9% &> 0 OMnIPCF

oo Jasiill cdg 8 Jsuinall (955 851,86 iy config/runtime.exs gulai adu J]
romnipctf . Juwinidl elai iy jusio N> o glice JS sl pSau.

config :omnipcf,

sbi scheme: Systenm.
sbi addr: System.
sbi port: String.

“7777")),
nrf uri: System.
udr uri: System.
bsf uri: System.
mcc: System.
mnc: System.

heartbeat interval:

get env("SBI SCHEME", "http"),
get env("SBI ADDR", "127.0.0.13"),
to integer(System.get env("SBI PORT",

get env("NRF URI", "http://127.0.0.1:7777"),
get env("UDR URI", "http://127.0.0.12:7777"),
get env("BSF URI", "http://127.0.0.15:7777"),
get env("MCC", "999"),
get _env("MNC", "70"),

String.to integer(System.get env("HEARTBEAT INTERVAL", "10000")),

prometheus metrics

port:

String.to integer(System.get env("PROMETHEUS PORT", "9568"))

config :logger, :default formatter,
format: {OmniLogger.JsonFormatter, :format},

metadata: :all
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sbi scheme

sbi certfile

egull

Ilhttpll
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sbi keyfile

sbi addr

sbi port

nrf uri

udr uri

eoill

AN

wolloo ol oVl

oo i s Y

y "127.0.0.13"
y 7777
y “http://127.0.0.1:7777"

y “http://127.0.0.12:7777"



aolzoll eoidl  wolloo ol oV

bsf uri aluwlw ) "http://127.0.0.15:7777'
mcc abawdw Y 999"
mnc alwlw | Y "70"
328
heartbeat interval y 10000
- o)
(awl
prometheus metrics port 2ac y 9568
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BpYe

policy association ttl ms y 86400000

o)
(aub

presence reporting areas iay,> Y ac )l alay >



aolzoll eoidl  wolloo ol oV

hss api base url abwdw Y "https://127.0.0.1:8443'

J dazozoll dauol il daows)l nrf uri oSl Jguog Hu calizi
(http://127.0.0.10:7777) ¢ runtime.exs (http://127.0.0.1:7777 )aousll !
& doddoll NRF URI / runtime.exs gwusi oo S AU . Gles i asaziwg bo o2
NRF_URI g JSuiw.

aww buwul) ano=oll Ulml)asyl

62£ 8 Euitin 9 drozro wluol Yl o3 S PCC Cavinsdl oy Vg rawlundl [aygei doasg

oo aoxiall JLawYl Olly 1955 Y loxis laas lgiulas piy . c19S5 moilenS leis SMF ol of
auwlw UDR 49,209 Lo JL3 o8 lasle mill o Oplriisall pSat iz i lgiior piy dosd
JoiSo st 295l 058y e



Session-AMBR (s 259 V - wgllaw)

0551 Ol wazy 5€55I0N-AMBR (o sl 4351 o) 3] (gamo Juxs 3251 Y . I o J=ll W5
AMBR o paiall J jikisall SMF (subsSessionAmbr / subsSessAmbr. o UDM) ol
dwlow wlbly SM J awlxdl UDR (sessAmbr / sessionAmbr) sbisl| yad, i 82>l
Npcf SMPolicyControl 422 go Unprocessable Entity (cuwuwdl

ERROR INITIAL PARAMETERS) ,S3, Ua> Jimwi pizs SUPI/DNN. poi; oi SMF Lolg=l,
awl> PDU. oy ol go Yo mioly JSuins esbols SISt o955 @3 31 I piinall Jniy 13)
Mg b e . wlguue Jasxio Jazo 2> e wionas Session-AMBR (¢ UDM/HSS (APN-
AMBR JSJ DNN) éuwluw < lly ol SM _ awlxll UDR lel=.

Q0S ual,i8Vl (,ut GBR)

Jlid 0555 Y losic asular ot Q0S sgiz Vo 539790 &S e dviol i3l DNN iy m5 calo cale

JIRo.
laodl sl
5Ql 9 (u GBR. 1g> Jiadl cui i)

d8)sl soimo ARP 8
Sliwl 8,28 ARP NOT_PREEMPT

Gliwl cazio ARP PREEMPTABLE

% wlele QoS JOVJ ausl 9Vl DNN

Ilid 955 Y Loris pazims QOS aSuis b 420 dlawlss lgmwilio 835750 &S iio DNN. 350
Q0S a;0)o¥ 1> JaiYl (o doriall.



DNN 5QI aglgl ARP  GSliwVl s,29  @luiwVl casio

ims 5 1 MAY_ PREEMPT NOT PREEMPTABLE
sos 5 1 MAY_ PREEMPT NOT PREEMPTABLE
mcs 65 1 MAY PREEMPT NOT PREEMPTABLE

auvol oVl awluull (9 Sl wlls o Msuino

9 lginis o5 SMPolicyDecision ;365 ¥ lexis UDR «lly g .lgio sl UDR: PLMN CH,
RES MO RE. AC TY CH. UE IP CH. wlly go UDR Lo :dxy o Mo dosld 9o g
J| a9loYL g DEF QOS CH. SE AMBR CH.

lilwgll ggi alos > AF _J] QoS

Loslwg ligSo o dwaaxo s sl awlud| jargsi Jid oo paxiaws AF. laslwgll glgil
wiol,i8Y] .ag> Jiadl go §ullais dy9s8)l / dwiguall & ARP g» NOT PREEMPT /
PREEMPTABLE 1 d5)sl sgimo go (AUDIO). 2 (VIDEO) (s,51) 9 ol.

