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9 NF(10)+= ol 5 Aol et 35 A5 383 5 Ao
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# o1 M E] NF/NWDAF ko] 541 7|98 A qkstar ol o).

[86] ESH B Eg ol A =, NF(10)E 2.8 A, A4lol o gk 4] 2 6] g g el (ol
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FollA Adste] (e =7 014
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of dlol®] =5 B Ao} 8% =41 A SBI2| 7] £l Request/Response, H-1=
Subscription /Notification *2] © &2 A}-8-3F 4= 91T},

A A FEZol A=, NWDAFe] gk &7 el = o o, o5& A A 4
o] ¥l o] 1= Analytics ID2] o] o]t}
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-Expected UE behavior
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-Observed service experience

-QoS Sustainability

-User Data Congestion

-Network Performance
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2 715, SBI X5 7] E-4 2. 2 9= (Input, Receive, Ingress)/fﬂ #](NF
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¥ o NF(10)9l A Alof (1), 574 NFe} ﬂﬁ'ﬂ-ﬂ Hl B G E o5

& AAE AGWiL 7| o5 Ao ME &5 A5 7T AU

o 714, 813 Hl &, sk o] 4o NFoll A XA =] = 4] S(Signaling/
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9] @ 215 (Erroneous/Misbehaving)& 3313 4 )t}

olu], 5% NF=, NF(10)7} ol 5 A7 5 2% 3 NF, 3= NF(10)7} o & A1 5

LA HY U NFE 9v & 5 3

=, 2 el mh=w, ZF NF(10, Al oiT(n)): HI A E o] -5 Lot 4
& NF(NF(10) A}, ‘It E} NF) 'E3= NF ' 91 & A sto] o 5 ko] Ads
NWDAF(20,20)°l 8733 9= 1 2™, “Signaling Storm” 2] Analytics ID 7| HFo 2
8% AU

ol o], NF(10)ll A Aol (1), 5 NF = ol & 238 QA I NFE= 7] &
45k v 9] W) NFe} & 3Fo] v A 42 el (ol : Signaling Storm)E o 58 o & 2
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s ( B)9} 7ol Request/Response WA O =2 NF(10)= H| 7873 e o
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WS 5 gl

olu] Ar FA-& 53 v G o F AAE A= NF S
NWDAF(20,30) 2 %5 A= &= o 5 A I (Insight) =, B 4373 H ol & A&
el NEA B H EA Analytics IDE 7] §F0 2 A= 5= QIth(F 1 %)

Z, NWDAF(20,30) 2B A &%= o & dabi=, oA A3 # 13 o
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A 5 gl

o] 7] A4, NF(10)2] W+ A X (Internal Information)=, NF(10)°| 4] &] WYHF-4 o 2
A2 Aefel gk AR E o v gt

o E &9, 8 T8 & A AR, 7FAAEH S A AR H A1 2pA o
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%HﬂﬁhW%*WM$%“@@mwM§ﬂﬂ A3k gl A2 A H Pool, =

< Zh¢" Hol& 5 @l E NF(10) ol A #H 53 5= 1= 25 G B2 'NF - 4
Kol &3 4= gl
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[151] -Context Amount : & 2| A28l =85 A TFJAALAAH T2 39 ) A B2
Ei

[152]  -Context Status : @A A Z=8lol] 8% v d JH o 59 4Fv] 45

[153] -Complete(Success/Attempt) Ratio per Each Call Procedure : 3l & A| 2~ 8 & 7+
T8 T A Aapell A AR Wt A2 F 2 AT E(el: A2 7 W Pod IF A
AEs eH&H= a4

[154] ‘Resource Usage : A| 228l 52 €] A2~ (CPU,Mem,Disk)2] & A #-3F&(5-2, AL
&8)

[155] -Processing Latency : 3| & Al =8 A FQ S A 2] A x}pol| A A 28 7 A

Z A8 % AZE

[156] - Capacity/Load :A] 2= 8] Z A Capacity(‘d< B] & 0] o} 7= &l 7}538h 2
ek R

[157] -Locality : A/ =519 1A AR =E =o]4 2] AR Y =24 94X AR, =g
Operator |78 @A 4= AU+

