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*+ MMIE identifies gNB vs. eNB usage.

“ n *« MME sends Modify Bearer Request with
:'.\“ |II
"

. 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.

BMB it identified by a specific element 1D in IPv6 sddress

\I
1
I
I
E
...

(standard feature)

]
1
: : PGW Support Presence Reporting Area reports
1 I (standard feature)
: : Inform PCRF
1 +—
=_ m : TRERS BHE it 225 EHarert MAMAC FEporiing Aree SGW Support Presence Reporting Area reports

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

PRA B EREHREESE
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GW #8B3(GGSN/PGW)

PCRF REEMFTERAITIRE
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X2 HO - PRA Differential Charging
Master eNE  Secondary ghNE MME SGW PGW User-Plane PCRF
1 AssmPCRFhuPRAIDmapDﬂlIoSE
FRA 1D INOUT means
Mote_Z: Iniisal Aitach in 4G (DCNR UE)
[1] Criabi Sarssion Rigquirst (DENR UE) - 2] Create Session Request (DCNAR UE]
[ CCR-1 »
< [4] CCR-A] PEA ID. PRA Event Triger)
Note_3: PGW stores PRA Action
and forwards Action IE 16 SGW
Note_d: SGW ssores PRA Action
and forsands Action IE 10 MME
™ [6] Crante Session Resporae(PRA Acticn IE) e [5] Criate Sension Rasporae(PRA Action I}
Mobe_: initial Attach Comgplete
Motification from eMB on movemeant of LE to
gHE

MME is expected to detect the UE movement to 5G

coverage{gNE) and build a logic ta map this event

with PRA reporting

18] Modiy Bepror Fieq(PFA informasion IE, $1-4 ETEID),
4 I8 5= Mediicanon RequessTesporss (511 FTEID] >
1] Moty Bearer Fequess(PRA nfemasion |l'.1.
[11] CCRANPRA Info) »
- [12] CCA-L {Changes bo 56 Fulsbase)
[13] 5x Moddication Fequesi
PORVFARS (New Rulebase info))
4—L 18] Sx Modification Resporse
+ [16] Wity Boaner Response i 15] Modify Boarer Response
UE Master eNB Secondary gNB MME SGW PGW User-Plane
X2-HO - PRAZS R E

PCRF



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

[dlCCRU
(PRA Infa)
: (slccau {
H [6] Sx Modification Request 1 i

{ PDRs/FARS (Mew Rulebase In[u-!!':
; mpact here?, apart from extra s

]
]

ESGWEHENMX2 HO - PRAZ S ZE(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

I‘ 9] Modity Bearer Response |§‘ [£] Modify Bearer Response

S1HO ( ESGWEFEN ) - PRAZZHFTE



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 ( GGSNEIPGW ) HO - PRAZ D EE ( UERE)RI5g )

E3X
MME#ERELEE X

« FEmme-service R &it & pra-profile I B8 Bfipra-profile.
. EE'E%—H%SMIPV4%ﬁ'¥ﬁﬂ501IPv6¥ﬁu‘¥ii‘§le]§|Jpra-profileo
B 81 R X Epra-profile,
o AR UREER , €mme-service B S i #T pra-profile # 1~ & E # A EImme-service,

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

GWEL B E X

f£ims-auth-service T Bt & endcode-supported-feature cno-uli,
« cno-ulif AR LARRERE EEERARS IhEE
BREERNRG, RGEANRBESCHERARTER



