi hanh theo bét ky sb luong ndo ctia céc hé théng tinh todn, cac moi
trudong, va’hodc cac cAu hinh khéc nhau, cac phuong an duoc mo ta trong bdi canh ctia

céc hé théng, cac thidt bi/cac nat/céc thiét bi, va cac phuong phap lam vi du sau day.

Tir nay vé sau, cdc phuong an clia sang ché dugc dién giai voi sy gitip do cta cac
so dd 1am vi du va mot hogc nhiéu vi du. Tuy nhién, cac so d6 lam vi du va cac vi du
nhu vay duge dé xudt cho muc dich minh hoat dé hiéu 16 hon vé sang ché va khong nén

duoc hiéu 13 giéi han vé pham vi bao hd ctia sang che.

Trong céc Ethernet, thi cdc dia chi Ethernet hodc cac dia chi MAC dugc doi hoi
cho viéc truyén thong gifta cac thiét bi mang. Céc thiét bi nhu vay gri hodc nhén céc goi
dén céc dia chi Ethernet ma gdm c6 48 bit hodc 6 octet trong khi cac dia chi IPv4 gbm
¢6 cac dia chi 32 bit hodc 4 octet IPv6 gém c6 128 bit hodc 16 octet. ARP ¢6 quan hé
v&i hai kiéu g6i: Yéu ciu ARP va dap lai ARP. Khi b6 giri mudn biét dia chi MAC cua

ntit IP dich, thi n6 phét rong yéu cu ARP dén moi hé chi trong mang. Nut dich guri sy
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dép lai dén bd guri vi dia chi MAC thong qua sy dép lai ARP trong ché @6 phat don
phuong. Mot cach tuong tu, dbi véi truomg hop IPv6, viée kham pha lan can c6 quan hé
v6i hai kiéu géi. Truy vén 1an can ICMPv6 duoc gl dudi dang phat da phuong dén tat
ca céc thiét bi duoc dinh kém vao mang phat da phuong 16p lién két va sy quang ba 1an
can ICMPv6 dugc gui dudi dang su dép lai phat don phuong dén thiét bi ma duoc khoi

tao truy vAn 1an cn ICMPV6.

Su két hop gitta UE va mang dit liéu tao ra dich vu kha nang két ndi PDU. Loai
ctia su két hop ¢o thé 14 IP, Ethernet hodc khong co cAu tric. 3GPP dang thao luén vé
viée gidi thiéu loai PDU Ethernet trong kién tric 5G sao cho UE c¢6 thé yéu cau loai

PDU Ethernet cho mang 151 5G.

DPéi voi phién PDU dugc cai dat voi loai phién PDU Ethernet, thi thuc thé chuc
nang quén ly phién (Session Management Function - SMF) va thuc thé UPF hanh dong
nhu neo phién PDU c6 thé hd tro c4c hanh vi dic trung lién quan tdi su viéc la phién
PDU mang céc khung Ethernet. Ca MAC va dia chi IP déu khong dugc phin bb boi

mang 18i 5G (5G core - 5GC) cho UE d61 voi phién PDU nay.

Thuc thé SMF 1a pha‘in tr mang, hodc mddun 16gic trong phé“m tr mang ma thuc
hién viéc thiét 1ap, sira d6i va giai phong phién, gdm viéc duy tri duong ham gitra thuc
thé UPF va nat AN, su phén bd dia chi IP UE va su lua chon quan ly va su didu khién
ctia chtic nang UP, hd tro su twong tac véi DN ngoai cho su van chuyén ctia viéc phat
tin hiéu déi v6i su Gy quyén/xéc thuc phién PDU bsi DN ngoai va loai twong tw. Thue
th& SMF thuc hién thil tyc quan 1y dia chi IP dua trén loai PDU dugc lua chon. Néu loai
PDU IPv4 duoc lua chon, thi dia chi IPv4 duge phan bd cho UE. Mot cach tuong tu,

néu loai PDU IPv6 dugc lya chon, thi tién t6 IPv6 dugc phan bd.
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Thue thé UPT 1a phin tir mang, hoge mbdun logic trong phan tir mang ma xu ly
duong din mat phing ngudi dung clia cae phién PDU. Thue thé UPF cung cép giao dién
cho mang dit liéu h tro chirc ning ctia neo phién PDU. Su phét hién luu luong va thong
tin dinh tuyén duoc g boi thyce the SMF dn thue thé UPF dbi voi phién PDU duge
két hop v6i phién ban mang dé cho su phét hién va dinh tuyén cta luu luong. Thuc thé
UPF ¢6 thd duoc didu khién bdi SMF don hodc bdi nhidu SMF, dbi véi cac phién PDU
Ihac nhau. Cac kha ning phat hién luu lugng cac thuc thé UPF duoc st dung boi thue

thé SMF dé didu khién viée béo céo luu lugng, thuc thi QoS va dinh tuyén luu luong.

Viée gidi thiéu loai PDU Ethernet trong kién tric 5G cho phép UE yéu cau loai
PDU Ethernet cho mang 18i 5G va mang 161 5G phéin bd thuc thé chirc ndng mat phang
ngudi ding ma hanh dong nhu neo PDU. Thuc th& UPF neo nay s& hanh dong nhu bd
chuyén mach Ethernet 18i d6i voi (At ca cac UE ma duoc két ndi véi cing LAN thong
qua PDU Ethernet. UE cfing c0 thé hanh dong nhu cAu ndi Ethernet cho phép cic may
khach phia sau UE két ndi théng qua mang 3GPP, v6i UE hanh dong nhu bd chuyén

mach cuc bd.

Theo nhu thoa thuan hién tai dugc néu trong trong ban thao cudi cing cta 3GPP
TS 23.501 ménh d& 5.6.10.2, d6i véi PDU Ethernet, thi thuc thé SMF khong lién quan
t61 bt ky su phan bd dia chi ndo. Cach ma UE thu nhan dia chi MAC va dia chi 16p trén
(IP) ctia nod nam ngoai pham vi cua 3GPP cling nhu cach ma UE va/hodc cac méay khach
phia sau UE (d6i voi hoat dong ché d6 cAu) thu nhan dia chi (IP) 16p 3 cta ching nam

ngoai pham vi ctia 3GPP.

Y nghia quan trong phia sau sang ché 13 @ cho viéc phat rong ARP/viéc phat da
phuong truy van 1an can ICMPvV6 tur bét ky may khach Ethernet nao (UE hogc cdc may

khéch phia sau UE hogc cac may khach trong DN) dé& dugc tra 10 boi chinh thuc thé
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UPF, bang céach truy tim ving nhd dém ARP/lan cén IPv6 dugce cai san trong UPF, bat
luén liéu thuc thé UPF hanh dong nhu bd chuyén mach Ethernet 151 hay b chuyén mach
Ethernet 15i & trong DN. Giai phap dugc don gian hoa dé ludn ngan xen ARP/truy véan
1an cAn ICMPV6 tai thuc thé UPF va tra 1oi n6 dua trén ving nhd dém ARP/1an can IPv6

cuc bd.

DPang chu y 1a, viée tra 101 ARP/truy vaAn 1an cdn ICMPv6 ti ving nhé dém
ARP/lan can IPv6 cuc b trong bd chuyén mach thay vi viéc phat rong/phat da phuong
dén moi nut trong LAN 1a co ché duoc biét dén rong rdi nhu dugc chi ra ¢ trén day. Do
d6, sang ché tap trung vao viée 1am thé no d¢ xay dung ving nh¢ dém ARP/lan cén

IPv6 trong chinh thuc thé UPF.

Céc may khach Ethernet 13 céc ngudi ding dau cudi nhw 14 cie UE/céc mdy khach
phia sau UE/c4c may khach trong DN thuce hién yéu cdu ARP/truy vén 1an can ICMPv6
@ khdm phé dia chi MAC Ethernet ctia UE/cac may khéch phia sau UE/cac méy khach
trong DN khac trong cting LAN ma tai d6 yéu cAu ARP/truy vén lan cidn ICMPvV6 nay
duoc truyén lién mang boi RAN dén thuc thé UPF mang 15i, tir d6, c¢6 hai kha néng tdn
tai. Tinh huéng thtr nhit, nhu dwge minh hoa trén Fig.1 r:émg néu thuc thé UPF hanh
dong nhu bo chuyén mach Ethernet, thi n6 s& phat rong ARP/truy vén l4an cin dén moi
UE trong LAN. Tinh huéng thtt hai, nhu dugc minh hoa trén Fig.2 rang néu DN phia
sau thuc thé UPF hanh dong nhu b chuyén mach Ethernet, thi thuc thé UPF s& chuyén
tiép ARP/truy vén lan can ICMPv6 dén DN va sau d6 DN s& guri lai viée phat rong ARP
trén dia chi phat rong L2/s& phat da phuong truy van 1an cin ICMPv6 trén dia chi phat
da phuong L2 ma s& din dén viéc thuc thé UPF giri ARP/truy van lan cin ICMPv6 dén
moi UE trong LAN. C6 nghia 1a, mdi tinh hudng trong sb cac tinh huéng nay dan dén

con bdo phén trang lon trong mang néu nhiéu UE & trong trang thai CM-IDLE. Vén @&
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tuong tu cling t6n tai khi cdc méay khéch phia sau DNN cfing tré thanh mét phin cia
LAN va phat hanh ARP/truy vén 14n cAn ICMPv6. Pang chil v 13, cdc minh hoa trong
Fig.1 va Fig.2 da duoc d& xuét v& ARP trong khi cic dé tai ndy cfing c6 thé 4p dung
duoc cho viéec kham phan 1an can IPv6 khi truy vén 1&n cAn ICMPV6 & trong ché d6 phat
da phuong. Cac minh hoa riéng biét khong duoc dé xudt cho viéc kham ph4 14n cin IPv6
va ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thudt tuong tmg s& hiéu ring cac minh

hoa trong bdi canh ctia cd ARP va viéc khdm phé 14n cin IPV6.