lslwoll g9 5Ql GBR UL/DL MBR UL/DL
AUDIO 1 64 Kbps / 64 Kbps 96 Kbps / 96 Kbps
VIDEO 2 512 Kbps /512 Kbps 2 Mbps / 2 Mbps

eye] 9 tlio it tlio ¢



62cld ansuul PCC
saclall oo anol iV ardrun VI
agiol 518V zloud! 52515 (JSJ DNN) 255
oo doxiall dauazall oxuidl 8366 UDR 200 (saclall 8 3020 oo LS ol)

oo ddidino 83608 AF (awwluad| Jasess) 100 (sl resPrio)

laudaill axe . ag=lg / 6,151 OAM

5 ¢ agaiosG SBl. o OMNIPCF 6,5] wliulai d2o 0 dgzle (OAM) Jsuinoll o dg7 g0
2 lgasaii aiy HTTPS. (o wllziw)l graz JSON. Guwlid 8o (9 ad9gale success /
error. asl e o)D) Jluo JS S5 pin /APl ga LS dlolSUl cdlall ol lue ols 13
oS d>g) pyaii piy colis]l Jelamll (b miogo LiveView (o ss (s il iousSil 5)leoll
M) jue HTTPS wlinlaill axo y dgzly 2o iz | Liz 7443 saioll Gle REST oia.

Lalasall HTTPS (TLS)
Saioll 8443

bl olsis 0.0.0.0

Obuwodl &L /api



Al algs Lol

ag, ,lall Slwoll
GET /api/status/api
GET /api/status/license
GET /api/status/nrf
GET /api/status/nf

aaw Luuad | o9
as, ,lall Hlwoll
GET /api/policy context
GET /api/sm policy
GET /api/sm policy/{id}
DELETE /api/sm policy/{id}
GET /api/am _policy
DELETE /api/am policy/{id}
GET /api/statistics

o gll
Jgsaxll dl> las| / AP
vasz il as.
Jaxuws aJl> NRF.
dox> all> NF: nf type (PCF). wloaxll
ailoll npcf-smpolicycontrol / npcf-

am-policy-control.
sbi addr/sbi port.

o gll
alousuid | awlbowd] B luw aosls.
dwlbow wlbli)l aoils SM alaill.
dawlow bls)l 8¢l 8 SM sa>1,.
dawlbuw bli,l al;] SM sa>lg.
dwlbow wlbls)l aails AM alasiull.
awlaw bli,l al;] AM sx>l,.

o lwlow 3¢ ld2o=xo uL.fLo:! SM/AM alasiull
22l @@W Jlaxls PCC aiiall.



wlblec OAM
as, lall T ol

Jurindl wdg (w9 NS oSl o e

(sbi addr, sbi port, nrf uri,

GET /api/oam/confi
P 9 udr _uri, mcc, mnc, «Jxuwdl Sgimeo
azaw NF / a5)9Y1).
cJasid] cadg (9 8o0xa)l pusll cuoxs
algiaoll puileoll: udr uri, nrf_uri,

PATCH /api/oam/config/{id} nf capacity, nf priority,
log level. ol axllall ue wliyazill
400 s aslall,
dwluw bli)l cyazi SM ol sl

PATCH / — : :

e /api/oam/sm policy/{id}  Jsuiwall (PATCH. moxy pcc rules
slasyg SMF) a93> of (DELETE).
dwluw bli)l cyazmi AM olay sl

PATCH Jsia]l (PATCH. Jus, ue ambr,

/ /api/oam/am policy/{id} : ( Jbe ue_ -

DELETE triggers, g pras jlaxg AMF) ol
a93> (DELETE).

POST /api/oam/log level Jasiiill i 29 Sl sptuso s
ol {"level": "<level>"}.

GET /api/oam/resources 3lgo plaxiwl BEAM VM,

GET /api/oam/diagnostics w bawzis BEAM VM,

POST /api/oam/nrf/reregister  Jumuw ésle| jo,9 NF go NRF.

GET /api/oam/peers URIS NF Jgogll dlog aigSall julaill.

GET /api/oam/nrf discovery O LasS| @il NRF J NFs sasisoll.



018 OAM Jumsisidl cadg a9 uoSill alilall

udr uri alwudiw
nrf uri alwlw
, da8
nf capacity
(s
AP
nf priority
Cao
log level aluwdlw

< Mouall

wlUasMaJl

URI J uwlwYl UDR. wlly pMeiwl 58 suaid] ju> J5a
W aow Ll

URI J uwlwII NRF. / Juzuid] 6,95 59 3paiddl ju> J53y
aJWl cdall yaws.

azw NF Cay 2 alo 9 daileall NRFJ| g9 ois ! NRF

aslsl NF Cape colo (o9 dilzall NRFJ] lg=ds iy ¢ NRF

oo x>lg emergency, alert, critical, error,
warning, warn, notice, info, debug.

oMzw 055 OMNIPCF JSON aolaio (OmniLogger.JsonFormatter) wlld!l gro> 2o
agalbgll aslnin]l dawlgy Jzudl bglas juoei pi .a89 ,0ll darawgll: [SM Policy], [AM
Policy], [PolicyAuth], [PccRules], [UDR Client], [BSF Client], [Policy
Notification]. o¥s| Joxii SM/AM g bls )Y 9 ,20SUPlawd=dl §luw 3L,] i !
(SUPI awd> 9,20 PDU, DNN! alsleoll (8 120) S0y . jiian JS guii) dnlaindl oMl
alg aasi N> o il w8y w8 Jxud| s9imo uxi OAM /api/oam/log level.
aliS logger ¢ runtime.exs adisiil Josill abl cundg guowis HLs> .



a9l 09 wlwlid
OmniPCF

Grouis wlwlall o e oy Prometheus (Je prometheus metrics port (_uol w9Vl
9568 ) »ic /metrics.

