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« PRA

* MME(Mobility Management Entity)

» Cisco SGW(Serving Gateway)/Cisco PGW(Packet Data Network Gateway)
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BMB it identified by a specific element 1D in IPv6 sddress

+—— Ten ENB usage a5 3 different Presence Reporting Area

k0
PRA Z;s;erg;Reporting(EHléﬁ
OCS 2L BT AlAH
GW 70| E 2 Ol(GGSN/PGW)
PCRF (@M 3 A% 7|s
NE Fals RSPy
MME Dag|g| 22| AEE]|
SGW M AHo|E<)0|
PGW %! A o|E 0|

st g L 1 At
« 5G NSA T+% 2| Option3x 2 =012+ || oHE

*+ MMIE identifies gNB vs. eNB usage.

* MMIE sends Modify Bearer Request with
Presence Reporting Area to SPGW and
then PCRF

MME Vendor specific solution, needs to be consulted
with the MME vendor.
Identify UE movement te gNB coverage.

Send MBRs to PGW.

PGW Support Presence Reporting Area reports
(standard feature)
Inform PCRF

SGW Support Presence Reporting Area reports

(standard feature)

PCRF Support Presence Reporting Area reports
(standard feature)
Implement policies based on reports

« UE Movement= 4GO0|M 5G 2, 5G0{| M 4G§ ZI‘—LEIEE ol £X2 SGW/PGWO] &E{F
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Cisco PCRFE= PRA 7|52 X|¥H
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X2 HO - PRA Differential Charging
UE  Master eNB  Secondary gNE MME SGW PGW User-Plane PCRF

Mobe_1: Assume PCRF has PRA 1D mapped 1o 5G.
PRA D INGUT means Inside/Outside 5G area.

Not_2 Insal Amach in 4G (DENR UE)

[1] Create Session Reques! ([DENR UE) at [2] Creabe Session Reques! (DCHR UE)

13 CCR-l .

[4] CCR-Al PRA ID, PRA Event Trigger)

+

Hote_3: PGW siores PRA Action
and farwards Action IE 15 SGW

Note_d: SGW ssores PRA Action
and fonwards PRA Action IE 1o MME

[6] Crente Session Resporse(PRA Action IE) o L] Criate Sexsion Respore(PRA Action IE)

Note_6: initinl Attach Comgplete

Motification from aME on movemeant of UE to
NE ]

MME is expected to detect the UE mavement to 56
ceverage|ghB) and build a loagic to map this event
with PRA reporting

15 Modsty Beprer Req[PRea infemason IE, S1-u ETEID),,

< 19153 Mesitic SUREERONEE (S1-U) ETEID) >
_[10] Wity Bt Requésa[PRA b 1 IEL,
[11] CCRANPRA Indo) >
- [12] ©CAU (Changes B 56 Fulshase) |
[13] 5 Modfication Reguest
{ PORWFARS (New Rulibase infa))
4—Li4] Sx Modficaton Response
+ [16] Wity Boarer Response - 115] Mcciify Boarer Response
UE Master eNB Secondary gNB MME SGW PGW User-Plane PCRF



X2 HO with SGW Relocation - PRA Differential Charging
(4g->5G)

[dlCCRU
(PRA Info)

]
]

: slccau {
H [6] Sx Modification Request 1 i

{ PDRs/FARS (Mew Rulebase II'IH:-]!':
[ PO T o S St

X2 HO with SGW Relocation - PRA Differential Charging(4g*(]g)

51 HO (No SGW Relocation) - PRA Differential Charging

| MME s expected to detect the UE movement to 56
coverage{gN) and bulld a logh: to map this event with PRA

_12] Modity Bearer Req(PRA Information IE, $1-U FTEID),,
| [3] Modify Bearer Requesi{PRA Information IE

+ 9] Modity Bearer Response Ii‘ [£] Modify Bearer Response

S1HO(SGW RHi%| 812) - PRA &5 &7



GnGp (GGSN to PGW) HO - PRA Differential Charging
(UE moving to 5g)

UE ' gNB @ SGSN MME SGW PGW User-Plane  PCRF

Call is in GGSN

1] Forward Rebocation Rﬂut‘ﬂ.