[158] - Backoff-time to be normal status (minimum) : 38} 74 7HE-2 5= 2 factor ° T gt
A MR A28 G HEhe Al FrR H g (o) Akt

[159] - CM(Configuration Management)/PM(Performance Management)/FM(Fault
Management)®l] t g 574 A B F H o] % shtE g

[160] 3k NF(10)2] 9% 4 H.(External Information)=, NF(10)7} VI EQ I A4 & =
3 &2teh= B4, = B NF/Y2/7| A /ISP 57k 2f T 2lol the A B.E of v gt
=3

[161] of Z1th, NF 2] A 2 (External Information) &, A1 NF} A2 NF7} 9155 = &
A 28-S 714 s o), Al INF7F vlelH = A2 NF 9F2] B-210A & =3+ A
HE ofue o

[162] LA E Fol, F541 viA[ A o] th gk /S H Al HAE o1 - (F) 2 health
check 23}, A2 NF2FH g2 4 el A 2 (Load, Capa, Status, Cause ), &1
2 13l A/ ¥ TCP Connection 7l 5=, Sequence ID #, Al 1 NFel| A4 = €] O]’T:
Context % % A2 NF2}2] o150 2 *¢] ¥ = Context2] #(H )2 44| or H]
&) 52 E8ete], A5/ A BAoM HEL F A= EE QHEIFNF & A
HUol| &3t 5= glrh

[163] o] &g 5= B ko] A NF 2% A H (Internal Information)i=, NFol] o] g+ ¢} =
(Input/Ingress) 2 < = (Output/Egress)2| 1 E]# o] 2~ (0] 3}, F-21 A B H o] 2~} ¢

o] thatel, Signaling F & (Type) B & =74 ¥3= 4 5(Speed), *-8H(Load), 4 74

(Consistency) & Y &= AFo Al AR E £33 5= o)

[164] B A4 & 22 NF 2% A H (Internal Information) & -4 3F+= 541 €18 7 o]
2=9] Signaling & (Type)=, th=3 &o] Aot 4= 3

[165] =2 A F5F (ex: 74 - USB &, FAlol &, 70l & &, F4 - WiFi), &

24 BE (ex: 3 EWAIH, RI45 EWAH])
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[166] =& LE YA (ex: XE 1, XE 2)

[167] =] A/l A 234 Hex: 10GbE WA 47)] 2] 23, active-standby / active-
active redundancy 1-%)

[168] =] & 28 A B (ex: Usbl, Ethl, wlanl, brl &)

[169] A | NF 2% A H (Internal Information)& -4 3Fi= 541 Qg #| o] 2~ 9] &4
(Speed)+=, tha-3 o] Ao o= vk

[170] T & 3£ (ex: bandwidth 1Gb/s, 10Gb/s 5)

[171] A% 45 (ex: throughput 10Mb/s, 1Gb/s )

[172] -Uplink / Downlink ~1-+-

[173] A2 T AA A A=

[174] ] ol 2 Al W) Al AL A] R R (o] Service Name, Operation,
Attribute '8 -3-)

[175] A NF 2] % A H (Internal Information)E -4 8Fi= 5-41 ¢lE| 3| o] 2~ 9] B35}
(Load)™=, th=-3} o] ol 5= gt}

[176] STE o] 2= A 2] 9} I ¥ ingress, egress AH 3} A H A B (ex: CPU/
Memory / Storage usage)

[177] e s o] 2~ A 2] o} #e ¥ ingress, egress®ll 1A H Q1 E o] 2= AE] R
(ex: TPS(transaction per second, CPS(connection per second))

[178] Burst 4 B (ex: Min/Avg/Max 59| Signaling TPS, CPS)

[179] -GHiF3E (unidirectional) 2 @FHF&F (bidirectional) A 1 4k (ex: RTT)

[180] Sk, NF €)% 7 B (Internal Information)E 1+ 8= &4 Q1E 9| o] 2~ 9] A 3HA]
(Consistency)-Z, The-3 o] Aoat 4= qlr).

[181] -Signaling Message & ¥ & Alarm, Error, Fault Cause "2 Reason

[182] -Signaling Message Verification, Validation g 2.