Ll jwlall Slas] slowl posinw (Jio omni pcf.sm policy.create.count)egs !
Jxai Prometheus aios s2all slawVl o 35T .olsl pioge s LS aliw wlb i go lgio
couww Jileo aa9adl /metrics wlgwidl Juogi Jud juivlo.



awlbuw wlbwlid SM

onblall goidl  wliowll o gl

cbiw| oldac
supi, dwluw SM
omni pcf sm policy create count sl dnn, (Jsd
result SUPI/DNN.
Uos ol zlx).

omni pcf sm policy delete count slae SUPL S5 lilas
- = = - - dnn duwlow SM.
aw> o slgisl
<OV
dawluw SM
omni pcf sm policy expire count sl (s Y) (L] cans
PIAE A
slgiil/ lo Liuid |
wdgll).

wllas Jloz]

dow bow sliw]
omni pcf sm policy creates total sl result SM cuw>

[ tlx ) axwdl

(s .

wlbls)l Hae
omni pcf active sm policies count  _julbs (s V) duwlw SM



ovlall

omni pcf am policy create count
omni pcf am policy update count

omni pcf am policy delete count

omni pcf am policy expire count

omni pcf am policy creates total

omni pcf active am policies count

eoall

slhae

slae

slae

slae

slae

ovlio

amloddl jougai wluwlid

dox> whlsll o3 lasi Npcf PolicyAuthorization (AF/VONR). awl> Jexi ilg
Sudai IMS/AF o0 cu Jaras digoino wladas (J|.

< Luowusi]

supi,
result

result

supi

(s V)

result

(s V)

o gll

dwluw AM,

i wldos
dwlbow AM
(o> ol zlz).

dawlow AM,

a>No slgil
dwlw wlbls)l
AM (Ledl;] caos
PIE

s lgiil/ b Liudd |
cadgll)

wllac (Jloz]
daw L L]
AM s

wlbls)l sas
dwluw AM



omni pcf policy authorization create count

omni pcf policy authorization update count

omni pcf policy authorization delete count

omni pcf policy authorization pcscf restoration count

goill

>lace

slace

slacs

slae

< lioan

resul-

resul-

(s s )



oxcld wlwlio PCC
o~ Lall

omni pcf pcc rule installs total

< lbwld NRF

ovbLall

omni pcf nrf registration status

egull

slae

el

< boauidl o gll
oy Sl ol
¢ i
e sxc s PCC.
< Lol o gll
Jizuws aJl> NRF

nf type (1 =0 J=wo
Jzame s =).



< lbwls VM BEAM

onblLall

beam memory total

beam memory processes

beam memory processes used

beam memory system

beam memory atom

beam memory atom used

beam memory binary

beam memory code

beam memory ets

beam processes count

beam ports count

beam atom count

beam vm uptime

eoall

ovlio

owlido

owlido

o gll

5,515 Loz BEAM (culy).

wldos) aasazall 6,513J1 Erlang.

alowlgs Eles doxximall 6,131
< llasll.

(ellasll ut) pladl 5,515,

bl 6,515 Wlazl.

ool | w13l 8,515,

aslis 8 ,S15.

298l 8,515,

Jox> 6,513 ETS.

wldac >ac Erlang.

2l oae Erlang.

el sas.

Juziis eadg VM (wilgs).



e Jle PromQL

# awlbw sbiv]| gzl Jose SM g Lo 5 saw e
sum(rate(omni pcf sm policy creates total{result="success"}[5m]))
/ sum(rate(omni pcf sm policy creates total[5m]))

# awlbow slis | Jiww SM JSJ DNN
sum by (dnn) (rate(omni pcf sm policy create count{result="error"}

[5m]))

# J adldl dbindl oWlLs Y1 SM + AM
omni pcf active sm policies count +
omni pcf active am policies count

# oS, oJ 15] assris PCF go Mz NRF
omni pcf nrf registration status <1

# 62c B cuis Josro PCC
rate(omni pcf pcc rule installs total[5m])



wblece JLd> OMmniPCF

OMnIPCF awluwd!l (8 oSl aaulbg g0 (PCF) 8lgi 9 Omnitouch 5G. skl alasi il
sy raSwid] 9 awlowd) sl SMF awd> JS o Jolridl a4au$5 PDU (ac1g8 PCC. session-
AMBR. Q0S 63 JSJ) juzue AMF JSJ &S ,xly Joool! duwlumy UE oSy ail S . Jauo
i) Joxi il Gulaill daalog 9 dagzgodl dwluad] Jasgas doxs e IMS/VONR 5935 I
pesaze e Jaros Ygoioo.

e OMnNiPCF wloas ) SBI:

e Npcf SMPolicyControl (TS 29.512): JSJ .o lud=dl 6,] awlbuw wlbls)l
dud> PDU gy SMF, ausy PCF & y59allg dawlundl 9 oSl 51,8 (PCC): xclgd
PCC. auwl=ll xclgs (session-AMBR). «l,1,8 QoS &S =)l (9 oSl wlilyg.