MME ks expected to detect the UE movement to 5G coverage({gNB)
and build a logic ta map this event with PRA reporting

2] Create Session Requesi(DONR, PRA Information |E; »
3] Modify Bearer Request{PRA Information IE{'
4] CCR-U RAT Change, PRA II'I!Dl_- )

[5] CCA-U (Changes to 56 Rulebase)

[6) Sx Modification Request
{ PDRs/FARS (New Rulebase Info))
L

" 7] Sx Modification Response

9] Create Session Response B] Modify Bearer Response

SGW stores the PRA Action

UE | gNB @ SGSN MME SGW PGW User-Plane ~ PCRF

GnGp(GGSN to PGW) HO - PRA Differential Charging(5g=2 M&t35t= UE)
[SPN;
MME End Configuration(MME S & Z1I|18i[0|M) B4

« mme-service0| M pra-profileg T35t 1 pra-profileg 12 LICt.

- Z|CH 507H2] IPv4 MEY! 2 50712 IPv6 MEYE pra-profiledl] F=7HE = QU &LICH.
4R 2 M= pra-profile2t X[ ElLIC}.

« 0{FH A|0ll A mme-serviceO| A pra-profile2| 91 EE = A|74E mme-serviceOll RHA|ZHE F
x| et =ct.

config
Tte-policy
pra-profile dcnr-5g-radio 5G-PRA
gnb-slu ipv6-prefix 2401:4900:4:84a4::/64
gnb-slu ipv6-prefix 2401:4900:2b::/48
gnb-slu ipv6-prefix 2401:4900:4:8601::2:540d
exit
end
config
context slmme
mme-service mme
associate pra-profile dcnr-5g-radio 5G-PRA
end

GW T8 #H3

+ ims-auth-service| A endcode-supported-feature cno-uli& +43& LIC}.
e cno-ulis ZHEA B0 ¥ HE 2B 7|52 g5t Lo



T O|RGE FAMEILICH. RGE 5G AF22F8 E15tE O AF2 ElLCH

o« Hi
=

configure
context context_name

ims-auth-service service_name

policy-control
diameter encode-supported-features cno-uli
{ default | no } diameter encode-supported-features

end

config
active-charging service ECS
group-of-ruledefs NPR1_5G
group-of-ruledefs-application gx-alias
add-ruledef priority 2 ruledef RG_5G_default_IP_ANY_PrePaid
add-ruledef priority 40 ruledef tethering_ip_tt1_RG

exit
ruledef RG_5G_default_IP_ANY_PrePaid

ip any-match = TRUE
exit
action priority 702 static-and-dynamic ruledef RG_5G_default_IP_ANY_PrePaid charging-action 5G_IP_ANY_|

rulebase <rulbase Name>

exit
end
g 43t5t L ’Igtstgtelct

o A
O ME 2 &Y

o2k

ank
* diameter encode-supported-features : Supported-Features AVP2| 913 &

no: O|Tof FF HEl X|=El= 7I5E MHELICH
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Wireshark Z4% MME

Source

| seW-s11
MME-511
SGH-511

WHE-S11
SGH-511
S1MME
SGH-511
S1MME
MME-511
ENE

]
WE-511
SGH-511
| MME-511
SG-511
SGW-511
S1MME
ENE
WHE-S11

MME-S11
SGW-511
S1IMME

SGW-511

Destination protocol EPS Be: F-TEID IPw4

MME-511
SGH-511
MRE-511
SIMME
SGW-511
MME-511
ENE:
MME-511
ENE
SGH-511
SUMME
S1MME
SGW-511
MME-511
SGW=511
HME-511
MME-511
ENE
S1MME
SoW-3511

SGH-511
MME-511
ENE:

MME-511

GTPv2
GTPVE
GTPv2
SLAP

GTPv2
GTPv2
SLAP

GTPv2
S1AP

GTPv2

5 172.25.64.271.
5 199.92.59.57
5 19.1.15%.103
5

5 18.1.155.103
5

5

5 199.92.59.57
5

5 19.1.155.183
5

5

5

5 18.1.155.103
5

transportLayerAdd Action Inside Presenc
Start Reporting chan.

2401 4500 :4: Bad: B2
True

False

2401 450014 84ad: 1 B2
True

AMBR |

DO

D008

Info uEaggregateMax
Create Session Response

Modify Bearer Requast

Hodify Bearer Response

E-RABModificationIndication

Modify Bearer Request

Modify Bearer Response

E-RaBModificationConfire

Update Boarer Roquest

UEContextModificat ionRequest 200000BMMbI kS 5
Update Bearer Response

UEContextModificat ionResponse

UECentextReleaseRequest [RadioNetwork-causesuser-ina_

Hodify Bearer Request

Update Bearer Request

Update Bearer Response

Modify Bearer Response

Update Bearer Request

UEContextModificationRequest INODDBMObits/ s
UECen toxtModificat ionResponte

Update Bearer Response

E-RaaHedificationIndication

Modify Bearer Request

Modify Bearer Response

E-RaBModificationConfire

Update Bearer Request

UEContextModificat ionRequest 20000000001t/

ENB-UE-S14P-1D: 7542141

UE7} 2 0|5 3t™ 5G, Inside Presence Reporting 2 E A|E LICHTrue.