Dé giai quyét van dé cua con bdo phin trang xdy ra trong qué trinh phéat rong
ARP/phat da phuong truy vén 1an can ICMPv6 déi véi PDU loai Ethernet trong cdc
mang 5G, cho dén nay khong dugc thao ludn hay giai quyét trong 3GPP, trong cach thi
hanh tht nhét, sang ché dé xuét phuong phép thu thdp céc dia chi 16p 2 (Layer-2 - L.2)
duoc nhin thiy trong dudng hdm cho thiét bi nguodi dung dAu cudi tai thuc thé chirc nang
mit phing ngudi ding (User Plane Function - UPF), phuong phép néu trén bao gdm cac
buéc nhén, bai thuc thé UPF, yéu cAu tir thuc thé chirc ning quan 1y phién (Session
Management Function - SMF) d8 thong bao bat ky dia chi L2 ngudn nio duoc phat hién
trén dudng him néu trén béi thyc thé UPF; phat hién, bdi thuc thé UPF, goi L2 véi dia
chi 1.2 ngudn méi trén dudng him néu trén; va giri, boi thuc thé UPF, dia chi L2 nguon
mé&i duge phat hién trén dudng him néu trén dén thuc thé SMF; trong d6 duong hdm
gifra thue thd UPF va mang két thic thit bi ngudi ding dau cudi duge cai dat bsi thong
diép cai dat mat phang ngudi dung ma duge khoi tao boi thue thé chiic ning quan ly
phién (Session Management Function - SMF) huéng dén thuc thé UPF va dugc két hop
v6i céc phién don vi dit liéu giao thirc (Protocol Data Unit - PDU) loai Ethernet; va
trong d6 dudng ham duoc cai dat tai thue thé UPF 1a huéng dén mang truy cip (Access

Network - AN) hodc mang dit liéu (Data Network - DN).
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Trong cach thi hanh nay, sang ché @& xuét phuong phap 8 thuc thé SMF tim hiéu
duong him nao trong thyc thé UPF duge dy dinh huéng dén dia chi (céc dia chi) MAC

nao.

Céc thue thé trén LAN duoc két nbi véi hé thng truyén thong, vi du, hé théng 5G
(5G System - 5GS) béi UE ¢6 thé duge phan b dia chi IP boi DN, nhung didu nay
Kkhong duoc xac dinh. Theo d6, r3 rang rang thuc thé SMF khong nhén thdy duong him
nao (c6 thé 12 duong hidm N3 hogc dudng him huéng dén DN) trong thue thé UPF duogc
stt dung d& dinh tuyén luu luong huéng dén dia chi (cc dia chi) MAC nao. SMF cin ¢6
kién thue nay, nhit 1a 61 voi trudng hop ma tai d6 chirc ndng quan ly dia chi L3 dbi voi
cac phién PDU Ethernet khong phai v6i thuce thé SMF (tic 13, b dinh tuyén DHCP/IPv6

khong duoc dit cing vi tri véi thue thé SMF).

Fig.3 minh hoa thi tuc d& thuc thé SMF xdy dung viéc 4nh xa dia chi MAC dén
phién N4, tuong Gmg v6i phuong én thit nhét ctia sang ché cho giai phép tir du dén cubi
d& xiy dung ving nhé dém ARP/Ian cn IPv6 tai thuc thd UPF. Sau khi thuc thé SMF
cai dit phién N4 va da duge béo tin cho thuc thd UPF v& dudng hdm s& dugce tao (duong
him N3 hodc duong him huéng dén DN), thi thuc thé SMF giri thong diép N4 dé dang
k¥ thué bao dén thyc thé UPF dé thong bdo thuc thé cho SMF bét ctr khi ndo dia chi
MAC nguén mdéi duge nhin théy trén duong him duoc tao tai thuc thé UPF. Céc su
dang ky thué bao nhu vy s& duoc thuc hién doi véi cae phién N4 duge két hop véi cic

phién PDU loai Ethernet.

Péng chi ¥ 13, phién N4 gin gibng voi duong ham duoc cai dit cho phién PDU
gitta mang truy cap va thuc thé UPF hoic gitra thuc thé UPF va DN, bai thuc thé SMF

str dung thong diép yéu cau cai dat N4. Vi thé, “duong him” ndm gitta thuc thé UPF va
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AN hoic thue thé UPF va DN. Nhitng gi duge thyc hién boi thue thé SMF 1a thong diép

phat tin hidu (yéu ciu cai dat N4) & cai dat duong ham nay.

Cu thé, phién duoc cai dat gitta SMF va UPF 61 v6i mdi phién PDU hodc ddi voi
mdi dudng ham huéng dén DN. Nho str dung cac tham $6 phién duoc trao d6i gitta SMF
va UPF, lién quan dén phién PDU dé. Vi du, d% thuc thé SMF tim hiéu dia chi MAC
ndo duoc nhin thiy trén dudng him phién PDU/dudng him huéng dén DN, thi thong

tin vé dia chi MAC duge nhin thdy phai dugc mang trén phién nay tr UPF dén SMF.

Vi thé, thuc thé SMF c6 thé dang ky thué bao chi cho thong bao nay néu chitc nang
quan 1y dja chi L3 d6i voi céc phién PDU Ethernet nim bén ngoai thuc thé SMF (tic 1a,
trong DN). Khi thyc thé UPF nhin thiy goi L2 trén dudng him véi dia chi MAC méi
thi thue thé UPF théng bao ngay 1ap tic cho thue thd SMF vé dia chi MAC méi dugc

nhin thiy cho phién N4 do.

Uu didm ctia phuong phap 12 mot phin ciia viéc cdp nhat ving nhé dém ARP/1an
can TPv6 trong thuc thé UPF boi DN, néu thue thé NEF khong c6 ciu hinh cua thue thé
UPF nao duoc didu khién boi thue thé (céc thuc thé) SMF nao, thi k&t thic viéc chuyén
tiép <dia chi L3, dia chi MAC>, vige 4nh xa dia chi UPF dén tit ca cc thuc thé SMF.
Vi thé, thue thé SMF dd duge thong bao v& MAC ngudn tir thue thé UPF s& chi 1a thue

thé SMF ma c6 thé cap nhét thyc thé UPF.

Hon nita wu diém ctia phuong phap nay 12 mot phan cua viéc cép nhat viung nhé
dém ARP/lan cén IPv6 trong thuc thé UPF boi DN, néu bo chuyén mach Ethernet 181 &
trong DN va thue thé UPF khong hanh dong nhu b chuyén mach Ethernet 151, thi sau
@6 chirc nang quan ly dia chi L3 khong thé nhan duoe dia chi thuc the UPF thong qua
yéu chu DHCP/SLAAC IPv6 nhén duoc. Ngoai ra, néu méay khach gui yéu cau khdm

pha dia chi L3 ¢ trong DN (va khong phai 1a UE hodc may khéach phia sau UE) thi yéu
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cAu hoan toan s& khong thong qua thuc thé UPF. Nhu thé, trong trudng hop nhu vay,
chitc nang quan ly dia chi L3 khong thé cung cip bat ky dia chi thuc thé UPF nao dén
thue thé SMF. Nhu thé, thyc thé SMF chi ¢6 th& tim ra thuc thé UPF ndo dé cdp nhét
ving nhé dém ARP/lan cén IPv6 bing cach st dung cach thi hanh tht nhét clia sang

che.

Trong cach thi hanh thir hai, sing ché a8 xuét phuong phap cap nhét ving nhé dém
giao thitc phén giai dia chi (Address Resolution Protocol - ARP)/1an can IPv6 trong thuc
thé chirc nang mat phing ngudi dung (User Plane Function - UPF) béi thuc thé chirc
ning quan ly phién (Session Management Function - SMF), phuong phép néu trén bao
gdm céc budce gui, bai thue th& SME, thong diép yéu cu thir nhét dén thuc thé UPF dé
cap nhét ving nh¢ dém ARP/lan can IPv6; trong d6 thong diép yéu cAu thtr nhét bao
gém thong diép vung nhd dém ARP/lan can [Pv6 cap nhat, dia chi L3 va viéc 4nh xa dia
chi L2; cap nhét, boi thue thd UPF, vung nh¢d dém ARP/l4n cAn IPv6 voi vige anh xa dia
¢hi L2 va giri, boi thuc thé UPF, thong diép cap nhat hdi dap thir nhét sau khi cép nhat

ving nhé dém ARP/Ién cén IPV6 dén thuc thé SMF.

Trong cach thi hanh nay, sang ché d& xuét phuong phap cap nhat ving nhé dém
ARP/lan cén IPv6 duoc cai sén trong thue thé UPF. Thuc thé SMF phat hanh yéu cau
cdp nhét cdu hinh UPF N4 dén thuc thé UPF va mang chi thi viing nhé dém ARP/lan
can IPv6 cép nhat theo cung v6i viée anh xa dia chi L3 dén dia chi 1L.2. UPF cép nhat
ving nhé dém ARP/lan cén IPv6 v6i énh xa duge dé xuat va g hdi dap cép nhét chu

hinh UPF N4.

Fig.4 minh hoa c4ch ma ving nhé dém ARP/1an can IPv6 duge cap nhét trong thuc
thé UPF boi thuc thé SMF, tuong tmg voi phuong an tht hai ctia séng ché. Thuc thé

SMF phét hanh yéu ciu cép nhat oAy hinh UPF N4 dén thuc thé UPF va mang chi thi
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ving nhd dém ARP/lan cén [Pv6 cap nhét theo cling voi viéc 4nh xa dia chi L3 dén dia
chi L2. Thuc thé UPF c4p nhét ving nhé dém ARP/l4n can IPv6 véi anh xa dugc deé

xuAt va gt hdi dap cap nhat cau hinh UPF N4.