[183] -Overload A X,

[184] -Re-transmission Count 7 H.

[185] ‘Req-Ack {F A& Al FH

[186] 2l o 24, NF(10)2] NF ] A H (Internal Information)E -4 3= 41 ¢1H
#lo] 2~ 9] &5 (Speed) & FEH/S A5 W& AW tha1 &t

[187] NF(10)<, ¢ E (Input/Ingress) = % = (Output/Egress) 2] 521 21 E 3] o] 2~0f A
& 21 % = ZHE Control/Management Plane ] Signaling <& F-(¢ll: SBI, Non-SBI,
OAM)T-&-3}FaL, 7} Signaling <&F 8, NF(10)= ) ® (Input/Ingress) ¥ = <5 Rate
& FE5h

[188] o]3= NF(10) 4ol A A Fol4 -3 (Possion Distribution)Z W& 4= ¢l o1,
o] 7ol &l & ¥ 3= Quening &= ol F=o] & 5= AT

[189]

16

=, 54 AR 57 Wl 42222 Burst7h A 71714, NE(10) 47l A 54 5

71 W B2 A2 A2 Bli= RateE 52 5
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[190] o| & 50], NF(10)3= B} NFEY-E £ 4 SBI HeartBeat W] A A1 & 23 12871 &
=1} a1 74 8F a1, 3l D HeartBeatol] o) 3F 44 A 2] 1= &4 2] A|7ko] Ae]ar,

[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

Al W8-S A elste] B NFZ 8213 4= 9]
olH FES T 'NF 93 AR "2 A =H/3Z%3} a1, NWDAF((20 2/%3= 30)

Al A<= 3t

Q
2 242230, /)80 = I Al NWDAF(20

ol E. ghrg o] A NE(10, Al o] 4-(11))3=, Z4/FE 3 NF Wit/e) - A B E
“Signaling Storm” 2] Analytics ID 7| §F2. & NWDAF(20 Z/%+= 30)°l < = (Input/
Ingress) B Ag3 4 vk

Z31 2, NF(10) - NRF - NWDAF((20,30) 5=+= Local NWDAF(20) — Central
NWDAF(30) = Ag = W% Loy, 2 g o] vheest AW 4 NF(10) —
NWDAF((20,30) %= += Local NWDAF(20) — Central NWDAF(30)) & o] & 5hd ¥
=3

o] NF /9] A B E2 242, 2 A Signaling Storm2] 1 ¢1, ¥4 o =
& NFO| Wi+ - BRI A4 o= Qs gled 7]l gt

of-2¢], o] &1 gk NF U] 3/9] F+ H B.E T4 k= 28 4 B ¢LE-2 Signaling
Storme A&k w5 & S50l H = AHENS o= St

53], AlINF2| 9] A Hi= a9 Al NF2 4/9°4 == EF NF(A|2 NF,... . AIN
NF)oF #dH A 5= 3l

o| & £0], E} NF(A|2 NF,...,AIN NF) 2 & 7= SBI Message©ll o 3+ TPS/
CPS 5, ©| = %3] E} NF(A2 NF,...,.AIN NF)oll | &nlr} o2 3t burst, delay U
=4 5o A2 AR E NWDAF((20,30) 3= Local NWDAF(20) — Central
NWDAF30) & A &3t 4=

of-&¢, ¥ g ol A NF(10, Al o1 3-(11))3=, A<= NF W37/ A B 9] k=,
NWDAF(20,30)°l 2]3ll &4 %= NF(10)9] 54 A B 7+&“Signaling Storm” 2]
Analytics ID 7|9k 2 NWDAF(20,30)°l] ¢} #(Input/Ingress) 2 A& +5 9J

o & £, NF(10)2] local 4 ol upe} 2} 4 0. & =2 NWDAF(20,30)2} 2] i
/2.7 (Request H=+= Subscription)®l] ©2}A], NF(10)= 57 4 2.9} Filtering 5} >
“Signaling Storm” %] Analytics ID 7] ¥F2 5 NWDAF(20,30)°ll ) ¥ (Input/Ingress)
EUR A=l e N =3

o] 9} ZFo] NF(10)°ll A Filtering-2 314, A B A A & NWDAF(20,30)° A&
azkglon Aoz e, NF10)2] o Soll whet 574 48 v