* Npcf_AMPolicyControl (TS 29.507): JSJ .a5 =l Jgo gl damwlow wlols)l
Jizaws UE aiiuy AMF, ausy PCF UE-AMBR (s oSl wljaxog jogaoll
dow Luwd 1.

* Npcf_PolicyAuthorization (TS 29.514): by . §ulbil awl> o lbluw
Suboidl aalog (AF). 85le IMS P-CSCF. g xinn, (lailwgll Lasgai PCF xclgs PCC
dvauazo (5 weo $93 JioQl 1 J VONR) J] lg=92yg SMF awlow llioy s3I SM
- aolxJl UE.

ooy, OMNiPCF o & iie JSJ awluw bl UDR (Nudr_DataRepository. TS
29.519) ylsic bl J=uuyg UE J| PCF _é BSF (Nbsf Management. TS 29.521)
oSwoii iz AF sl lauST (o PCF pazy UE wllio] Jlw,l poisg amis Jzuwy . ouso
heartbeat _J| NRF.

alawlgs Jgloo awluw bli)l JS GenServer jauazo (awlbw bls)l JSJ 82519 dadac SM
dawlbaw bli)l JSJ 822199 AM) . Jzxw W5 o led] oo gl ping duwlowdl (b uino lgade 9 in
bl )Vl s juwsi (aclgs PCC. wl,l,8 QoS session-AMBR. UE-AMBR. bl «wljaxoll
BSF) Jgaz 9 amwlud| jousai) Q9@ il awl> obluw blasYl ey aSlall adas)l 9
ETS. o3b .zlio it Joladl luo o5 Loxic pozimy JiSs) 8,513l (8 cdso oz oyl Jlin
Jas {8,513l 9 lg lasixodl Jusuiuidl wdg alb w ddaw ,oll allxJl UDR $gigall ruanll
alawlgs wlbls)Yl clis] sole] pig «IJ jiinall dwluw wlld SMF gAMF o lud> slae] xic
PDU o Mzuuills.
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L9 1plail JSus PCF. ,lb| PCC. Lailas aka,> Q0S 5 auwwlallQl

xelgd il | 16 ,55ally awludl o oSl JSu» PCC. Loy, Jl

wlaulaill axo y ag=lg Npcf AMPolicyControl: Jgwogll dawluw bls)l
as =llg

wlaulaill axo  ag=lg Npcf_SMPolicyControl: &,15] dawlow bls)l
auwd=Jl. SmPolicyDecision

wliulai| axo  4g>ls Npcf_PolicyAuthorization: laslws Jaseai AF.

Nudr_DataRepository: lgic elriwy il awlbadl wlly 5,150 PCF
lgas & idiass

Nbsf Management: bls,| Jixws PCF (BSF)

aslad| oLl glgil (FlowInformation. S-NSSAI, Ambr)

algs blaig wlg>loll SBI

il bli gra> pas SBI 5G ylgic eaxi URL GuwlwYl {sbi scheme}://{sbi addr}:

{sbi port}.



Npcf SMPolicyControl (TS 29.512)

a0g plall

POST

GET

POST

POST

Lol

/npcf-smpolicycontrol/vl/sm-
policies

/npcf-smpolicycontrol/v1l/sm-
policies/{smPolicyId}

/npcf-smpolicycontrol/vl/sm-
policies/{smPolicyId}/update

/npcf-smpolicycontrol/vl/sm-
policies/{smPolicyId}/delete

o oll

¢ Law|
bls)l
dawluw SM

osl,9
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dawluw SM

L)l
dw luw SM
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bl
dawluw SM

asuolgall

TS 29.512
4.2.2

TS 29.512
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POST
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POST

DELETE

S Luall

/npcf-am-policy-control/vl/policies

/npcf-am-policy-
control/vl/policies/{polAssold}
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control/vl/policies/{polAssoId}
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Npcf PolicyAuthorization (TS 29.514)

a0g plall

POST

GET

PATCH

POST

PUT

DELETE

POST

/npcf-policyauthorization/vl/app-

sessions

/npcf-policyauthorization/vl/app-
sessions/{appSessionId}

/npcf-policyauthorization/vl/app-
sessions/{appSessionId}

/npcf-policyauthorization/vl/app-
sessions/{appSessionld}/delete

/npcf-policyauthorization/vl/app-
sessions/{appSessionId}/events-
subscription

/npcf-policyauthorization/vl/app-
sessions/{appSessionId}/events-
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/npcf-policyauthorization/vl/app-
sessions/pcscf-restoration
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POST /npcf-policy- abw y slesiwl UDR s aic TS
data-notify I iiue]| dawlud! wlly 29.519

iV [ wlladl osle
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Lilwgll wligSs goxi (medComponents) aclgd lawl PCC. 201 xsxy Created go
AppSessionContext uuijs & jxoll Location.

PPN | [N PY YT

awluw lolu,l sbiu] SM (TS 29.512 4.2.2 suuall)

esvitiz, Loaie SMF awd> PDU. awliw olsl sbisl pgis SM. séxis PCF g iy «3lud] oo
auwluw ©lly SM o UDR. 51,8 coiny PCC. (58 (27 Jiasl) s ol ¥l Jole sl
oo dwwldl ©lly uss ol,luw] UDR. olsie bls,l Jxumus UE (8 BSF.