Trong cach thi hanh th ba, sang ché d& xudt phuong phép cép nhét ving nhd dém
giao thirc phén gii dia chi (Address Resolution Protocol - ARP)/14n c4n IPv6 trong thuc
thé chirc ning mit phéng nguoi ding (User Plane Function - UPF) boi chirc nidng quan
ly dia chi L3 cia mang di liéu (Data Network - DN), phuong phap néu trén bao gbm
cac bude giti, boi DN, thong diép cap nhat thi nhét dén thuc thé chirc ning phan tir
mang (Network Element Function - NEF); trong d¢ thong diép cép nhat thi nhét néu
trén bao gdm dia chi L2 va viée 4nh xa dia chi L3; xdc dinh, b&i thue thé NEF, cau hinh
cuc bd chi ra chiic ning quan 1y phién ndo dang didu khién thuc thé UPF; va g, boi
thue thé NEF, thong diép cdp nhét thir nhét dén it nhit mot chirc ndng quan ly phién

thue thé.

Trong phuong phép ndy, trudc khi giti thong diép cép nhat thr nhét dén thuc thé
NEF, thi phwong phép thuc hién cac bude gui, boi thue thé UPF, thong di¢p yéu cau thi
nhAt bao gdbm yéu cdu giao thic cAu hinh hé chu dong (Dynamic Host Configuration
Protocol - DHCP) hodc truy van bd dinh tuyén giao thire Internet phién ban 6 (Internet
Protocol version 6 - IPv6) dén chirc nang quan ly dia chi L3 trong DN; phan bd, boi
chite ning quén ly dia chi L3, dia chi L3; va giti, bsi DN, thong diép hdi dap thi nhét
bao gdm chi thi phan bd dia chi L3 dén thuc thd UPF. Thong diép cép nhét thx nhét bao
obm mot cach tlly chon bo nhan dang thir hai ctia thuc th& UPF ma tir d6 yéu cau kham
pha dia chi L3 d& nhan duoe. Thuc th& NEF chuyén tiép thong diép cap nhét thtr nhét
dén tAt ca céac thuc thé SMF trong mang, néu khong ¢ c4u hinh cuc bd kha dung hoac

néu bd nhan dang cua thuc thé UPF di khong dugce nhéan trong thong diép cép nhat th
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nhit. Chi thi phén bd dia chi L3 bao gdm yéu cau DHCP hodc truy vén b dinh tuyén
IPv6.

Trong cach thi hanh nay, sing ché dé xudt phuong phép cép nhat ving nhé dém
ARP/lan cin IPv6 dugc cai sin trong UPF bdi DN. Khi chirc nang quén ly dia chi L3 &
tai DN, thi phuong phap niy duge ding bai DN dé béo tin cho thye thé SMF vé viée
anh xa dia chi L2 dén dia chi L3 sao cho thuc thé SMF ¢6 thé cip nhét ving nhé dém

ARP/lan cin IPv6 trong thuc thé UPF.

Fig.5 minh hoa cdp nhit MAC, viéc énh xa dia chi L3 tt DN dén thuc thé UPF
qua thuc thé NEF, thuc thé SMF, tuong (mg v6i phuong 4n thir ba cta sang ché. Khi
cap nhét ving nhé dém ARP/Ian can IPV6 trong thyc thé UPF boi DN, néu chiic nang
quan 1y dia chi 1.3 & tai DN, thi sau do thil tyc cn thiét cho DN & bao tin cho thuc thé
SMF vé viéc anh xa dia chi L2 dén dia chi L3 sao cho thuc thé SMF c6 thé cap nhat

vung nhé dém ARP/Ian cin IPV6 trong thuc thé UPF.

Mot khi chirc nang quan ly dia chi L3 trong DN nhén yéu cau gan dia chi L3 tir
may khach, dugc truyén lién mang boi thuc thé UPF, thi chrc ning quén ly dia chi L.3
trong DN hanh déng nhu ¢mg dung va cp nhat thuc thé NEF véi cae chi tiét sau day:

1. Yéu chu d& cap nhat <dia chi MAC, su 4nh xa dia chi L3> theo ctng v6i bo
nhéan dang ciia thuc thd UPF ma yéu cdu kham phé dia chi L3 d& nhén dugec tir d9, néu
kha dung. Didu ny ngy y ring bd nhan dang thuc thé UPF 1a tiry chon. N6 ¢6 thé khong
kha dung cho chirc ning quén ly dia chi L3 trong DN, trong mot vai truong hop khi bd

chuyén mach Ethernet 161 & trong DN.

2. Néu thuc thé NEF ¢6 ciu hinh cuc bd clia thue thé (cac thue thé) SMF nio dang

didu khién thuc thé UPF, thi thye thd NEF chuyén tiép yéu cau cap nht nay chi dén
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thue thé (céc thuc thé) SMF d6. Néu khong thi n6 giri dén tat ca thue thé (céc thuc thé)

SMEF.

3. Néu bd nhén dang thue thé UPF duoc nhan tr thuc thd NEF dén thuc thé SMF,
thi sau d6 thuc thé SMF ¢6 thé cap nhat ving nhd dém ARP/lan can IPv6 mdt cach truc

tiép trén thuc thd UPF d6 béng cach str dung cach thi hanh thi hai cta sang ché.

4, Néu khong c6 bd nhan dang thuc thé UPF duoc nhén tir thuc thé NEF dén thuc
th& SMF, thi chi ¢ thuc thé (cae thuc thé) SMF da tim hiéu thyc thé UPF nao da dugc
nhin thdy dia chi MAC d6 trude d6 (thong qua thong bao dugc xac dinh khi thue thé
SMF dang tim hidu duong him nao trong thuc thé UPF duoc du dinh hudng dén dia chi
MAC néo) s& chuyén tiép yéu cau cép nhat ving nhé dém ARP/lan can IPv6 dén UPF
(c4c UPF) tuong tmg nhu duge xac dinh trong khi cép nhat ving nh¢ dém ARP/1an can
IPv6 trong thuc thé UPF,

C6 nghia 13, khi chirc nang quan ly dia chi L3 & tai thue thé SMF, thi chirc nang
quéan 1y dia chi 1.3 dbi véi cac phién PDU Ethernet va d6i v6i cac may khach phia sau
UE/DN trong LAN duoc dit tai chinh thue thd SMF. Chirc nang quan ly dia chi L3 ¢6

thé 12 m4y chit DHCP hodc chite ning quan Iy SLAAC IPv6. Trong tinh huéng nhu vy

thi ¢6 2 truong hop cAn xem Xét.
Truong hop 1: Thuc thd UPF 12 bd chuyén mach Ethernet 15i
Trudng hop 2: B chuyén mach Ethernet 161 ¢ trong DN.

Trong céch thi hanh tht tu, sang ché d& xuét phuong phap thuc hién chirc nang
quan ly dia chi L3 trong thuc thé chtrc nang quan ly phién (Session Management
Function - SMF) dé cdp nhét ving nhé dém giao thirc phan giai dia chi (Address

Resolution Protocol - ARP)/1an cén IPv6 trong thuc thé chic ning mit phing nguoi
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dung (User Plane Function - UPF), trong do tﬁuc th& UPF néu trén 1a bo chuyén mach
Ethernet 181, phuong phéap bao gdm céc budc nhan, boi thuc thé UPF, thong diép yéu
cdu thi nhit bao gdm thong diép yéu cAu thir nhét trén 16p 2 (Layer-2 - L2), thong diép
néu trén bao gdm su didu khién truy cap mdi truong ngudn clia thiét bi ngudi dung dau
cubi, tr thiét bi nguoi ding dAu cubdi; chuyén tiép, boi thue thé UPF, thong diép yéu cau
thit nhit dén thue thd SMF; giii, boi thuc thé SMF, thong diép hdi dap thi nhit dén thuc
thé UPF: chuyén tiép, boi thuc thé UPF, thong diép hdi dap thit nht dén thiét bi ngudi
diing dAu cudi; giri, boi thuc thé SMF, thong diép cdp nhat yéu cAu thir nhat dén thuc
thé UPF dé cép nhét ving nhé dém ARP/lan can IPv6; trong d6 théng diép cap nhat yéu
cAu thir nhit bao gdm thong diép ving nhé dém ARP/lan cin IPV6 cép nhét, dia chi L3
va viée 4nh xa dia chi L2; cép nhat, boi thue thd UPF, ving nhé dém ARP/lan can IPv6
v6i viée anh xa dia chi L2; va gii, boi thue thé UPF, thong diép cap nhat hoi dap thu

nhét sau khi cp nhat ving nhé dém ARP/lan cén TPv6 dén thuc thé SMF.

Trong phuong phép nay, thong diép yéu cau thir nhat 1a yéu cau giao thirc cAu hinh
hé cht ddng (Dynamic Host Configuration Protocol - DHCP) va thiét bi ngudi dung dau
cudi 13 thibt bi ngudi ding hogce may khach phia sau thiét bi ngudi ding.

Trong cach thi hanh nay, sang ché @ xudt chite ning quan 1y dia chi L3 dbi véi
c4c phién PDU Ethernet va d6i v6i cac may khach phia sau UE/DN trong LAN duogc
dat tai thuc thd SMF. Chttc nang quéan ly dia chi L.3 ¢6 thé 13 may chu DHCP hodc chirc
ning quan ly SLAAC IPv6.

Giai phéap 1 d6i véi truong hop 1:

Fig.6 minh hoa chudi ludng cude goi d4 cap nhat ving nh¢ dém ARP/lan can I[Pv6
tai thue thé UPF khi dia chi L3 duoc gn bdi thue thd SMF dbi véi trudong hop 1. Khi

thue thé SMF nhén yéu cau DHCP hodc truy vAn b dinh tuyén IPv6, thi n6 duge nhan
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trén khung Ethernet L2 khi thuc thé UPF truyén lién mang PDU Ethernet ma né nhéan
dén thuc thd SMF. Tix khung L2, thye thé SMF nhén dang MAC ngudn ctia may khach.
Sau khi thuc thé SMF gén dia chi L3 cho mdy khach bing cach giri hoi dap DHCP/quang
b4 bd dinh tuyén IPv6, thi thyc thé SMF cap nht ving nhé dém ARP/14n can IPv6 trong

thue thé UPF biing céch sir dung céch thi hanh thir hai cla sang ché.