< Filtering}o] A &8t 4= 9l o},

NWDAF(20,30)2} 9] 3L 5/2 7 (Request =+ Subscription)l] W& 72 $-=,
NWDAF(20,30) 9174l A NE(10)ol] th3t B (54 AR)7} 715 oz da s

o] NWDAF ->NF 2 54 A B E Q % (Request ®= Subscription)st = 1T}
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[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

o
>
>

SHH, L 48 Frxsho] 2 | ool w2 NWDAF(20,30)Z A" &4,
NWDAF(20,30)3= 8 S £8H3l= vl 2 a](u 2A]), D A7 dE ol & A 3g
SO 2, ZF NFRE] | G473 E] ol S A5 9t A E ddwtba, g EA
& Sl B S AAE At ar, 54 NFeF I H v A e o] o
= A} E Consumer NFE &

|

u

T4 AAE SR YA whz 2o A A (O3, A (22>>§ ¥ F
ATH

18] al, TR A 22)=, 54 NFeF T v A o] o S5 A 2ol whe,
El NWDAFZ 4 B & A g3 71} B NWDAF= 71 4 s A

n= o
2E I
NWDAF(20,30)2] Z2A| 25-22)0| M =3 %= 54 NFol ¥ & B4
Hl o 5 Aak=, 54 NFQ U4+ A X (Internal Information) 2 <] A X,
Information)E ¥4 3ol $23) = 4= ql )

TA Ao B A, 32 A A3 22)E, ZF NF(10)E 22 o ) 72/¢] 2 A
B EAQ AR & A 2 A7 (o: AUML Processing)< 53l -2 3F5= v A
AAE & AxE st o 24, ZF NF(10) 2 NF(10) 7Fe] 8] A AT Ef (o
Signaling Storm ¢ & -4/ & = 9l

e 3 2 Al A~4(22)+=, NF(10) =+ B} NWDAF(20,30)£1§'._E-E1 E-A NF(l:
LA, EF NF %)l th &k 8] A A} (<): Signaling Storm) o) & 23} 2 3 o] A ey
TR EW, olo] & AR FAS Fal v AN d5 dAE AR,
£ NF(oll: 2H41, BF NF 5)oll th &t 8] 4 4 el (ol : Signaling Storm &) & ¥

Ayef &3 47 9l

ol ufj, 3 2 A —4“1‘(22)01] A AF-EEF= B4 3 2 A4 (ell: AI/ML Processing)<
centralized, decentralized 7| ¥+ AUML €318 5 &2 483 4= it} dargl 5
B

-Supervised, Unsupervised Learning, Semi-supervised Learning, Reinforcement

WK

Learning

2] a1 ZhZk o] Ml ka1 el 52, Linear regression, Logistic regression, Decision
tree, SVM algorithm, Naive Bayes, KNN, K-means, Random forest, Dimensionality
reduction, Gradient boosting, AdaBoosting, XGBoostZ 283k 5= Qi) ZFE o]
B o] T, SAS5E 2 AANAAMAANDA, 7] ol vt darelsE E4
o= W 751 st 2= ol t}

olof, ¥ dhrg o] A9 7} NF(10)E 27E A X #2415 98] NWDAF(20,30)
=2 Q17}5] = 9] ® (Input/Ingress)-, “Signaling Storm” 2] Analytics ID & 7| HFS
= Q17hE ), ZF NF(10)2] W 4/2] 3 4 B, B=3= NWDAF(20,30)°ll 23] 54 ¥
= NF(10)2] 574 A X, Bi= NF(10)7} 574 NF(NF(10) A4, F=3= E} NF, 1=
NF H ¢ W NF)oll thgt o = A5 Q2 3l Request *=+= Subscription M| A]
A1, EF NWDAF(20,30)°l o] &l R A, o5 A7 5 o] 2% %= Request £+

Subscription W] A| A & 333 4= 9l T}
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[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]