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

rulebase <rulbase Name>

action priority 702 static-and-dynamic ruledef RG_5G_default_IP_ANY_PrePaid charging-action 5G_IP_ANY_

exit
end

MIEE -

* diameter encode-supported-features : BUASE A Z X EIREAV PHY R T A &%

cno-uli : BURAR ERAEHRE RIBEARE WAL,

no : MIBRLARIEL B M X BN

default : EA TS TERRLE,

B
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Source Destination protocol EPS Be: F-TEID IPv4 transportlayerAdd Action Inside Presenc AMBR | Info uEaggregateMax
I SGW-511  MME-511 GTPVE 5 172.25.64.271. Start Reporting chan. 300080 Create Session Response
| MME-S11  SGW-511 GTPv2 5 180.92.59.57 Modify Baarer Request
SGH-511  MME-511 GTPv2 5 19.1.159.183 Modify Bearer Response
ENE S1MME SLAP 2480 4500 : 41 840l B2 E-RABModificationIndication
MME-511  SGW-511 GTPv2 5 True Modify Bearer Request
SGH-S11  MME-511 GTP2 5 19.1.159.103 Modify Baarer Response
S1MME EME SHAP E-RiBModificationlonfire
SGH-511  MME-511 GTPVE 5 2000009 Update Bearer Request
S1MME ENE: S14P UEContextModificat ionRequest 2000D00MOMbI ks s
WHE-S11  SGW-511 &TPvE E Update Boarer Rosponse
ENE SLIME S1AP UEContextModificat ionResponse
ENB S1MME S1AF UEContextBeleaseRequest [RadioNetwork-causesuser-ina_
MME-511  SGW-511 GTPv2 5 199.92.59.57 False Modify Bearer Request
SGW-S11  MME-511 ETPv2 5 350808 Update Bearer Request
MME-511  5GW-511 GTPv2 Update Bearer Response
SGW-511  MME-511 GTPv2 5 19.1.159.18% Modify Bearer Response
SGW-511  MME-511 GTPw2 5 300000 Update Bearer Regquest
S1HME EnE: S1AP UEContextHodificationRequest ID0000BMabits/ s
ENE S1MME SLAF VECen textMedificat ionResponse
MME-S11  SGH-511 GTPv2 5 Update Bearsr Response
ENE S1MME S1AP 2401 4500:4: 84ad: 52 E-RABModiFicationIndication
MME-511  SGW-511 GTPVE 5 True Modify Bearer Request
| sGW-S11  MME-511 GTPv2 5 19.1.159.183 Modify Baarer Response
S1MME ENE S1AP E-RABModification(onfirm
SGW-S11  MME-511 GTPv2 5 2000000 Update Bearer Request
S1IMME ENE: S1aP UEContextModificat ionRequest 2000DDBMONbIts s
ENB-UE-S1AP-1D: 7992141
EUER Z5G, Inside Presence Reportingfs , B8R B True,
EUER B 4G, Inside Presence Reportingf 7= 2 Fal sefif
Wireshark il #GW
Destination protocol EPS I Action Inside Pres AMBR | Charging-Rule-Base-Name Rating-Group  Info
Gx DIAMETER ced-Credit-Control Request{272) flags-AP-- appl-369F Gx(
™ DIAHETER BHARTT_VOLUME_PLAN cadeCredit-Control Answer(272) Flagss-P-- spplelGh® Gx(1
SGH-IN GTPVE 5 Start Reporting change EEE) Create Session Response
S6H-IN GTPVE 5 Start Reporting chasge 3 Create Session Response
M -S11 GTPV2 5 Start Reporting change FECEEE) Create Session Response
S6H-511 6PV 5 Modify Bearer Raquast
HE 511 GTPvz 5 Modify Bearer Response
Gy DIAMETER Postpaidiirtelgpes.com 483 ced=Credit-Control Request{272) flags-RP-- appl-Dissster
1] DIAMETER 423 ced=Credit-Control answer{272) flags=-F-- sppl-Dlsseter
S56H-511 TPV 5 True Modify Bearer Request
Pk -0UT 1 True Modify Bearer Request
S6u-IN PGH-0UT TPV True Modify Bearer Requast
G (=3 DLMETER cadeCredit-Control Request(272) flags=AF-- appls3GeP Gu(
[ ) DIAMETER BHARTI_VOLUME_DLAN, BHARTT_VOLUME_PLAN_SG codeCredit-Control Ansie(272) Flagss-P.- appl=3cd Gu(1
PGR-OUT SGH-IN GTPv2 Modify Bearer Response
- 0UT S5H-TH GTPvE 5 S tipdate Bearer Request
PG-0UT SGH-TN GiPwE Modify Bearer Response
SGM-511 MME-511 GTPvE 5 Modify Bearer Response
PoH-QUT SGH-IN GIPvz s 2000000 update Bearer Request
SGH-511 HE-S11 6PV 5 FL Update Bearer Requast
o Gy DIAMETER Postpaldairtelgprs. com 613 cadeCredit-Control Request(272) flagseAF-- sppl-Dismeter
ME-511 S6K-511 GTPV2 5 Update Bearer Response
SCH-IN POH-DUT GIPVE g Update Besrer Response
SEH-TN PGH-0UT 6PV 5 Update Buarer Response
L ey o OLIMETER 423 eadtredlt-Control Answer(272) Flagss-P-- ippl-Dlsmeter
HE-511 56M-511 GTPvE 5 False Hodify Bearer Request
Sa-TH Pt~ GuT GTPv ] False Modify Besrer Request
SGH-TH P -QUT GTPVE 5 False Modify Bearer Request
[ G DIAMETER ead=Credit-Control Request(i72) flags=AP-- appl=1GF7 Gx(
= oW DIAHETER BHARTI_VOLUME_PLAN_56, BRARTI_VOLUME_PLAN cadeCrediteControl Answar{272) flags=-P.- spplelch® Gx(1
PN-0UT SGH-IN GTPv ] Modify Bearer Responie
P 0UT SGH=IN GTPV2 5 EEE) Update Bearer Request