Trong céch thi hanh thit ndm, sang ché @& xuit phuong phap thuc hién dia chuc
nang quan ly dia chi L3 (Layer-3 - L3) trong thuc thd chirc ning quan ly phién (Session
Management Function - SMF) dé cap nhat ving nhé dém giao thirc phén giai dia chi
(Address Resolution Protocol - ARP)/l4n cin IPv6 trong thuc thé chirc nang mat phang
ngudi ding (User Plane Function - UPF), trong d6 mang dir liéu (Data Network - DN)
12 b chuyén mach Ethernet 16i, phuong phap bao gdm céc bude nhan, boi bd chuyén
mach Ethernet 151, ttr thiét bi ngudi dung dau cudi, thong diép yéu cAu thir nhét bao gdm
thong di€p yéu cAu thir nhét trén 16p 2 (Layer-2 - L2), thong diép néu trén bao gbm su
didu khién truy cdp moi truong ngudn clia thiét bi ngudi ding dAu cudi; chuyén tiép, boi
b6 chuyén mach Ethernet 151, thong diép yéu ciu thi nhat dén thyuc thé SMF; giri, boi
thue thé SMF, théng diép hoi dap thir bt dén b chuyén mach Ethernet 16i d€ tao ra
su phan bd dia chi L3; trong d6 thong dicp hdi dép thit nhit bao gom sw phan bd dia chi
L3 duogc chuyén tiép boi SMEF; chuyén tiép, boi bd chuyén mach Ethernet 151, thong diép
hdi dap thit nhit dén thiét bi ngudi dung dAu cudi: thu thap, boi SMF, céc dia chi L2 cho
thiét bi ngudi ding ddu cudi tai thue th& UPF nhu duge chi ra trong cach thi hanh tht
nhit ctia séng ché; giri, boi thyce thé SMF, thong diép cap nhat yéu cAu thi nhat dén UPF
dé cap nhét ving nhd dém ARP/lan can IPv6; trong d6 théng diép cép nhat yéu cAu thu
nhét bao gém thong diép ving nhé dém ARP/lan cén IPv6 cap nhét, dia chi L3 va viéc

4nh xa dia chi L2; cap nhét, boi thuc thd UPF, ving nh6 dém ARP/14n can IPv6 voi viée
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anh xa dia chi L.2; va giti, boi thuc thé UPF, thong diép cdp nhat hdi dp thi nhat sau

khi cip nhat ving nhé dém ARP/Ian cin IPv6 dén thyc thé SMF.

Trong phuong phép nay, thong diép yéu cAu thir nhét 14 yéu cau giao thirc céu hinh
hé cht dong (Dynamic Host Configuration Protocol - DHCP) va thiét bi ngudi ding dau

cudi 1a thiét bi nguoi dung hodc may khéach phia sau thiét bi ngudi dung.

Trong céch thi hanh nay, sang ché d& xuét phuwong phép cép nhét ving nhé dém
ARP/1an can IPv6 tai thuc thé UPF khi dia chi L3 dugc gan boi DN.

Giéi phép 1 dbi véi truong hop 2:

Khi b6 chuyén mach Ethernet 161 & trong DN, thi yéu cau phn bo dia chi L3 van
s& tiép can thuc thé SMF mang dia chi MAC ngudn clia méy khach ma da giri n6. Nhu
thé, giai phap nhu dugc md ta & trén dbi voi trudng hop 1 cling s& lam vigc db6i véi
truong hop nay.

Céc wu diém cla hai giai phap duge bde 10 & trén ddy 1a chiing hoan toan nam dudi
su didu khién 3GPP, vi vy cho phép céc nha khai thac clru mang cua ho khoi con bdo
phéan trang bang cach st dung céc giai phap ndm trong ban xem trudc clia sy didu khién
mang 3GPP. Hon nita, gi4i phap ndy khong duge tinh toan chuyén sau va vi thé, khong

tiéu ton c4c tai nguyén mang theo cach khong can thiét.
Khi chtic ning quan 1y dia chi L3 & tai DN, thi ¢6 2 truong hop cén xem xét.
Trudng hop 1: Thuc thé UPF 1a bd chuyén mach Ethernet 161
Truong hop 2: BO chuyén mach Ethernet 15i ¢ trong DN.

Trong cach thi hanh thr sdu, sang ché d& xuét phuong phap cdp nhdt ving nhé
dém giao thirc phén giai dia chi (Address Resolution Protocol - ARP)/1an can IPv6 trong

thuc thé chirec ning mat phing nguoi dung (User Plane Function - UPF) khi dia chi 1op
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3 (Layer-3 - L3) dugc gan bdi mang dit liéu (Data Network - DN), trong do thurc thé
UPF néu trén 12 bd chuyén mach Ethernet 16, phuong phap bao gbm céc bude: yéu cau,
béi thuc thé chirc ning quan 1y phién (Session Management Function - SMF), dé thong
b4o bit ky dia chi 16p 2 (Layer-2 - L2) ngudn nao duoc phét hién béi thuc thé UPF;
trong do dia chi L2 duge phét hién boi thuc thé UPF trén duong ham cho UE tai thyc
thé UPF hodc trén dudng hadm cho c4c may khéach trong DN; phat hién, bdi thuc thé
UPF, g6i L2 véi dia chi L2 nguén moi trén dudng hdm néu trén; giri, boi thue thé UPF,
dia chi 1.2 ngudn mdi dugce phat hién trén dudng him néu trén dén thyc thé SMF; gir,
bdi DN, thong diép cap nhat thir nhit bao gdm dia chi L2 va viéc dnh xa dia chi L3 dén
fhurc thé SMF; chuyén tiép, boi thyc thé SMF, thong diép cap nhat thit nhét bao gom dia
chi 1.2 va vide anh xa dia chi L3 dén thuc thé UPF dé cap nhat ving nh¢ dém ARP/lan
can IPv6; va giri, bdi thuc thé UPF, thong diép cdp nhat hdi dap th nhit sau khi cap

nhét ving nhé dém ARP/Ian can [Pv6 dén thyuc thé SMF.

Trong phuong phéap nay, sau khi dang ky thué bao cho thong béo trén bit ky dia
chi 1.2 ngudn nio duge phét hién trén dudng him béi thuc thé UPF, thi phuong phép
thue hién cac budc gdm giti, béi thibt bi ngudi dimg dau cubi, thong diép yéu cau thi
nhit bao gdm yéu ciu DHCP hodc quang ba bd dinh tuyén IPv6 dén thyc thé UPF; va
chuyén tiép, boi thyc thé UPF, théng diép yéu cdu thir nhét bao gdm yéu ciu DHCP
hoac truy van bd dinh tuyéll IPv6 dén DN.

Trong phuong phép ndy, sau khi thong béo cac dia chi L2 nguén méi duoc phat
hién trén dudng him cho bd chuyén mach, thi phuong phép thyc hién cdc bude gdm g,
bai DN, thong diép hdi dap thir nhit bao gdm hdi dép DHCP hodc quang ba b dinh

tuyén IPv6 dén thuc thé UPF; va chuyén tiép, bdi thue thd UPF, thong diép hdi dap thu
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nhét bao gdm hdi dap DHCP hogc quang ba bd dinh tuyén IPv6 dén thiét bi ngudi ding

dau cuoi.

C6 nghfa 13, thiét bi ngudi ding dau cudi 14 thiét bi ngudi ding hoge méy khach
phia sau thiét bi ngudi ding. Dudng him 1a N4 duoc cai dat va duong him duogc cai dit
tai thuc thé UPF va duoc két hop véi cac phién don vi dit liéu giao thirc (Protocol Data

Unit - PDU) loai Ethernet.

Trong cach thi hanh nay, sang ché dé xudt phuong phap cdp nhat ving nhé dém
ARP/1an can IPv6 tai thuc thd UPF khi dia chi L3 duoc gan béi DN.

Giai phap 2 ddi véi trudng hop 1:

Fig.7 minh hoa chudi luéng cudc goi d& cap nhat ving nhé dém ARP/14n can I[Pv6
tai thuc thé UPF khi dia chi L3 dugc gan boi DN dbi véi truong hop 1. G day, dbi véi
mi phién N4, thuc thé SMF dng ky thué bao véi thuc thd UPF dé thong bao cho nd
bAt ot khi ndo thuc thé UPF nhin thdy MAC mdi trén dudng ham thye thd UPF duoc
két hop v6i phién N4. Khi thyc thé UPF nhin thiy goi L2 thir nhat véi dia chi MAC
ngudn cu thé trén dudng hdm da cho (ma dang mang yéu cdu DHCP/RS IPv6), thi thuc
thé UPF thong bao cho thyc thé SMF bang céch sit dung cach thi hanh thir nhit cia séng

cheé.

Khi chtic ning quén 1y dia chi L3 trong DN nhén yéu cAu DHCP hoic truy van bd
dinh tuyén IPv6, thi no duge nhan trén khung Ethernet L2 khi thuc thd UPF truyén lién
mang PDU Ethernet ma né nhan dén DN. Tt khung L2, DN nhén dang MAC nguén cua
may khach. Sau khi DN gén dia chi L3 cho may khach bang cach gii hoi dap
DHCP/quang bé bd dinh tuyén IPv6, thi DN tht nhét cap nhét thuc thé SMF vé viée anh

xa <dia chi 1.2, dia chi L3> bing céch sir dung cach thi hanh th ba ctia sang ché. Luac
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thyc thé SMF nhan né thi s& cdp nhat ving nh¢ dém ARP/1an can IPv6 trong thuc thé
UPF nho st dung cach thi hanh thi hai cla sang ché.

Giai phép 2 d6i v6i truong hop 2:

Déi véi truong hop 2 ma tai d6 bd chuyén mach Ethernet 13i ¢ trong DN, yéu cu
phéan bd dia chi L3 van s& tiép can chirc nang quan ly dia chi L3 trong DN mang dia chi
MAC ngudn cia may khach ma da glri nd. Nhu thé, giai phap nhu duge md ta o trén dbi

v6&i truong hop 1 cling s& 1am viée doi v6i truong hop nay.