UE7} (2)& 4G, Inside Presence Reporting ZA|E|= B Fase.

2tolo{Ak T R GwW

Destination

M 511

M L5111

SGH-511

protocol EPS | Action

BHARTT_VOLUME_DLAN, BHARTT_VOLUME_PLAN_ 56

BHARTI_VOLUME_PLAN_56, BRARTI_WOLUME_PLAN

DISMETER
DIAMETER BHARTI_VOLUME_PLAN
(3% 5 Start Reporting change 230

GTPvE 5 Start Reporting chaags ]

&P 5 Start Reporting change 3en

(100 5

aTPvz 5

DIAMETER Postpaldairtelgprs. com
DISMETER

GTPvE 5 True

GIPuE True

TP Trus

DLAMETER

DIAHETER

GTPE

GTPvz 5 2eeee0s

GiPvz

GTPvE 5

GIPvE 5 Zdd

GTPvE 5 Pl

DIAMETER Postpaldairtelgprs, con
GTPv2 5

G L

GTPvE 5

DLMMETER

aTPvZ 5 False

Gl 5 False

GTPvE 5 False

DIAMETER

DIAMETER

[AEe 3

(3% 5 100080

Inside Pres AMBR | Charging-Rule-Base-Name

Rating-Group  Info

cadeCredit-Control Request{272) flags=AP.- apple1eid G
cadeCredit-Control Answer(272) Flagss-P-- appl=lGPP Gx(1
Create Session Response
Create Sesslen Response
Create Sesslon Response
Modify Bearer Requast
Modify Bearer Response

443 cad=Credit-Control Request(272) flags-RP-- sepl-Diaseter

403 cad=Credit-Control Answer{272) flags=-P:- spple-Diameter
Hodify Bearer Request
Modify Bearer Request
Modify Bearer Requast
cad-Credit-Control Request{272) flags-AP-- appl-12FP Gx(
cadeCredit-Control Answar(272) Flagse-P.- spple3h Gxii
Modify Bearer Response
Update Bearer Request
Modify Bearer Response
Modify Buarer Response
Update Bearer Request
Update Bearer Requost

623 esd=Credit-Control Request{272) flags=AP-- sppl-Dlsmeter
Update Buarer Response
Update Bearer Respanie
Update Bearer Response

623 cad-Credit-Control Answer{272) flags=-P-- sppl-Clameter
Hodify Bearer Request
Modify Bearer Request
Modify Bearer Request
endeCredit-Control Request(272) flagieRP-- spple)Gr® Gx(
cadeCredit-Control Answer{272) flagss=-P:: appleGrP Gx(l
Modify Bearer Ridpondie
Update Bearer Request

-

UE7I R
o |5t

[——}

o

G:
A
o

62301 2 11El 5G Area Usage(5G B MAEFH)E 0|55t HHH RG: 40301 2 &l 4G Usage(4G A2 )= A olS st X

A& LICH

DRAE= GWZEE 5G0| = UEY M Inarea (0), =& 4G0| = UEY [ Out area (1) Z 0| ZE|EA-E D -areastatusE =018 2

olc.
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“  Supported-Features: 2802010a4000000c000R22af00RRA2TS Bepee28afoe 1leeeeay 16...
> AVP: Vendor-Id(266) l=12 fe=-M- val=18415
» AVP: Feature-List-ID(629) l=16 f=V-- vnd=TGPP val=1
~  AVP: Feature-List(638) l=16 fsVW-- wvnd=TGPP val=8388689
AVP Code: 638 Feature-List
> AVP Flags: ©x88, Vendor-Specific: Set
AVP Length: 16
AVP Vendor Id: 3GPP (18415)
W GX Feature-List Flags: exeeseseel

Boir s tiae teee swes wmas wees ... = CondPolicyInfo: Not supported

B iies iiee siee sees waes wess w... = NetLoc-Untrusted-WLAN: Not supported

e tie siee saee swss saas weas wea. = TSC: Not supported

. tew ames wmss wase =.-.. = NBIFOM: Not supported

. ten smss sass wess we.. = ExUsage: Not supported

. . P + .... = ResShare: Not supported

. R P + wws. = Mission Critical QCIs: Not supported

. .. . ceee . +... = P-CSCF Restoration Enhancement: Not supported

. ver dive vies wiae wess wess wa.. = Presence Reporting Area Information reporting: Supported

A AAL nodfnm MAE anlnarn coccas Mok cioseosdad

CCR-I

MME7} ZB|ZA E1 HAE trueZ 21 8HH GWE CHS CCR-I 2Z PCRF T4 8 LIC}H Presence Reporting Area I nformation :
Supported.