BRI BEIVEMKBERG : 623REMNSCEEMEAR , MEMRG : 403mEMAGEAR,

EUEESGHE | DRASZIN [E15(0) F Y Presence-reporting-area-status ; EUEFE4GH B | DRAEZIRESE (1) 2 S EHE(0).



. -

“  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
- AL modfme MAE anlanecn cmcimas Mok coomesmdend
CCRI

EMMERG ZERE EH Btruelf , GWHS CCR-1 B2PCRF Presence Reporting Area I nformation : Supported.

wOAVRE:

WOAVP:

Presence-Reporting-Area-Information(2822) 1=44 fsV-- vnd=TGPP
AVP Code: 2822 Presence-Reporting-Area-Information
AVP Flags: 8x3e, Vendor-Specific: Set
AVP Length: 44
AVP Vendor Id: 3GPP (18415)
Presence-Reporting-Area-Information: 9foeeebassesdesefaesasafi0a0eaa00000abe! feaoezzafaeassoes
»  AWP: Presence-Reporting-Area-Identifier(2821) 1=15 f=V-- vnd=TGPP val=380088
“  AWWP: Presence-Reporting-Area-Identifier(2821) l=15 f=V-- vnd=TGPP val=380088
AVP Code: 2821 Presence-Reporting-Area-Identifier
»  AVP Flags: @x8@, Vendor-Specific: Set
AVP Length: 15
AVP Vendor Id: 3GPP {18415)
Presence-Reporting-Area-Identifier: 208808
Padding: @8
Event-Trigger(1806) l=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



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

AVP Code: 2822 Presence-Reporting-Area-Information

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

Tt , BRNES

2 B EPCRAEE KB RE, ERNIE

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

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

EDRAGWURE!In area (0)Tout of area (1)AY presence-reporting-area-statusty , & EAELLGANFIEUTRANKITE R

BEREPCRFIEENERAE , WIEHIGHISGHIQOS,



BARS LLEMRE
BRI EERABRMAIRNEESX G, RUHFRNERAEEANECH

[=]
SNy

EEERLENE.
EMERBLEMEEE, DRNUEBEMBONEER, Cisco Systems, Inc. HHELEBILE

BEHSIEE, TES—RERRAERXXNG (REHES) .