EMF OmnriPCF LIDR BS5F

POST inpcl-ampodicycontroliv Lism-policies
SmPoboyCoetoxtlata: supd, pduSescionid, don)
ishiceindn, notfcatonin, ipvAAddocs, adbcSessionAmbr

validate mandatory IEs
- -":
=GET /nudr-driv2ipolicy-data/ues! | supi | sm-data?snasai=_ Sdnn

3
alt [UDR. awailabie]

SemiPalicyiData (smPolicySaasaiData -» smPolicyDnnbata
[sesslminr, chargingRules, iggers
VDR unassilabike]
Procood with dofaudt policy

- Resolee session-AMBR [ s SessinAmbnisuba Sooalimite
[UDR seschmibr -» flat sessionAmby - Tallback

"y
—

Build SmiPslicyDecition (sescRules, pooAules
IyeesDocs, trafContDecs, palicyCiFReq Trggers

cubseribe policy-data change (Desl-ofMo)
ialiback inpol-policy-data-notify)
POST inbsl-managementiv LipcfBindings (UE IP - this PCF)
. "
Created (Location: bindinghd) 201
Created + Location (SmPolicyDecsion) 201
SkF OminiPCF LIDR 85F

J> «ui i session-AMBR g»: AMBR (o padoll I yisuell SMF (subsSessionAmbr. Yo
subsSessAMbr . ;o 395 L)l UDM), dawluw wlly o5 SM (o disiacll UDR
(smPolicySnssaiData[snssai].smPolicyDnnData[dnn].sessAmbr). oi
sessionAmbr Jzuw ¢ glawell UDR. (Jzumell) goazxoll cadsoll oy il 5. AMBR

oo @ao029oll PCF aio 9, sl groxidl Joro oS lgil 1 99ig0ll jrumooll n» SMF
awulz] PDU. Lz BSF luo (o Jozsg 2g7 Jiadl on init ols 13 . Jolell BSF of s olayl
oSy o) awladl slis] gios ¥ 59290 uz)l QOS ol s3I AF lan J> o PCF a>g; iz
Lo, JI.

awlbuw bli)l cud> SM (TS 29.512 4.2.3 oauall)

Parse error on line 7: ... process ruleReports PCF->>PCF: Eval ------------------=---
-~ Expecting 'SOLID_OPEN_ARROW!', 'DOTTED_OPEN_ARROW!',
'SOLID_ARROW!', 'BIDIRECTIONAL SOLID_ARROW!', 'DOTTED_ARROW',
'‘BIDIRECTIONAL DOTTED_ARROW!', 'SOLID_CROSS', 'DOTTED_CROSS',

'SOLID _POINT', 'DOTTED_POINT', got ‘'NEWLINE'

| baze alglxall |

oMl 85le] piy UDR (o piy tawldl dlo 95 jamo Jusin piy lodic laié oozl aic
s S iy Y loxis calSo pdeiwl PCF dails (o Lo] aluin pi 28 15amo o



repPolicyCtrlReqTriggers lic &y il SMF acgozo 9 lgio .__gi o8 ) &l e

oz oo gliwdl W oo asle anslal i 0sSi boais (ol (ol ,W diniol] wljamaoll

usi tengaxd| ipv4Address / ipv6AddressPrefix go 5919y UE IP CH. ,usig
ratType J] AC TY CH. ,u#is servingNetwork oJ| PLMN CH. sls ruleReports J|
RES MO RE. wljaxoll dacgazx0 9 §ullaodl joxall 9IS 5] lasd Xlo @il joxoll xxy
iz sl gallaiy ol 5] . w9 dawo vyl wljexall dcgoxo Hlail) bbls W auiall
oo 22> pMeiwl 9es Al AW e sl by 8ole] e UDR.

awluw bli,l 93> SM (TS 29.512 4.2.4 paudll)

SMF OmniPCF BSF

POST /npcf-smpolicycontrol/vl/sm-policies/{smPolicyld}/delete
(SmPolicyDeleteData)

DELETE /nbsf-management/v1/pcfBindings/{bindingld}

Stop association worker (state cleared)

204 No Content

SMF OmniPCF BSF

awbuw loli,l sbiu] AM (TS 29.507 4.2.2 eausll)

Parse error on line 14: ... CH if AMBR differs) PCF-->>AMF: 201 --------------------
---" Expecting 'SOLID_OPEN_ARROW!', 'DOTTED_OPEN_ARROW',
'‘SOLID_ARROW:', 'BIDIRECTIONAL_SOLID_ARROW', 'DOTTED_ARROW!',
'‘BIDIRECTIONAL_DOTTED_ARROW!', 'SOLID_CROSS', 'DOTTED_CROSS',
'‘SOLID_POINT', 'DOTTED_POINT', got 'NEWLINE'

| baze alglxall |

UE-AMBR g» jogaoll subscribedUeAmbr o UDR (il dousll Vg 59250 0555 loaic
lgoad AMF. a0 Husi piy UE AMBR CH calixi Lais UE-AMBR )0 Lic glo)l AMF e
UE-AMBR J jiiiun]l.



awlbow bli,l cua= AM (TS 29.507 4.2.3 ocuuall)

SMF OrniniPCF BSF
POST inp = onirolfvlism-policies/{smPalicyld } idelete
mPo Jeletell
. "
DELETE /mkr g LipciBinding: bindingld
-
Stop s vk d
S
Mo Content 204
-
SMF OrminiPCF BSF

Jolod bl youges VONR (TS 29.514)

iz ga I3a PCF Laaxol (Sioludl Joll o VONR. pg6; 1aallSo e 5] piy Loaisc IMS
P-CSCF (S Joss s3I AF) oz ailwell caay s3I Gulaill aud> (§luw slisl PCF
62¢8 PCC GBR (5QI 1 weall) (| lgrdxg SMF dwluw lliay s3I SM  aoll UE. aic
BYE. pgai AF pgisg damd=ll 93 PCF saclall all;L.