[221]

g a1, B g o] 4 -9- NWDAF(20,30)0ll 4] 2 Al 5] = % = (Output/Egress)<,
“Signaling Storm”%] Analytics IDE 7|HWFo 2 &= €},

o] 9} o] NWDAF(20,30)0ll 4 24 5] = & 3 (Output/Egress)<>, 2} NF(10)2]
Y7/ A B A E-& 27 3= Request = Subscription ™ Al A, NF(10)9] &
A A Hof thet A-S @ 4 3F= Request "=+ Subscription M A A, 8] % 4 El
£ o 5% o = A I (Insight)E A E3F= Response "=+ Notification ™ A] %], E}
NWDAF(20,30)° 2|3 &A% JH, o= A3} 52 23} Response 1=
Notification H| A A & ¥ 3}3F o= 3J T}

ol o], NWDAF(20,30)9] = 2 A 2~+-(22)+, “Signaling Storm” 2| Analytics ID &
7IRES 2 171 = ZF NF(10)9] W3/9) - AR, = NF(10)2] 54 41, 8%
I 37 AdH BE & WA SHE ARG o S5 datE TR, 7
NF(10) 2 NF(10) 1Fo] ¥4/ el (ol: Signaling Storm o1 )& ¥-A1/e) &3 5= 9)
=3

“1¢) 31, NWDAF(20,30)2] 3 2 A 2~ 31(22)+=, 8] A A el (<): Signaling Storm)
7F oA = = 5 NFQ| ol & 4 3 (Insight) &, 3 & 57 NFol o ¢ o = A3}
(Insight) 9] A& 7] &7 $F NF(10)°l "Signaling Storm” %] Analytics ID & 7|§F&
2 E8/49T 7

2 A 2F22)=, WHR/9F AR o A& ZF NF(10)°ll “Signaling Storm” 2]
Analytics IDE 7|9+ o 2 @ A&} a1, ZF NF(10)Z - o] W3/e) i A B E
“Signaling Storm” %] Analytics IDE 7|HFS 2 §] & vk-& 4= Qlt),

Lol 7h, LR A 2 5(22), M| A3 H ol S AALE 3ot 5 54 NFY
H] 4 /3 Elf (o] : Signaling Storm)7} 2] A ] &= condition(]: Accuracy)®l] W&}, F7}
A EA AR (H A&t A dolHGE>1%, 7414 ¢l do]E(Caused &
Al, Log), Bl 2+ 7] o] E)yE 54 NF(®E= ¢ A %= B} NF)°l| “Signaling
Storm” 9] Analytics IDE 7|HFO. & Q7o 5= glth.

olof], LR A A 22)E, F7H Q) A A HE Analytics IDE 7|HES. 2 Q1)
A wrol A A /MG o5 AAE o2, 54 NFoll & H]
el (oll: Signaling Storm o) E Al o5& 5 At

S, ZEAAR(22)F, 57 NFoll gk B 83 H o = AAE 3
sto] & e o 5 Axjol) whel, BF NWDAF((20,30)% A B & Adst 7 g
NWDAF(20,30)& 7} A B2 @338 5= qlt).

TA A o= A ey, LEA 2 (22)F, 54 NFol| o gk v A o = 4
A5 Faeto] &g o 5 A Tl o & A 95 (Accuracy), YL, IHA

7

o2

5= stUE 7IE 22, BF NWDAF(20,30) 22 AR HAdg Ao o glvt
A dE Y, TEALF22), A5 Al o g 4 2 (Accuracy)7F 7] A A
H 7]EA B ynh s e AV B Qe S FEo R day A,

3l B} NWDAF(E} Local NWDAF(20), B=3= Central NWDAF(30) & 2 2.3F 4 H &
Aesl o 24, Ef NWDAF(E} Local NWDAF(20), 4= Central NWDAF(30))°l A

.
|
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FAEE 54 NFOl U@ HE oS Av E S 9 g g g o F AR A
o o] g3 =% & 5 9k

[222]

[223]

[224]

[225]

[226]

[227]

[228]

[229]
[230]
[231]
[232]

[233]

[234]

]
ol & A ¥, B} NWDAF(E} Local NWDAF(20), B += Central NWDAF(30))°l A
57 NFell thal] =88 3k B| A7 el o 5 At & HE o] 5 4 & NF(10)
of A3t o =M, 3l NF(10)+= A2lo] 4] 8.7 3k NWDAF(20,30)2} 1 3H/<d

‘551 BF NWDAF(E} Local NWDAF(20), H2+= Central NWDAF(30))¢ll ¢ g+ <&
ol 5 AE A 2L ofof whel F& dAS e ¢ Q.