Céc wu didm ctia hai giai phap dugc bdc 16 & trén ddy 1a ching hoan toan nam dudi
su diéu khién 3GPP, vi vdy cho phép céc nha khai thac ciru mang ctia ho khoi con bdo
phéan trang béng cach sir dung céc giai phap nim trong ban xem trudc cua su diéu khién
mang 3GPP. Hon nita, giai phép nay khong dugc tinh toan chuyén sdu va vi thé, khong

tidu ton cac tai nguyén mang theo cach khong can thiét.

Péng cht ¥ 1a hai giai phap duge boe 10 trong sang ché khong anh huéng dén UE,
hodc anh hudng dén bét ky cdc chic ning mang 3GPP khic nao. Quan trong hon 13,
thuc thé UPF/bd chuyén mach 15i trong DN khong cAn biét trang thai két ndi
(Connection Management - CM) ctia UE. Hon nita, bét luAn may khach nao giri ARP,

thi hdi dép dén ARP c6 thé duoc g tir chinh ving nho dém ARP/lan can IPV6.

C6 nghia la, cling ¢6 thé thuc hién viéc kiém tra géi sau (Deep Packet Inspection -
DPT) tai thyc thé UPF. O ddy, bét ludn dich vu quan 1y dia chi L3 chay & dau (thuc thé
SMF hodc DN), thi viéc d4nh xa dia chi MAC dén dia chi L3 cling duoc tim hiéu bai cac
thuc thé mat phéng ngudi ding (UPF hoac bo chuyén mach Ethernet trong DN) thong
qua viéc kiém tra g6i siu. DPI tai bd chuyén mach va tim hiéu ving nhé dém ARP/lan

can IPv6 da tdn tai dbi voi Ethernet LAN ¢6 day va khong day.
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Fig.8 minh hoa viéc kiém tra goi séu tai thuc thd UPF va xdy dung ving nhé dém
ARP/lan cin IPv6 khi thuc thé UPF 1a bo chuyén mach Ethernet 15i. Khi thuc thé UPF
neo hanh dong nhu bd chuyén mach Ethernet 181, thi thuc thé UPF neo ngan xen cac go1
kham phé dia chi L3 dugc trao dbi gitta UE/céc may khach phia sau UE/cdc may khach
trong DN va may cht phan bd dia chi L3 (vi dy, may chi DHCP) phia sau thuc thé UPF.
Thong qua viéc ngan xen nay, thuc thé UPF tim hiéu dia chi IP nao dugc phan b6 cho
MAC L2 nao va xdy dung ving nhé dém ARP/1an cin IPv6. Su kiém tra goi can thiét &
day 1a t6t thiu vi n6 khong yéu cAu su kidm tra theo trang théi hogc 1ogic giao thte 16p
7 phte tap. Tiép d6, khi bét ky méy khach nao giri yéu cdu ARP, thi chinh thuc thé UPF
tra 101 ARP. Thyc thé UPF tra 16i bét ky may khach nao ma giri ARP thay mat cho thuc

thé s& hitu dia chi IP dugce ghri trong yéu cu ARP.

Fig.9 minh hoa bd chuyén mach 181 trong DN va thuc thé UPF hanh dong nhu nat
truyén lién mang dén DN. O day, khi thue thd UPF neo truyén lién mang cac g6i Ethernet
hudng dén DNN va DNN c6 bd chuyén mach Ethernet 161 cho LAN, thi thuc thé UPF
chi hanh dong nhu nut truyén lién mang dén bo chuyén mach Ethernet trong DN phia
sau thuc th& UPF. Viéc ngan xen cua cac gbi kham pha dia chi L3 (vi du DHCP hodc
SLAAC IPv6) va viéc xdy dung cua ving nhé dém ARP/lan can IPv6 co thé duoc thuc
hién trong DN. Khi UE guri yéu cAu ARP, thi thuc thé UPF s€ truyén lién mang yéu cau
d6 dén DN. DN tra 1oi chinh y&u cdu ARP bang cach tra lai két qua tir ving nhé dém

ARP/1an céin IPv6.

C6 nghfa 13, khi thye thé UPF 1a bd chuyén mach Ethernet 161 hodc khi b0 chuyén
mach 161 trong DN, thi nd ¢6 thé nghi 1a néu ving nhé dém ARP/lan can IPv6 cd thé
duoc xay dung chi cho cac UE va céc may khach phia sau cac UE. Tuy nhién, thye thé

UPF hanh dong nhu trudng hop bo chuyén mach 161 (461 voi truong hop 1) va DN hanh
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dong nhu b chuyén mach 151 (461 voi trudomg hop 2) ¢d thé khong biét mot cach chinh
xac dia chi MAC nao thude v& UE va cac may khach phia sau UE, va dia chi MAC nao
thudc vé cac may khach trong DN.

U'u diém ctia giai phap nay 1a n6 khong yéu cAu bét ky viée phét tin hiéu ndo dén
céc phin tir mang 3GPP giong nhu thue thé SMTF, thue thé UPF va thuc thé NEF. Céc
nhuoc didm cua nd 1a st dung viée do xét gdi va viec kiém tra goi sdu duge tinh toan
sau. UPF/bo chuyén mach Ethernet 15 trong DN phai thuc hién DPI trén mdi goi dé do
xét gbi ndo mang viéc gan dia chi DHCP/SLAAC IPv6. Pidu nay lam lang phi cac chu
ky CPU tai bo chuyén mach, anh huéng dén hidu sudt chuyén tiép. Hon nita, ddi voi
truong hop cta bo chuyén mach Ethernet 151 dang duogc trién khai trong DN, thi mang
3GPP phai phu thudc vao giai phap DPI dang duoc thi hanh bén ngoai mang 3GPP, diéu
nay khong an toan/dang tin cay d6i v6i nha khai thac mang 3GPP. Bt ky giai phap nao
d8 tranh con bdo phén trang déu phai nam bén trong mang duoc didu khién béi nha khai
thac 3GPP va khong phu thude vao cac giai phap duoc thi hanh boi bd Chuyén mang cua

bén tht 3. Theo d6, viée thuc hién DPI tai thue (hd UPF c6 thé khong déng dé xem xét.

Trong céch thi hanh thir bay, sang ché d? xuft phuong phap thuc hién giao thic
phén giai dia chi mién phi (Gratuitous Address Resolution Protocol - GARP)/quang ba
14n can ICMPv6 dé cap nhét ving nhé dém ARP/lan cén Pv6 bo chuyén mach Ethernet,
phuong phip néu trén bao gdm cac budc khdi tao, boi 16p tmg dung, yéu ciu thong diép
Kich hoat thidt bi d& khéi tao GARP/quang bé 1an can ICMPv6 cho UE bdi thuc thé chire
nang phén tir mang (Network Element Function - NEF); trong d6 thong diép yéu cau
kich hoat thiét bi bao gdm ID ngoai &2 bidu thi thiét bi ngudi dung (User Equipment -
UE); chuyén tiép, boi thuc thé NEF, thong diép yéu ciu kich hoat thiét bi dén thyc thé

chirc ning quan 1y truy c&p (Access Management Function - AMF) néu ID ngoai thudc
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v& UE hop 1¢; chuydn tiép, bai thuc thd AMF, théng diép yéu cau kich hoat thiét bi dén
thiét bi ngudi dung dau cudi; giri, béi thiét bi ngudi ding dau cudi, thong diép hoi dap
kich hoat thiét bi dén thyc thd AMF; chuyén tip, boi thuc thé AMF, thong diép hoi dap
kich hoat thiét bi dén thuc thd NEF; va chuyén tiép, boi NEF, thong diép hoi dap kich

hoat thiét bi dén 16p ting dung.

Trong phuong phap nay, néu ID ngoai chi ra rang UE la may khach phia sau DN,
thi thong diép yéu cdu kich hoat thiét bi khong dugc chuyén tiép dén thuc thé AMF.
Thiét bi ngudi dung déu cudi 14 thiét bi ngudi ding hodc méy khach phia sau thiét bi

nguoi dung.

Trong cé4ch thi hanh nay, sang ché @& xut phuong phap thuc hién giao thitc phén
giai dia chi mién phi (Gratuitous Address Resolution Protocol - GARP)/quang b4 lan

can ICMPv6 dé cap nhat ving nhd dém ARP/lan cén IPv6 bd chuyén mach Ethernet.

Fig.10 minh hoa luéng cudc goi khi bd chuyén mach 18i thuc hién ARP mién
phi/quéang ba lan can ICMPv6 dé cép nhat ving nhd dém ARP/1an cén IPv6. Trong gidi
phap ndy, UE/may khach phia sau UE/cac may khach trong DN, sau khi tim hiéu dia chi
16p 3, thyc hién ARP mién phi/quang ba 1an cdn ICMPv6 dé cip nhat ARP bd chuyén
mach Ethernet (c6 thé 13 thyc thé UPF hoc DN phia sau thyc thé UPF)/ving nhé dém
14n c4n IPv6, ma tai d6 UE khoi tao GARP/quang ba 14n cin ICMPv6 cho chinh né hodc
thay mit cdc médy khéach phia sau n6 luc nhan bd kich hoat thiét bi va cdc may khach
trong DN khéi tao GARP/quéang ba lan cén ICMPv6 dua trén cac bd kich hoat (g dung
ma ndm bén ngoai pham vi ctia 3GPP. Thong qua didu nay, bd chuyén mach tim hiéu
ving nhé dém ARP/lan c4n IPv6. Khi bat ky may khich ndo giri yéu ciu ARP/truy van
1an c4n ICMPV6, thi chinh b chuyén mach tra 161 lai véi hdi dap ARP/quang ba 1an cén

ICMPv6 thay vi phat rong no.
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C6 nghfa 13, trong qud trinh ctia thil tuc phan bd dia chi IP, thi thuc thé ma phan
bd dia chi IP (goi 14 may chi DHCP), dua trén céc tham s6 dic trung cho mdy khéch s&
dAn xuét ID ngoai. ID ngoai dugc st dung @8 khoi tao yéu ciu kich hoat thiét bi hudéng
dén NEF. Lép tng dung (may chti DHCP hodc bat ky dich vu phan bd dia chi IP nao)
¢6 thé sir dung dich vu kich hoat thiét bi da duoc xéc dinh trong TS 23.502 dé thuc hién
diéu nay.