P-CSCF (AF) OmniPCF SMF

POST /npcf-policyauthorization/v1/app-sessions
(ascReqgData: notifUri, suppFeat, uelpv4/uelpv6,
medComponents [AUDIO])

Validate (exactly one UE identifier)
Store AppSessionContext (ETS), assign appSessionld
Match SM policy worker by UE IPv4/IPv6 (fallback SUPI)
Build PCC rule (5QI 1 GBR) + QoS decision from media

SM policy change notify (install GBR PCC rule)

201 Created (ascRespData.appSessionid)

SIP BYE

POST .../app-sessions/{appSessionld}/delete

SM policy change notify (remove rule: null-valued PCC rule)

204 No Content (or 200 with evsNotif)

P-CSCF (AF) OmniPCF SMF

azgi AF UE alawwlg, IP. pgi 13 PCF awluw bls,)| go Gudaill dwul> aiylloo, SM alawwls,
UE IPV4 oi Vol UE IPV6. (J| 392 Yo SUPI sl asaii piy ¥ loaic Y] IP. aollSo Joxi VONR



ole xaiss Gl IPV6 Lais ueIpv6 . g9 ol 13 IPV6 ol allj¥ls caiill o JS (o8 5,900
Jsoly bl wle blaxl . jaaoe §93 cuwii pas UE IP .o a>ls bli)l adx Loy o
dawlaw sliw] jolais SM el Jozy JUu Y enxd bls,l sl IPV4 (supersede-on-create):
go Jole WY sas gullais Lodic IP axdl awdAll ilgrua> ] saclall @95 oy vanlaziwl slze

awlow olle uss Il il UDR (TS 29.519)

auwlow sLiws] 2ie SM, & ii PCF (2g> Jiasl) oo amlbowd] @bl jus ol)lai] 9 UDR
oz oo «Jiioll UDR slexiwYl /npcf-policy-data-notify. wlly juxi loaic
psis 1) yidisall aw @@ uw UDR Jolisg slesiwdl s (] slesiml Jlw b PCF sl go

6 iliad| o lbls, M.

)

POST /npcf-policy-data-notify (changed policy data

Identify affected SM/AM associations
Recompute decision for each affected association

SM/AM policy change notify (as needed)

204 No Content

UDR OmniPCF SMF

o amlaull ounloo PCC

JSaa SmPolicyDecision

dawlow bls)l JSJ SM. sy PCF SmPolicyDecision (TS 29.512 1-5.6.2.3 Jga=Jl) Giwe
dwlow wlbly JLauwYl wlls o UDR dadxoll dawludly:



SmPolicyDecision
sessRules:

SessRule-{dnn}:
sessRuleld: "SessRule-{dnn}"

authSessAmbr: {uplink, downlink}
subsSessAmbr / UDR sessAmbr (required; else 422)
authDefQos: {5qi, arp} <- subscribed / DNN

profile / 5QI 9

<- subsSessionAmbr /

pccRules:
PccRule-{dnn}-default: <- always present

(permit-all, precedence 255)
flowInfos: [permit out ip from any to {uelp},

permit out ip from {uelp} to any]
refQosData: ["QosData-{dnn}"]
refTcData: ["TcData-{dnn}"]
{udr-charging-rule}: <- 0..n dedicated rules
from UDR chargingRules

gosDecs:
QosData-{dnn}: {5qi, arp, maxbrUl, maxbrDl} maxbr =
session-AMBR
traffContDecs:
TcData-{dnn}: {flowStatus: ENABLED}
] <- default set or UDR-

policyCtrlReqTriggers: [

provided
suppFeat: negotiated feature bitmap

Jo> aronusi session-AMBR (N7 / Npcf SM policy)

Jo> oy s€ssion-AMBR alauwlgs Jiinell SMF awlow Gluw 9 SM i iy aisl 18 pisg
oo «usleYl subsSessionAmbr oi subsSessAMbr (il Jussisill lodMS Joub oiy). goay

PCF 9 aglxoll aousll sessRules.*.authSessAmbr (S lgwS=g maxbrul / maxbrD1l

apiol 519Vl aclgall). awluw lily 5935 UDR S dicsao o] doyall
smPolicySnssaiData[snssai].smPolicyDnnData[dnn].sessAmbr j'azkuuosi
sessionAmbr. oS> session-AMBR (o aocxfioll PCF aio 9, sl groxill Joro
SMF awul=d PDU: boslel il dosill ol coleboill (o S8 I5uio J iiaall 0lS 15] PCF Lo
i .ap,ludl 5€5510N-AMBR s, iy uan sl oo leio sl J> oSos o) 199 tarel ;]



422 _ slisYl (cud! ERROR INITIAL PARAMETERS) gilroo criol,idl ] 83520 o You
om a, Wl Jgindl slowl ol lasY (34# alSinell) caouas dualall o 3 38 SMF o PCF
(sessionAmbr Jléo subsSessAmbr): Jus, OmMNiPCF 55 Y iz wllall (9 sl S
blaw] | :ladl pxc AMBR caoas I iinoll.