W AVP: Presence-Reporting-fArea- Information(2822) l=44 f=V-- vnd=TGPP
AVP Code: 2822 Presence-Reporting-Area-Information
> AVP Flags: 9x8@, Vendor-Specific: Set
AVP Length: 44
AVP Vendor Id: 3GPP (18415)
“  Presence-Reporting-Area-Information: 90000bASSS89000TAR0828afE000RAR000000LE! faao02Eafs0000000
»  AVP: Presence-Reporting-Area-Identifier(2821) 1=15 f=V-- vnd=TGPP val=300088
WP Presence-Reporting-Area-Identifier(2821) l=15 f=V-- vnd=TGPP val=300088
AVP Code: 2821 Presence-Reporting-Area-Identifier
»  AVP Flags: @x88, Vendor-Specific: Set
AVP Length: 15
AVP Vendor Id: 3GPP (18415)
Presence-Reporting-Area-Identifier: 200000
Padding: @8
o AVP: Event-Trigger(1886) 1=16 f=VM- vnd=TGPP val=CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPORTING_AREA_REPORT (48)
AVP Code: 1806 Event-Trigger
»  AVP Flags: @xc@®, Vendor-Specific: Set, Mandatory: Set
AVP Length: 16
AVP vendor Id: 3GPP (18415)
Event-Trigger: CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPORTING_AREA_REPORT (48)

CCA-I



<\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/

val=1678878206

»  AVP Flags: @x8@, Vendor-Specific: Set
AVP Length: 44
AVP Vendor Id: 3GPP (18415)

AT Presence-Reporting-Area-Information: @88808bo53040080T000028a5000000002000bBTE0000010000025aTA0RA0RA0

AVMP: Presence-Reporting-Area-Identifier(2821) 1=15 f=V-- vnd=TGPF val=5@0880

AVP: Presence-Reporting-Area-5Status(2823) 1=16 f=V-- vnd=TGPP val=In area (@)

AYP Code: 2823 Presence-Reporting-Area-Status

?
'

Source Destinati APN-Agg

L= DRAEK
DRA-SPLRF PoRF
PRF DRA-3PLRF
oaA-ax -
- DRA-G
-3PCRI pead
L D8A-3PCRF
faA- X [
- BRAEX
DA PCRF PERF
PCRF DR PORF
DRA-GX [
L= DRAEK
DRA-SPLRF LR
PCRE DRA-3PORF
oaA-Gx -

HATELAN
HATELSN
DN
TN

GW - DRA - PCRF

AVP Flags: @x88, Vendor-Specific: Set

AVP Length: 16
AVP Vendor Id: 3GPP (18415)

Presence-Reporting-Area-Status: In area (@)

CC-Req
IMITIAL_RE.
IMITIAL_RE-
IMITIAL_RE-
INITIAL_RE-
UPDATE_REQ-
UPOATE_REQ
UPDATE_REQ-
UPDATE_REQ
UPDATE REG
PDATE_REG
PDATE_REG.
UPOATE_REG.
UPDATE_REG.
LFOATE_REG-
UPTIATE_REQ
UPDATE_REQ-

Prese RAT

In ares

Bt e

In ares

EUTRAN
EUTRAN

QoS- Info
@I  cmdeCredit-Coatrol Request{-
WIS  cmdeCredit-Control Request{-
WIS emdeCredit-Control Answer(l.
w1 trol Anpwer{l.
1 Request{-
1 Request{-
6 1 Aswer(is
[+ 1 Angwer (3
1 Request{—
trol Bequest{—
w19 %-Contral Answer(l
@I  emdeCredit-Coatrol Answer(l
endeCredit-Coatrol Request{=
cndeCredit-Control Request{-
[ emdeCredit-Control Answer(2-
WIS emdeCredit-Control Answer(ie

Charging-Rule-Ba

BRARTT WP
BRARTI_WPR1

BRARTT_PR1, Bkl i34

BARTT i, BuREI il 34

BRARTY_}1_S6, BARTjifi1
BRARTI_HPA1_56, BARTT_jiFa1

BHARTI_WPRI, BHARTI_NPRI_5G
BARTI_WPRL, BHARTI_NPR1_5G

AVP: Session-Id(263) 1=71 f=-M- val=0@@l-diamproxy.upe.pracups.gx;221084798;329321261;63a0c5ba-2dez2