NEF, dua trén vide tiy quyén néu ID ngoai thude vé UE hop 1¢ hodc khong, s& khoi
tao yéu cAu kich hoat thiét bi huéng dén AMF. Néu ID ngoai 1a clia méy khach phia sau
DN, thi sau d6 no sé khong co bét ky su dang ky thué bao hop 1 nao trong mang 3GPP
va nhu vay khong ¢ bo kich hoat thiét bi ndo s& duoc khai tao boi NEF trong trudng

hop do.

Trong cach thi hanh thir tim, sdng ché d& xuét phan tir mang (100) dé thu thap céc
dia chi 16p 2 (Layer-2 - L2) dugc nhin thiy trong dudng ham d6i v6i thiét bi ngudi ding
du cubi. Phin tir mang, nhu duge minh hoa trén Fig.11 bao gdm don vi bd xit 1y (101)
duoc tao cAu hinh dé phat hién goi L2 véi dia chi L2 ngudn méi trén dudng hadm néu
frén: modun bd thu phat (104) duge tao cdu hinh d€ nhén yéu cAu dé thong béo bét ky
dia chi 1.2 ngudn nao dugc phat hién trén duong ham néu trén; modun bg thu phat néu
trén con duoc tao cau hinh dé guri dia chi L2 ngudn méi duge phat hién trén dudong ham
néu trén; va don vi bd nhé (102) dugc ghép ndi theo cach hoat dong duge voi don vi bd
xtr 1y va médun bd thu phét; trong d6 duong ham gitra phin tir mang va mang két thuc
thibt bi nguoi ding dau cubi dugc cai dit boi thong diép cai dat mat phéng ngudi ding
ma duoc khoi tao bdi thue thé chtrc ning quéan ly phién (Session Management Function
- SMF) hudng dén phén tir mang va duge két hop v6i cac phién don vi dir ligu giao thic

(Protocol Data Unit - PDU) loai Ethernet; va trong d6 duong ham dugc cai dat tai phﬁn
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tir mang 1a huéng dén mang truy cap (Access Network - AN) hozc mang dit liéu (Data

Network - DN).

Don vi bd nhé con duge tao cAu hinh dé cap nhét ving nhd dém giao thirc phén
giai dia chi (Address Resolution Protocol - ARP)/14n cén IPV6 vGi dia chi 16p 3 (Layer-
3 - 1.3) thanh viéc énh xa dia chi L2. Modun bd thu phat con duge tao cau hinh d& nhan
thong diép yéu ciu thir nhit dé cap nhat ving nh¢ dém ARP/lan can IPv6 va dé g
thong diép cap nhat hdi dap thir nhét sau khi cép nhat ving nhd dém ARP/1an can IPv6.
Thong diép yéu ciu thir nhét bao odm théng diép ving nhé dém ARP/lan can IPV6 cip

nhat, dia chi L3 va viéc anh xa dia chi L2.

Mbdun b6 thu phat con duge tao céu hinh 4 nhén thong diép yéu chu thit nhét bao
gbm thong di¢p yéu ciu tht nhét trén L2, thong diép néu trén bao gom su didu khién
truy cip moi trudng ngudn cla thiét bi nguoi dung du cudi, dé giri thong diép yéu cau
thir nhat dén thuc thé SMF, dé nhén thong diép hdi dép thir nhat tir thue thé SMF, aé
oiri thong diép hoi dap thu ahit dén thiét bi ngudi ding ddu cudi, dé nhan thong dicp
cap nhét yéu cau thir nhat d& cip nhat ving nhé dém ARP/lan cén IPV6 va d8 giri thong
diép cap nhat hoi dap thir nhét sau khi cap nhat ving nhé dém ARP/lan can IPv6. Déng
cha y 13, thong di€p cap nhét yéu cAu th(r nhét bao gdm thong diép ving nhéd dém
ARP/lan cin IPv6 cép nhat, dia chi L3 va viéc anh xa dia chi L2. Don vi bd nhé con
duoc tao chu hinh @& cap nhdt ving nhé dém ARP/l4an can IPv6 voi vie anh xa dia chi
L2. Thiét bi nguoi dung diu cudi 1a thiét bi nguoi dung (User Equipment - UE) hoac

céc méy khach phia sau UE hodc cac may khach trong DN va loai tuong tu.

Trong céch thi hanh thi chin, sang ché a2 xuht thuc thé chirc ning mang (200) aé
cép nhat vung nhé dém giao thirc phén giai dia chi (Address Resolution Protocol -

ARP)/1an cén IPv6 trong thiét bi mang bai chirc nang quan ly dia chi L3. Thuc thé chie
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ning mang, nhu duge minh hoa trén Fig.12, bao gom don vi xir 1y (201) duoc tao cu
hinh dé xac dinh céu hinh cuc bd chi ra chtrc ning quan ly phién (Session Management
Function - SMF) nao dang diéu khién thiét bi mang; modun bd thu phat (203) dugc tao
cAu hinh dé nhan thong diép cép nhat tht nhét; trong d6 thong diép cap nhét thi nhét
néu trén bao gém dia chi L2 va viéc 4nh xa dia chi L3; mb6dun bd thu phat néu trén con

duoc tao chu hinh dé giri thong diép cdp nhat thit nhét dén it nhat mot SMF.

Modun bd thu phat con duge tao cau hinh d giri thong diép cdp nhét tht nhét dén
tht ca SMF cac thuc thé trong mang, néu khong c6 cAu hinh cuc bo kha dung hodc néu

thiét bi mang bd nhén dang khong duoc gdm trong thong diép cap nhat thu nht.

Thong diép cap nhat th nhét theo cach tiiy chon bao gdm bd nhén dang th(r hai

ctia thibt bi mang ma yéu cau kham phd dia chi L3 d3 duoc nhan tir do.

Séng ché boc 16 cac phuong phap xdy dung vung nho dém ARP/1an cén IPv6 tai
thuc thé UPF ma khong thuc hién viéc kidm tra gbi sdu trén moi g6i di ngang qua mang
dé tranh con bio phan trang trong qué trinh phat rong ARP dbi voi PDU loai Ethernet
trong cac mang 5G. Y nghia quan trong phia sau sang ché 13 d8 cho viée phat rong ARP
tir bat ky may khach Ethernet nao (UE hodc cic may khéch phia sau UE hoac cac may
Khich trong DN) @& duoe tré 161 boi chinh thue th& UPF, bing céch truy tim ving nhé
dém ARP/Ian cén IPv6 duoc cai s&n trong UPF, bét luén lidu thue thé UPF hanh dong
nhu bd chuyén mach Ethernet 161 hay bo chuyén mach Ethernet 101 6 trong DN. Giai
phép duoc don gian hoa dé luon ngan xen ARP tai thuc thé UPF va tra 101 né dua trén
vung nhé dém ARP/lan can IPv6 cuc bd.

Péng chi ¥ 13, cac phuong phép cia sang ché ¢6 thé duoc st dung dé tranh phét
rong ARP (461 véi truong hop Pv4) va phét da phuong yéu cau truy vén l4n cén IPv6

(461 véi truong hop [Pv6). Viéc phén trang phéat hanh trong phét rong ARP cling gibng
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v6i vide phat da phuong truy van lan cén IPv6. Nhu thé, ciing c6 thé c6 hdi dép cho truy
van 14n can dugc tra lai tr ving nh6 dém duoc cai s&n trong UPF thay vi viéc phat da

phuong n6 cho moi thanh phan ma 1a mot phan ctia mang L2.

Negudi ¢6 hiéu biét trung binh trong linh vue k¥ thuat tuong Ging c6 thé hidu rang
c4c thuét toan di biét hodc mai co thé duoc st dung cho cach thi hanh ctia sang ché.
Tuy nhién, cAn luu v ring, sang ché d& xuét phuong phap cho phép cach thi hanh cua
viéc dinh tuyén doan v&i k¥ nghé giao thong dé tién hanh trong mang dang tdn tai ma
khong can nang cAp san phim dé hd tro MSD cao hon dé dat dugc cac uu diém va tién
b k§ thudt duoc dé cap & trén bat lun st dung bét ky cac thudt toan da biét hodc méi

nao.

Nguoi co hidu biét trung binh trong linh vue kg thuat tuong ung cé thé nhén thy
rang khi phéi hop céc vi du duoc mo ta trong cac phuong an duoc boe 16 trong ban md
t4 ndy, thi cac don vi va céc bude thudt todn c6 thé duoc thi hanh boi phan cimg dién ti,
hodc su phdi hop cta phin mém may tinh va phdn clng dién tir. Viée cac chirc nang
duoc thuc hign boi phén cimg hay phﬁn mém phu thudc vao cac ing dung cu thé va diéu
kién rang bude thibt ké cua giai phap k§ thudt. Nguoi ¢ hidu biét trung binh trong linh
vue k¥ thuét tuong ing co thé st dung cac phuong phap khac nhau dé thi hanh céc chire
nang duge mo ta dbi véi mdi ing dung cu thé, nhung khong nén xem x¢ét rang viée thi

hanh 14 vuot qué pham vi bao hd cla sang ché.

Trong vai phuong an duoc d& xut trong sang ché, can hiéu rang phuong phép
duoc boc 10 co thé duge thuce hién theo cac cach thie khac. Vi du, phuong an thiét bi
dugc md ta chi don thudn 13 1am vi du. Vi du, cach phan chia don vi chi don thun 13
cach phén chia chttc nang vé mit 1dgic va co thé ¢6 cach phan chia khac trong khi thi

hanh thue t. Vi du, nhidu don vi hogc nhiéu thanh phan ¢6 thé duoc phdi hop hodc duge
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tich hop vao mot hé théng khac, hodc mot s6 déu hidu c6 thé bi bo di hodc khong duge
thue hién. Bén canh do, cac ghép ndi voi nhau duge hién thi hodc duge thao luan hodc
cac ghép néi truc tiép hodc cac két ndi truyén thong c6 thé duoc thi hanh théng qua mot
s6 giao dién. Cac ghép ndi gidn tiép hodc céc két ndi truyén thdng gifra cac thiét bi hodc

cac don vi cd thé duoc thi hanh dudi dang dién t, co khi, ho#ic cac dang khac.