EUE o E EH, Z2ALFQ2)=, oS Aol Uk A & (Accuracy)7F 7]
AR 74 Bop snhar A e v B QLT 5 FE o R duE I,
115 B} NWDAF(E} Local NWDAF(20), B=3= Central NWDAF(30)) & & Q.3 3
FARE 2 qale] AL T, 54 NFol ojal 27h AR ¥4l ek w4
A % AR E Al Fado R HE 6% AE wESI NF10)] AY
% % 9l

ol A BW, al & NF(10):= #Hal o] 215 2.7 3 NWDAF(20,30) % B}
NWDAF(E} Local NWDAF(20), f£1= Central NWDAF(30)) Xt <13/ 5 ol] o] 3
SEEE A% o% AvhE A9 0, old) Wl $5 AxE FAY S 9l

thol 7k, - Wk of 4| NWDAF(20,30 3 2 A 2= 7(22))+=, Bl 8/ 3 o & 42}
5 3 shi= B4/ 52 H 9l (Signaling Storm Zone)E, Signaling Storm 2] H ¥,
Duration, A1¥] 2= 9 = ol o 4 91 = %84 A ast 2= gk,

oluff, LA /o= M= Zone IDE € = 9o, o & &9 Slice &, NF
Cluster '8, -2 54 UE % RAN location (ECGI, NCGI, GPS)Z /4 o 2
A

olof), E o] A ZF NE(10)3= NWDAF(20,30) & o= 2 3%E 2 % (Request =
+ Subscription) & ], B]| A4 EH] o & &a1 412 NF W 9 9] Zone IDE AF-8-3}
o a4+ Ut

o] 9} & E. 1l o] NWDAF(20,30)°l A %2 ¥] &= ol 5 2 7} (Analytics Output)
=, ol S AR ] g, o 5614 g El(oll: Signaling Storm)©ll T A 317] ¢
§ 35 AAE YEtl= AR S 7HE = 3

A o] & 59, o] 5 A I (Analytics Output)i= T32] 37}4](Prediction/Required
Action/Recommended Action)®= 1-3#-& 4= 1t}

-Prediction : Signaling Storm©| 24 = A 2} % (Accuracy)E W EFATE 18] a1
A AR A 5 ob g o o] vp2- 5= AUt

- Storm Time (] 71), @ll: 2023-04-12, 17:45:48:700

- Storm Period (7] Z}), <l: 00:05:03

- Accuracy (4 &%), of: 85%(% 112 Precision I} Recall 4k 118 8l # &
ROC Curve L33 7k = 3t}

- Process Information : ©] ™ AI/ML &+, &a12] <5, Z12] 3 parameter & A}-8-3l A
Prediction #-& #% =0 e A3, 2144, 524 52 hehiich, o] ri

N
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[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

[246]

NF(10)7} Z2E & 4= 9low, g o upe}A parameter Y H|O] EE F7F4 02
AT 5 Uk

- Signaling Storm Zone : 57 NF2| 13w ¥ %], NW Slice, UE/RAN A #] &,
£ NF Cluster©l] t g} filtering 4 H.o| T}, o] 4 B7} & A 8h= o] f-+=, th 9]
Core &, 7| A=, @rio] 315 = AL.oW, NF 4ol A 54 NF 89l thafj A=t
H] A A}AF el (of] : Signaling Storm) &3F-5 &A1 A& 4~ 9l oj A o]t} EEEH Signaling
Storm-> Core " A A, th=2] Core &, =& Core & W] F4 o2 YL 4 37|
ojj -0l v}

B wg o] A Prediction<, | = A 3} (Analytics Output)ol] &7 E$}o] ] ofof gt
=3

ol oll, NWDAF(20,30) & %-¥ o] = A 3} (Analytics Output) S A& &4 5= 2+
NF(10)+=, Predictions Zr2 2 sFHA, & Al o5 2 #H(Analytics Output)©ll 33}