AVP: Auth-Application-Id(258) 1=12 f=-M- val=3GPP Gx (16777238)

AVP: Origin-Host(264) 1=37 f=-M- val=00@1-diamproxy.upe.pracups.gx

AVP: Origin-Realm(296) 1=41 f=-M- val=pgw.mnc@®54.mccd@5.3gppnetwork.org

AVP: Destination-Realm(283) 1=35 f=-M- val=delsdp&Svip.airtelindia.com

AMP: CC-Request-Type(416) 1=12 f=-M- val=UPDATE_REQUEST (2)

AVP: CC-Reguest-Number(415) 1=12 f=-M- val=1

AVMP: Destination-Host(293) 1=33 f=-M- val=delsdp85as.airtelindia.com

AVP: Origin-State-Id(278) 1=12 f=-M-

AVP: Subscription-Id(443) 1=48 f=-M-

AVP: Subscription-Id(443) 1=44 f=-M-

AVP: Framed-IP-Address(8) 1=12 f=-M-

AVP: Framed-IPve-Prefin(97) 1=18 f=-M- val=2401:490@:5dbl:f7e7::/64

AVP: User-Equipment-Info(458) 1=44 f=-M-

AVP: Called-Station-Id(3@8) 1=22 f=-M- val=airtelgprs.com

AVP: Event-Trigger(18@6) 1=16 f=VM- vnd=TGPP val=CHANGE_OF_UE_PRESENCE_IM_PRESENCE_REPORTING_AREA_REPORT (48)

AVP: Access-Network-Charging-Address(5@1) 1=18 f=VM- vnd=TGPP val=117.96.117.8 (117.95.117.8)

AVP: Presence-Reporting-Area-Information(2822) 1=44 f=V-- vnd=TGPP
AVP Code: 2822 Presence-Reporting-Area-Information

val=106.72.187.141 (108.72.187.141)

Event-Trigger

U5 _CHANGE  RAT_CHANGE , FLMN_CHANGE DEFAULT_EPS_BEARER_(0rs_CHANGE , REVAL IDATTOR_TTHEOUT
G05_CHANGE, RAT_CHANGE , FUW_CHANGE, DEFAULT_IPS_BEARER_(0S_CHARGE, RTVAL IDATION_TTHEOLT , CHANGE_OF_UE_PRESINCE_IN_PRESENCE_REPCATING AR
CHANGE_OF_LL_PRESEINCE_IN_PRISINGE_REPORTING_AAEA_REPOAT

Q0% _CHANGE , RAT _CHANGE , PLIM_CHANGE  GEFAUILT_EPS_BEARER Q0% CHAMGE, REVALTOATTON_TIMEOLT
0% _friiE , BAT_Enand o EranGE  GEFAILT_EPD_BEARER Q0% HAMGE, REVALIOATEON TIMEOUT ,EHantl_OF U6 PRELENCE In_PRESENCE_BEPOATING A2
CHARGE_OF_UE_PRELENCE_IW_PRESENCE BEPOATENG_ARES_BEROAT

GO5_{HANGE  RAT_CHANGE , FLIR_{HANGE  DEFAULT_EPS_BEARER_(§05_CHARGE  REVAL IDATION_TTHEOLT
G5 _{IHAGE  RAT_CHANGE , FLIR_THANGE, DEFALT_EPS_BEARER (05 CHARGE  REVAL IDATION_TTHEOLT , CHANGE_OF_UE_PRECENCE_IN_PRESERCE_REPCATING AR
CHUGE _OF _UE_PRESENCE_IN_FRESERCE_REPORTING_AAES_RERCAT

QO5_CHANGE  RAT_CHANGE, FLMN_CHANGE, OEFMILT_EPS_BEARER_(OrS_CHANGE , REVAL TDWTTON_TTHEOUT
QS _CMANGE  RAT_CHANGE , FLO_CHANGE , DEFAULT_EPS_BEARER_QSrS_CHANGE , REVAL TOATTON_TTMEOUT , CHANGE_OF_UE_PRESENCE_IN_PRESENCE_REPCRTING AR

037|M, DRA7} GWEEE] Inarea (0) EE = Out of area (1) 22 ZB|EA-E T-areastatusS 4= 418 WHOICH DRAZF PCRFE &3l 2t
Zt GAN 2 EUTRANS Z M rat EFIE TM&5tE ZWE 8 & QICt o|2d8t rat EFR! PCRFE 7| 2 4G ! 5G0f CHEF Qos#4A & 7

=l 0| A8 WD QIch,
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