Khi cac chitc ning nay duge thuc hién dudi dang khéi chirc ning phén mém va
duoc ban hodc duge sir dung dudi dang san phém doc 1ap, thi cac chiic nang nay 6 thé
duoc luu trit trén phuong tién luu trit doc dugc bang may tinh. Dua trén sy hiéu biét nhu
vay, cac gidi phép k¥ thudt ctia sang ché v& co ban, hoic mot phan déng gop cho tinh
trang k¥ thuat trong tng, hodc mot phin clia cac giai phap k¥ thuat c6 thé duge thi hanh
trong dudi dang san phim phin mém. San phim phan mém may tinh dugc luu trir trong
phurong tién huu trit, va gom nhidu 1énh d8 ra 1énh cho nit may tinh (c6 thé 1a méy tinh
c4 nhén, méy chu, hodc nit mang) thue hién tAt c4 hodc mot ph?m cua cac budce cua cac
phuong phép dugc mé ta trong phuong 4n cua sang ché. Phuong tién luu trt néu trén
gbm: bét ky phuong tién nao ma co thé luu trt ma chuong trinh, nhu 1a b dia chép USB,
dia cing co thé théo roi, bd nhé chi doc (Read-Only Memory - ROM), bd nhd truy cédp

ngau nhién (Random Access Memory - RAM), dia tlr, hodc dia quang.

Cac thiét bi giao tiép véi nhau khong cén thiét phai giao tiép lién tuc véi nhau, trir
khi ¢6 quy dinh duoc chi 16 khac. Bén canh do, cac thiét bi giao tiép v6i nhau ¢6 thé
giao tiép mot cach truc tiép hodc mdt cach gian tiép thong qua mot hodc nhiéu trung

gian.

Khi thiét bi hodc vat phim don dugc md ta ¢ ddy, thi ¢d thé d& dang thiy ring s&
¢6 nhidu hon mot thiét bi/san pham (du ching c6 hop tac hay khong) co thé duoc su

dung thay cho thiét bi/san pham don. Mot cach tuong tu, khi ¢6 nhidu hon mot thiét bi
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hoic vat phdm dugc md ta & day (di ching ¢6 hop téc hay khong), thi c6 thé dé dang
théy ring thiét bi/san phim don c6 thé duge sir dung thay cho nhidu hon mot thiét bi
hodc vat phém hodc mdt s6 luong céc thiét bi/san phém khac nhau c6 thé duoc st dung
thay vi s6 lugng céc thiét bi hodc cac chuong trinh duge thé hién. Chitc nang va/hodc
che dau hidu cta thiét bi co thé duoc biéu hién theo ca boi mot hode nhiéu thiét bi khac
ma khong duoc md ta mt céch rd rang la ¢6 chire nang/cac dAu hiéu nhu vay. Vi thé,

céc phuong an khac cla sang ché khong can gom chinh thiét bi nay.

Mic du céc cach thi hanh cho céc phuong phép va cac thiét bi ma cho phép thi
hanh ving nhé dém ARP/1an cén IPv6 tai thuc thé UPF ma khong thyc hién DPT ddi véi
moi goi cin duogc thyc hién d tranh con bdo phan trang trong qua trinh phat rong
ARP/phét da phuong truy vén 14n cén giao thie thong diép didu khién Internet phién
ban 6 (Internet Control Message Protocol version 6 - ICMPv6) dbi véi PDU loai
Ethernet trong cac mang 5G da duoc mb ta trong ngdn ngilt déc trung cho cac dau hiéu
va/hodc cac phuong phap, nhung dugc hiéu rang céc yéu cAu bao hd duoc viét thém vao
khong nhét thiét bi gioi han & cac d4u hiéu hodc phuong phap ddc trung duoc md ta.
Thay vao d6, cac ddu higu hoge phuong phap dic trung duge boe 16 1a cac vi du vé céc

cach thi hanh cta viée xdy dung ving nhd dém ARP/lan cén IPv6 tai thuc thé UPF.
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YEU CAU BAO HQ
1. Phuong phap thu thap céc dia chi 16p 2 (Layer-2 - L2) duoc nhin thdy trong dudng
hdm cho thiét bi ngudi ding d3u cubi tai thuc thé chiic ning mat phing nguoi dung

(User Plane Function - UPF), phuong phap nay bao gdm céc bude:

nhan, béi thue thé UPF, yéu cAu tir thuc thé chirc ning quan ly phién (Session
Management Function - SMF) dé thong bao bat ky dia chi L2 ngudn nao duge phat hién
trén dudng hidm néu trén boi thue thé UPF;

phét hién, boi thuc thé UPF, goi L2 véi dia chi L2 ngudn méi trén dudng ham
néu trén;

gui, boi thue thé UPF, dia chi L2 nguén méi duge phat hién trén duong him néu
trén dén thuc thé SMF;

trong d6 dudng ham gitta thuc thé UPF va mang két thiic thiét bi nguoi ding dau
cudi duoge cai dit boi thong diép cai dat mat phang ngudi ding ma duge khoi tao boi
thue thé SMF huéng dén thuc thé UPF va duge két hop v6i céc phién don vi dit liéu
giao thirc (Protocol Data Unit - PDU) loai Etherne; va

trong d6 duong him duoc cai dat tai thuc thé UPF 1a hudng dén mang truy cip
(Access Network - AN);

nhan, béi thuc thd UPF, théng diép yéu cau cap nhat thu nhét tr thuc thé SMF,
trong do6 thong diép yéu cau cip nhat thu nhét bao gdm énh xa dia chi L3 va dia chi L2;
va

tra 101 thong diép yéu cAu cap nhat thir nhit, cdp nhat, boi thue thd UPF, ving

nhé dém ARP/IPv6 lan cdn véi anh xa dia chi L3 va dia chi L2.
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2. Phuong phap theo diém 1, trong d6 thiét bi ngudi ding dau cudi 1a thiét bi ngudi dung

(User Equipment - UE) hodc céc may khach phia sau UE.

3. Phuong phap thu thip dia chi 16p-2 (L2), phuong phap nay bao gdm céc budce:

ngin xen, bdi thue thé chrc ning mat phéng ngudi dung (UPF) trong mang 101,
g6 kham pha dia chi 16p 3 (Layer-3 - L3) ctia thiét bi ngudi ding dAu cudi thi nhat;

tim hiéu, bai thuc thé UPF, anh xa dia chi L3 va dia chi L2;

tao, bai thuc thé UPF, anh xa dia chi L3 va dia chi L2;

nhén, bdi thuc thé UPF qua dudng ham, yéu cdu, trong d6 yéu cdu mang dia chi
13 ciia thiét bi ngudi ding dAu cudi thir nhét; va

r4 1, boi thyc thé UPF, bing cach cung cép dia chi L2 twong tmg v6i dia chi

L3 trong yéu cAu.

4. Phuong phap theo diém 3, trong d6 yéu ciu bao gdm it nhét mot yéu ciu trong sb:
yéu clu giao thirc phén giai dia chi (Address Resolution Protocol - ARP), hodc yéu cau
truy van 1an can giao thirc thong diép didu khién Internet phién ban 6 (Internet Control

Message Protocol version 6 - ICMPV6).

5. Phuong phép theo didm 3, trong d6 dia chi L3 1a dia chi giao thirc Internet (Internet
Protocol - IP), trong d6 dia chi 1.2 la dia chi diéu khién truy cdp moi truong (Media

Access Control - MAC).
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6. Phuong phép theo diém 3, trong d6 cdc gdi kham pha dia chi L3 1a goi giao thirc ciu
hinh hé cht déng (Dynamic Host Configuration Protocol - DHCP), hodc, cac géi kham
phé dia chi L3 la g6i SLAAC giao thirc Internet phién ban 6 (Internet Protocol version

6 - IPV6).

7. Phuong phap theo diém bt ky trong sb céc didm tir 3 dén 6, trong d6 yéu cau nay tir
thibt bi nguoi dimg dau cudi thir hai, trong d6 thiét bi nguodi diing dau cudi thit nhat va

thiét bi nguoi ding d4u cudi tht hai trong cting LAN.

8. Phuong phap theo diém 3, trong d6 géi kham pha dia chi 1.3 1a g6i gitta thiét bi nguoi
diing dAu cudi thr nhat va méy chi, trong d6 thiét bj ngudi ding diu cudi tht nhét 13

thiét bi nguoi dung (UE) hodc cac méy khich phia sau UE.

9. Thuc thé chirc ning mit phéng nguoi dung dugce tao cAu hinh dé thuc hién phuong

phap theo didm bit ky trong s cac diém tir 1 dén 2.

10. Thuc thé chirc ning mat phing ngudi ding, dugc tao cAu hinh dé thyc hién phuong

phép theo diém bét ky trong sb cac diém tir 3 dén 6 va 8.

11. Hé théng thu thip cac dia chi 16p-2 (L.2) duge nhin thiy trong dudng ham cho thiét
bi nguodi dung dAu cubi tai thue thé chic ning mat phang ngudi dung (UPF), trong do

hé thdng nay bao gbm thuc thé UPF va thuc thé chirc ning quan ly phién (SMF),
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trong do, thuc thé SMF, duoc tao cdu hinh dé giri yéu cAu dén thuc thd UPF dé
thong béo bat ky dia chi L2 ngudn nao duge phat hién trén dudng hadm néu trén bai thuce

thé UPF;

trong do thuc thé UPF, duoc tao cAu hinh dé nhén yéu cAu tir thuc thé SMF; phat

hién goi L2 v6i dia chi L2 nguon méi trén duong ham néu trén;

gt dia chi L2 ngudn méi duge phat hién trén duong him néu trén dén thuc thé

SMF;

trong d6 duong ham gifta thuc thé UPF va mang két thic thiét bi nguoi dung dau
cudi duoc cai dit bai thong diép cai dit mat phéng ngudi dung ma duoc khoi tao bdi
thyc thé SMF huéng dén thuc thé UPF va duoc két hop voi cac phién don vi dit lidu
giao thire (PDU) loai Etherne; va

trong d6 dudng him dugc cai dit tai thuc thd UPF la hudng dén mang truy cap
(AN);

trong d6 thue thé SMF, con duogc tao cau hinh & giri thong didp yéu cau cap nhét
tha nhét dén thuc thé UPF, trong d6 thong diép yéu ciu c4p nhit thir nhit nay bao gdm
anh xa dia chi 1.3 va dia chi L.2;

trong do thuc thé UPF, con duoc tao cAu hinh dé nhan thong diép yéu clu cép
nhat tht nhat tir thuc thé SMF; va tré 101 thong diép yéu cAu cap nhat thtr nht, cp nhat

ving nhé dém ARP/IPv6 1an can v6i 4nh xa dia chi L3 va dia chi L2.