»clgd PCC

awlow 51,9 JS seim SM sxc s (le PCC U s uiv JS o dwinl 5291 DNN (255 a,6)9Y1).
Uy M=

* o 8loiamuo arssoire 2£lgd UDR: ¥ danaxoll aulll dasaxoll 6 ugall xclgd
awlaw <bly SM e UDR (chargingRules JI ez DNN. 200 auol isl a,5)5])
8228 lgio JS uai PCC 1,8 (J]| aslioYl awanazo QOS pgiy; SMF (§92iS lginin
QoS 5G (g9 Jio GBR 5QI 1 J VONR).

* o 62oiauwo 2clg9 AF: xclgd awludl jaygei dawl> (o lailwgll wligSo puai
PCC wwoui pcc-af-{component} (Lol sl 100 a6)oY1) 5 2oQl £oi (po doisao
Loslws)l (AUDIO-1. VIDEO-2. 9-s,51). (J] lg2> pis SMF dunluw leuiv] ue
SM. a&,l9 douss b))l Gl oo xelsall puai dlj] pi « Gulaidl dawd> 93> aic
(TS 29.512 xclgall allj]).

O aosoo 6,i99 62£l9 51695 UDR

39290 il V9 Lavaxo Jolo Judgi oy (ot d>lg HuSe e AF do) Kol BSioliyy aiuiiy)
doild 9 J>2eS chargingRules awluw wll = SM e I il
smPolicySnssaiData[snssai].smPolicyDnnData[dnn].chargingRules. J>xo JS
8225 gn dnslall & PCC 1,i, ‘63>lg duaaro PCF saclall sl Jos| JSU adll Jgaxll
Jls9 QOS Ll eI



Jaxdl

name

precedence

flowInfos

5qi

arp

gbrul /

gbrDl

mbrul /
mbrDl

82cl8 9 20 PCC (pccRuleld).

lowsis oz ‘el ayglol = J5i) saclall ayglgf
(255 s JSo zlowd] 82218 L.

wYo] o daoild FlowInformation

(el wlui o) waslall lgde sulois
Wl b0 ey SMF LS (TS 29.571).

5Q1 1,5 QoS sxil.

58S ARP (priorityLevel.
preemptCap. preemptVuln).

ousin 08 tJawl/leY Ogaianll cull Jazo
dousll o3 GBR (64" Jio Kbps").

o e fdawl/leY uadVl el Jass

dosd GBR a93> aic.

o 3] ol eV
a9i>

pcc-dedicated-

{n}

200

[1 (el Y sxclall

2983 iy > S ]

Q0S U (ol 3
DNN 5QI

b oS 1y pai piy
6990 (NULL o5 I3]

lgs3>)

gbrul / gbrDl

U aSasdl G mo wami sas i)l ¢ el iy DNN (JI dnn aw jio aSuiv Jlzo sl allj] sz
.MNC...). tliso il 13] S-NSSAI of DNN Jzuw ¢ asle sazall UDR, 592, PCF Jol J|
J55] S-NSSAI go gullaiy s3Jl sst Jos] Jolg DNN. ple ap,m colo sulaiy J1ju Y 13
038 .a>lg flowInfos: aS,> sl gl ¥ Sy cuii §935 wloglro s sgim ¥ (il sac Ll

IO )R

5Ql ¢ GBR ¢ ARP

whls Jaxi QoS 5 JIQL blaisYly sapazil as)sls (ARP: L 3LiwYl 6,38 «as)sY] s gimo
Bliw)l casio) wladni auuidl (9 GBR. (uadVls digosanll cadl &Yase
(gbrUl/gbrDl/maxbrUl/maxbrDl) o 1-5.7.4 Jgaxll laég TS 23.501. pga; PCF sl



oo GBR Lslws) AF (5QI 1/2) yo 6,890 dmwaxe wMolxls UDR. it xg7 Jiasly GBR
(5Q1 9) axol 81 xclgall.

wluell joglas (suppFeat)

JW o dogcanll Wil (e doss JS Joglais AND (o asgllaoll wljuall dday > o Soi
oo d0gCxall wliwell dlay 5 o gimall PCF, aluluwS lede jogloiall aoysll 85le| go
duwlow 9 oSl tdogeaall bail 2l L6 ko dawwlouw SM OX3F ., 0 awludl jasg4aix3F .
dawlow 9 oSl AM OX1F. 0 ] Judzill abladl e of 83s8aall Cllall alay,5 Joglais.



clos] 0o LinSiwl
OmniPCF

awbuw bli,l 609 SM 400
(MANDATORY IE MISSING /
ERROR INITIAL PARAMETERS)

saia5 SmPolicyContextData (J| IE azgoll cllai, .ol jJ] Ssupi g pduSessionId o
pduSessionType ¢ dnn g notificationUri g sliceInfo (gl>,] i 839880 cuilS 3]
MANDATORY_IE MISSING); olgic doasll cllai oS UE plaziwd L8 (ipv4Address /
ipv6AddressPrefix) oussg ERROR INITIAL PARAMETERS sgims e gaxidl Juius xic
Olsie 098y o L .a0axll IP U UE poi, 5l SMF awd> slis] sz ailay UPF, Jiws ols 13
PFCP Lavaxi Jid IP ilz o aadzll slis] o gam 2,16 Jaxll J i SMF VYl

awlbuw bls,l 609 SM 403
(POLICY _CONTEXT DENIED)