= T 9 27HA] Actions whet o 5 A T} (Analytics Output)©l] W& F& H 4}
EFdd 3

27FA] Action 5 Requiredi= Z 5~¢] 31, Recommended & NF7} H & A& & & 4
A

- Required Action : Signaling Storm®l] T §F T =& HAs)sl7] gt 4 24
2o & AxE vt

NWDAF(20,30)2 Y€ o]l 2 2 3}H(Analytics Output)Z A& 7] ¥ = NF(10)=
HE= Al (Mandatory) Required Action®l] W& & A a5 74 =&
sl o gt} o] & &, vk &2 Action plans = A olE
(Procedure)ol] thall vl #] $+c}.(o] & F-3l Signaling Storm & &F 3] 31])

- pps reduction : 54 target NF¢} 2] £ %5 <1 Th(packet per second, transaction
per second, connection per second)

- overload protection : 57 T, 2| H/9 X D V| X5 ID H 2 ZHHe) Ao &
& st} o] = t} %3t Backoff timerE &-8-351o], 57 /A A (data, ims, etc) &
= registration(attach), session establishment/modification®] & 5/{+4 & 243k
A

- Rejection : 57 NF/©+ 2 2 (54 Procedurel] thal| A) Ao -§H2 54 AL
(Cause : EMM, ESM, SIP, SBI cause) & A &3}= W2l 50 2 v A| #] indication&
theFst Al WA skl 55 24T 5 T

- Configuration : 574 NF/'?H¢ = 9] local, global configuration & setup 4 H.E 7
gsto gy, A4 v NF/YHE 9] capability, high/med/low processing mode 2
internal/external information2| =71 72 /24| & 1] procedure W2 I F-oll o
gk parameterE WA & 5= gt}

- Recommended Action : Signaling Storm®l] th ¢t I ZX 2 M FH 5= T4

AatE yEbd
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[247]

[248]

[249]

[250]
[251]

[252]

[253]

[254]

[255]

[256]

[257]

[258]

NWDAF(20,30)2 - o = A 3} (Analytics output)%— A v == NF(10)+=
Recommended Actiong 418} 2] 0 22 =33k 4= 9l

Recommended Action<> Required Action®} & < F 7‘3 BRE X
AFA O 7 Prediction 357 S o 285 4 Q).

o A 1} o], ¥ o] wp =¥, NF ~ NWDAF 1hel] 1] 74 3 g (ol):
Signaling Storm) o] =& 91 ¢t A1 Analytics IDE A 2] 3}aL o] & ©] 8% NF ~
NWDAF 1t &4l 7|, 53] 'HE] NE/NWDAF 19| 521 7 & F-d g o 24
NFe| A/d/8] 47, 2 NF 7He] A/d/8] 47 52}, Signaling Storm &

olol weh AH ez AT 5 Y= = AR & TAL A

o

= A~
st glon, &

B dhd o] -85 = NF ¥ 9= Core NFo]| ¢+ ¥ %] = &=
A3/ Ell(ol: Signaling Storm)+= & "2(UENF) 2] NAS(Non-Access Stratum)
AgE o= 911, 71 A = (RANF) ¢ CU-CP, CU-UP, DU, RUCI A &= Z4-3] &
A 4= ATt El Fl-c, Fl-u)
olof] B kg o] %-§-5 1= NF FX|(10)2 4 SHUENF)S o 3te] A s,

UENF(10):= NF 1} A 0] 2 7] 4F 91| 3] o] 2~(Service Based Interface, SBI)ol| w}&
SBI Message 5 AH-8-5Fo] E418 3 8fi= FAl47 (ol 3, SBI 2L 85) 5 ¥ 3tato]
NF&} -3 €t}

wheA], 2ok o] &gk 2 A] o & 5 UENF(2HFunc), RANF(7| ] =7
Func)oll & dstHA 4-8E g A8 el i, 71 A=, 2o
T ol E NFell A &84 o|t}. = ¥ kg o] 285 = NF 42 (10)=, H=l
A A5 gk vk} 2ol NF2}she] & %l UE = UENFY 5= 3l