12. Hé théng theo diém 11, trong d6 thiét bj ngudi ding dAu cudi 1a thiét bi nguoi ding

(UE) hodc cac may khach ¢ phia sau UE.
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13. Hé théng thu thap cac dia chi 16p-2 (L2), trong d6 hé thdng nay bao gdm thuc thé
chtrc nang mit phing ngudi dung (UPF) trong mang 131, va thiét bi nguoi ding dAu cudi
thit nhét, trong d6 thiét bi ngudi ding dAu cudi thir nhat nay 14 thiét bi ngudi ding, hodc,

may khéch;

trong d6 thuc thd UPF, dugc tao cau hinh d€ ngan xen goi kham pha dia chi 16p-
3 (L3) cta thidt bi ngudi ding dau cudi thit nhat; tim hiéu 4nh xa dia chi L3 va dia chi
L2; tao 4nh xa dia chi L3 va dia chi L2; nhédn, qua duong ham, yéu cdu, trong d6 yéu
cdu nay mang dia chi L3 cua thiét bi ngudi dung dAu cudi ther nhét; va tra 101 bang cach

cung cip dia chi L2 twong tng vé6i dia chi L3 trong yéu cau.

14. Hé thdng theo diém 13, trong d6 yéu cAu bao gdm it nhit mot yéu cdu trong s6: yéu
ciu giao thitc phan giai dia chi (ARP), hodc yéu cdu truy van 1an cén giao thirc thong

diép didu khién Internet phién ban 6 (ICMPV6).

15. Hé thdng theo didm 13, trong d6 dia chi L3 12 dia chi giao thirc Internet (IP), trong

d6 dia chi L2 1a dia chi diéu khién truy cap mdi truong (MAC).

16. Hé théng theo diém 13, trong d6 céc géi kham pha dia chi L3 1a géi giao thire ciu
hinh hé cha dong (DHCP), hoic, cac goi kham phé dia chi L3 1a goi SLAAC giao thuc

Internet phién ban 6 (IPvo6).
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17. Hé théng theo didm bt ky trong s6 cac diém tir 13 dén 16, trong d6 yéu ciu nay tir
thiét bi ngudi ding dau cudi tht hai, trong d6 thiét bi ngudi ding du cubdi thit nhét va

thiét bi ngudi dung dau cubi thir hai trong cting LAN.

18. Hé théng theo diém 13, trong d6 g6i kham phé dia chi L3 1 géi gifta thiét bi nguoi
dung dau cudi thtr nhat va may chu, trong d6 thiét bi ngudi ding dau cudi thtr nhét 1a

thiét bi ngudi ding (UE) hodc cdc méy khéch phia sau UE.

19. Phuong tién luu trt doc duoc bing may tinh bao gém chuong trinh ma khién may
tinh thue hién phuong phap thu thép cac dia chi 16p-2 (L2) theo diém bt ky trong sb

cac diém tur 1 dén 2.

20. Phuong tién luu trt doc duoc bing may tinh bao gdm chuong trinh ma khién méay
tinh thue hién phuong phép thu thap céc dia chi 16p-2 (L.2) theo diém bét ky trong s6

cac diém tir 3 dén 6 va 8.
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chi MAC ngudn nao duoc nhin thdy trén duong ham

A\ 4

<

3. UPF nhin thay géi L2 véilMAC ngudn mdi

4. Thong béo <dia chi MAC X> dugc nhin thay
trén duworng ham duoc tao bai phién N4 nay

5. Xay dung dnh xa bdm cua dia chi MAC
v v&i phién N4

Fig.3
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SMF

UPF

1. Yéu cau cap nhat cdu hinh UPF N4

(Cép nhat vung nhd dém ARP/vung nh&
dém lan can IPv6, dia chi L3, dia chi L2)

2. HOi dép cap nhat cdu hinh UPF N4

J N

UPF

Fig.4

Chitrc ndang quan ly
SMF NEF dia chi L3 trong DN

1. Chulyén tiép goi yéu cau dia chi L3 (Y&u cau
DHGP hodc moi gidi bd dinh tuyén IPv6)

A\ 4

2. Phan b6 dia chi L3

3. Chi thi phan bd dia chi L3 (H6i dap|DHCP
hodc quing ba bo dinh tuyén IPv6

A

A

4. Cap nhat <MAC, anh
xa dia chi MAC>, bd
nhan dang UPF

A

5. Kiém tra cau hinh ¢uc bd

6. Cap nhat <MAC, anf vé SMF (cédc SMF) nao
xa dia chi MAC>, b0 |¢ dang diéu khién UPF
nhan dang UPF

A

Fig.5
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UE hoac may May khéch
khdach phia sau trong DN UPF SMF
UE

I [
Pia chi MAC duoc thu nhan ngoai
badng tan (dugc ndi cirng hod
VMAC dugc gan ra ngoai bang ta

Yé&u cau DHEP trén L2
ma c6 MAC|ngubn .| Yeu cau DHCP trén L2
ma ¢ MAC ngudn

Hbi ddp DHCP

[\

Hbi ddp DHCP

£

ha tuc cap nhat vung nhé dém
ARP/vung nhé& dém lan can IPv6
(tham khao khdi xay dung 2)

Yéu cau DHCP

Yéu cau DHCP

A 4

Y

A

Hbi d4p DHCP  Hoi ddp DHCP

A

hu tuc cap nhat vung nho dem
ARP/vung nh& dém lan can IPv6
tham khao viéc khoi xay dung

Fig.6
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UE hoac may
khach phia sau UH

May khéch
trong DN

UPF

SMF

Chirc nang quan ly
dia chi L3 trong DN

ja chi MAC duogc thu nhan ngoaj
3ng tan (dwoc ndi cing hod
MAC dugc gén ra ngoai bing tan)

Yéu cau DHCP hoic RS IPv6

|

MF d3ng ky thué bao dé thong bao "\
cho bat ky dia chi MAC ngudn nao dug
nhin thay trén duong ham UPF dugc

& hop véi phién N4 (Khdi xay dung 2)

A4

HO6i dap DHCP hjoac RA IPv6

Yéu cau DHCP hoac R
trén UPF dén du

S IPv6 duoc glri
yng ham DN

Thong béo dia chi MAC 1]

thay trén dudng ham
N4 (Kh6i xay dung 1)

Hdi d4p DHCP hq

guon duoc nhin
duoc két hop vdi phién

ac RA IPv6

A

A

Cap nhat SMF vai <dia chi L2,
anh xa L3> - Khoi xdy dung 3

Thu tuc cap nhat vung nhg dém
ARP/ving nh@ dém Ian can IPv6

Kh@i xay dung 2

Fig.7
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M4y khach

UE trong DN

UPF neo la bd

. . chiip
chuyén mach 16i

Thuc thé phan bé dia
(v.d., DHCP, B&
dinh tuyé&n IPv6)

Phan bé dia chi IP (qua DHCP, SLAAC IPv6, v.v.)

Ngan xen va xdy dung
vung nh& dém ARP

A

Phan bé dia chi IP (qua DHCP, SLAAC IPv6, v.v.)

Y&u cau ARP/Yéu cau t

ruy van lan can ICMPv6

Ngdn xen va xay dwng
vung nhé dém ARP

i

Tra |1 ARP/glti quang b3
Khéng phat rong/phat da phuong

lan can ICMPv6 tlr chinh UPF.

Y&u ciu ARP/Y&u cau truy van
lan can ICMPv6

'Y
>

Tra 1&1 ARP/glri quang ba 1an can ICMPV6 tir chinh UPF.
Khong phat rong/phét da phuo

ng

My khéch

UE trong DN

Fig.8

B6 chuyé&n mach
I16i trong DN

dinh tu

Thuyc thé phan bé dia
chiIP (v.d., DHCP, BO
yén IPv6)

Phan bd dia chi IP (qua DHCP, SLAAC IPv6, v.v.)

.

/\

Ngan xen va xay dung
vung nh& dém ARP

]

\

Phan bé dia chi IP (qua DHCP, SLAAC IPv6, v.v.)

Y&u cau ARP/Y&u cau truy van lan

can ICMPv6

Ngdn xen va xay dung
vung nh& dém ARP

Tra 161 ARP/glri quang |

ghéng phét réng/phat ga phwong

4 1an can ICMPv6 tir chinh UPF.

>

n can ICMPv6

Yéu cau ARP/Y&u cdu truy vén I3

Tra 107 ARP/glri quang ba lan can ICMPv6 tir chinh UPF.
| Khong phét rong/phat da phuo

g

Fig.9
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UE/May

khach bt ky AMF

UPF/DN NEF

L&p rng dung
(DHCP)

hiéu dia chi|lP (goi la thdng qua DHCP)

< May khdch tim

A

)

Thiét bi kich hoat UE dé khiéi tao GARP (ID
ngoai duoc dan xuat tir ca¢ tham s6 dic trung
mady chi ma I&p &ng dung hhan dwoc nhu mot

Yéu cau kich hoat thiét bi phan cla tha tuc phén bo dia chi IP)

A

> HO6i dép kich hoat thiét bi

H®i dap kich hoat

thiét bi

GARP/Quang ba |an can

ICMPV6 (dig chi IP, MAC)

Fig.10
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