Jzxw o $éx e JSuin GLO@ I awlull o Gixill ,Si baic acls )| pi PCF Jo>
S o 6,00 Callall,

awlbuw bls,l 6o9c SM 422 (1999,
session-AMBR)

J> 0Saall o oS4 o session-AMBR o subsSessionAmbr / subsSessAmbr peasall
oo SMF (o UDM) (o si UDR (sessAmbr / sessionAmbr glowoll): jas, i 13

422 go sbisYl Unprocessable Entity (cwwll ERROR INITIAL PARAMETERS) pgdsg
SMF auwl> <lJL, PDU. s Jazows ol [SM Policy] No Session-AMBR available
for SUPI=... DNN=... <ulS (& lw :giluas (bolizl Jasoe Jlin 32, o) .aJl> JSJ PCF



1000 6 yisino dwiol,isl doxd Jowims Kbps 5 awdz) (i)l x| el JSuin el JIG
ol o ST U o s Mol 08 .(34# alSuinall) Huauazall i ouS uinall UDM/HSS
Louazy, 5€55i0N-AMBR & jikisoll (pgis i> SMF S agizei solel, subsSessAmbr) ol o
UDR x2; sessAmbr awluw wlly é SM. ol lasY OMNiPCF o JS Jud,
subsSessionAmbr g subsSessAmbr ;o SMF. s Jsaxll slawl gllai pas ols 13
d [

< Lo Msiawl Juiud UDR / awlbadl ganlos
ariol 9V O QO

olS 15] UDR Jzuwy (las slei ol Jssosll Jils ¢ PCF [UDR Client] SM policy query
failed for {supi} (w9 lebsley bo of AM) zlowdl 82618 sagiol ,idYl awlumd! go Joolsss
5 ezazll DNN 5 51QI 9 Q0S ol la>Y .auol,i8Y1 session-AMBR oo il 0 vy J1ju Y
SMF (subsSessAmbr) J So ¥ cu> al] 0dn 9 UDR 4945 S€SSAMDT oiuw Vg !

oo i (oMel Jlail) slawYl yas, udr uri. oJ| Jsosll adilss UDR. olg UDR o s
dwboudl ©lly 5,190 TS 29.519 V2 (/nudr-dr/v2/policy-data/ues/{ueld}/sm-
data g /am-data).

yosoIo (§9 2 AF (VONR) aixsis ois V
151

awluw bli)l go dwludl Jassss $ulni duwd> aisllao HSanll o Ss o SM o Giami .au>
Ol: AF G 520 28 UE dwluw go ullaiy SM (paziws (il dolSall Jaxi ol wazy IPV6 laas
ueIpv6); awluw bls,l 5629 SM plgic UsJ IP U UE Ly, Juzmais BSF ol fas polll
el J=udl [PolicyAuth] Notifying N SM policy assoc(s). 3= No SM
policy association found &Us Jox x> Jole 329; ¥ ail sy IP/SUPL. Lusi adai,
oain il gulaill duds> Jom taolSall slgi] e saslall allj| le aallaosll IPV6 Lass
ueIpv6. 5 §9 slgl oiy ¥ (ullon bli)l gex 13JQI 1 I3,

lou,;, Jasaws Juias BSF

olS 15] BSF CsLawST Juiws of Jeuosl) Jul8 e NRF J BSF olSs bsf uri gl Lbls ol
J=udl [SM Policy] BSF binding registration failed. awlw Jlji Y SM a=is
oSJ) Q0S lxy il AF l3n J> lgiSoy ¥ PCF U UE CLawS| o gam . ilial NRF J BSF



wblizly bsf uri. oles A Uay, Jla ol Juzowill e 403 sy UE pi) Jzall 59290
(J2ally Lo ro ail Ll azo Jolsill.

awlow olbls,l oS, AM

wlbls)l sbis] e AM Jazuws ais UE olbls)lg «Jazawdl slad] aic lgo3>9 SM sliw] aic
dulz PDU poi; 0l gdsioll (o Jlju Y .bo,laols AMF g SMF ol I5] . me JSuis Lgoim
il aulac 151 clgimall Jowyy (Juzis @@ 85lc] a2 Jliadl Jusw ls AMF ol SMF), ols
wlbli)l g JS 1Y W] ety Y bLi,YI AM g SM (e Gl gis TTL oSl oy Lo
alowlgs a9 policy association ttl ms (24 sl .aul Ll 86400000 uol,isYl
iclw). .bli)Yl clg] o axNall clgil xicy gimoall cuaxi JS e cdsall Husi 8ole] ol
lan TTL sl . amwlwYl sl 6,95 adl puds vdopumindl wlbli, Y1 3o dlaxll o

omni pcf active am policies count. wlwlw wlbli,¥I SM, wliylkill wluwl>g
alawlgs lglas] sole] aivg 8,511 8 g lasixall Jusinidl widg adl> s AMF g SMF aic
wluwd>g Mzl slac] PDU.

< Mowadl oL,

dilnioll doxio; Jzall bglas Iait [SM Policy]. [AM Policy]. [PolicyAuth].
[PccRules]. [UDR Client]. [BSF Client]. [Policy Notification]. Jouiw
Yo SM/AM g bls VI 9 20 SUPlawd=)l §luw 3L,] oi ¢ (SUPLL dad> 9,20 PDU.
DNN. aloleoll 9 y20) I yisino JS guid dolaindl wMmudl.