ohak A A] oAl B FE A o7 A 83 4= 9] = NF(Network Funcion, Core)E

2 Agsto] dystitt

£ 3h, WHHUENF) ~ NAS(MM Core) {F & 2}oll A Signaling Storm®l o $F Input/
Process/Output 4 H. 2 A E} 7} F/57 4 =] 7] w7, E}‘Q(UENF)@] X1 % Signaling
Storm | 2] of] t gt &2} trigger / conditions 3 = 9)

o] ¢ 3 B whg o] A8 ¥ i= NF 2] (10)2 A @ ¢H(UENF) S g Asstel A
™, o2k 2] UENF(10)©] Signaling Storm & F-5-A] Z 4= 9l

oo & o & 5, UENF(10):=, © =5 UENF(10)9] =¥ A H= &
A coverage X Y A, == B Slice 4 B, == Emergency Mode, H== 9]
Battery - Ell o] 2}, NWDAF(20,30) 2 8] 4 /J i (ol]: Signaling Storm)E- -
A/all 23t of| Z A I} (Analytics Output) S AE WS 5= ¢l

of| Z A I}(Analytics Output) & A &1H-2 UENF(10)+=, Slgnaling Storm ©] 49 u}
2} 7| Ao FE A e & 4= 9l o, F Aol UENF(10) AHA1 2] A B.(e]: W
B/9) R A H NWDAF(20,30)0] 98l E4 5= 54 AW, 5)5 %42 2 & Core
NWDAF(20,30) & &2 & 4= th

ol
ol

],
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[259] =, UENF(IO)O] Core -2 A& uj Signaling Storm(Z5, & %+52)0l whe} A UE-
Triggered, == Network-Triggered 2] .2 8= 4= 9l

[260] o] 4} A 1} o] B el o] uwl=H, NF(<|: UENF, RANF, AMF, SMF, UPF....)
~ NWDAF 1tell 8] 78 /3/d- el (¢ll: Signaling Storm) ol 5-& 13+ 4l Analytics ID&
A e skal o] & o] -85} Signaling Storm 5| H] 4 *J*JEHE WAl et o g
NF ~ NWDAF ZF, 3 E] NF/NWDAF 1 &2l 7| gl o 2 M, NF2] 4 A/H]
A7, 2 NF 1Fe] A4/m] A3 52}, Signaling Storm g‘% apolahal o] o o g
T AEE o= AR VI A Ak Tk

[261] ol & &, ¥ vk o A= NF2] | A4}, NF 7+2] 8] A4} 52}, Signaling Storm
o AT dar ofof] wheh H A o2 AT A QA HE 2, ol &2 1 of
719 F e TN E Ao 4 AetE 93 ¢ dE a9 o8 RESTh

[262] olalol| A 1=, B g o] A A] ofof] whE NFo| A 73 == Al 19 % Alof Wil
(NF ~ NWDAF 7t &4 7)ol thsl A8 stz

[263] X6 WA X 102, B g o] NFol| A 5280 5= Al-19 ¥ Allof ¥ =5 NF ~
NWDAF 7+ 541 7] 9ol ulg} A3 % = Call flowE H.olFE= 2 A] oS o]t

[264] Argoll 9bA, 5 6 WA 5 1004 3=, =213t e] A& 98] v] A8 A vk
NF ~ NWDAF WA 2] $:5=41 A] 8] A4 JAFEl(<]]: Signaling Storm) o] -8 9] 3k Al
T Analytics IDE A}-8-38= A = o] sjsH ),

[265] olal o] & 6 WA & 100 A =, AW 2 =21 3}9] o] A, 3t o] NWDAF(20)
& SAlEke] Ay Ehar 9l o) o] 2 3 NWDAF(20)-> Local NWDAFY 5= 9131
Central NWDAFY =% Qi t}.

[266] %68 Fxste] Ashd, & 694 = NF ~ NWDAF 7+ 5-4151] Signaling
Storm & 37| 9] ¢ procedure & H.o] 521 §J

[267] %69 (A) $-& A9 EH, NWDAF((20)7} Consumer NFell 8 &3, FH &
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