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*+ MMIE identifies gNB vs. eNB usage.

- - *« MME sends Modify Bearer Request with

[ , Presence Reporting Area to SPGW and
TN ) 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

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

Support Presence Reporting Area reports
(standard feature)

4— Treat g a5 adifferent Presence Re, ing Area
\ ENBusage porting SGW

~ PCRF Support Presence Reporting Area reports
(standard feature)
Implement policies based on reports
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X2 HO - PRA Differential Charging
UE  Master eNBE  Secondary gNE MME SGW PGW User-Plane PCRF

Note_1: Assume PCRF has PRA 1D mapped 10 5G.
PRA D INOUT means insidedOutside 5G area.

Mote_2: Initssl Arach in 4G (DCNR UE)

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

13 CCR-1 »

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

+
HNote_3; PGW siores PRA Action
and forwands Action IE 1o SGW

Note_d: SGW ssores PRA Action
and fonwards PRA Ation |E 10 MME

[6) Crente Session Resporae(PRA Action IE) oa L] Criate Sexsion Resporme(PRA Action |E)

Nobe_6: initinl Attach Comgplete

Motification from eME on movement of LUE to
GHE .

MME i expected to detect the UE movement to 56
coverage{gNE| and build a logic to map this event
with PRA reperting

18] Madty Baprer Req(PRA infermason IE, S1-U FTE ID‘"
< 19 55 Mosification ReguessResponss (S1.U FTEID) >
110 Mty Boarer Request[PRA infrrmaion IE),,

[11] CCRANPRA Indo)

»
- [12] ©CAU (Changes b0 56 Rulshase) i
[13] Sx Modification Request
{ PDRWFARS (New Rulebase infa))
41141 Sx Modiication Fesponse
+ [16] Wity Boarer Response - 115] Mcciify Boarer Response
UE  MastereNB  Secondary gNB MME SGW PGW User-Plane PCRF

X2-HO - IJgizw IJedluads PRA



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 pg £ss) p98E SGW - Lizo wdlusds PRA (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

S1 HO (Jl s9g> lghs wozgso SGW) - Juzw wdloJs PRA



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)
ard 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!Ol_- )

[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 (o5 GGSN |Js PGW) HO - IJ iz 1ol nds PRA (UE soodd 1Js 56)
IJIz)le
vessle wdssy MME End
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ouuesd gxpé MME.

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

vesslo wdosy GW

* 9p wudysy cno-uli lJglue wpsjo endcode-supported-feature Lo ims-auth-service.
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© B wodss RG poduod. gusuwcsp RG JluJi o lweesls 56.

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

pJ|an|QZ

* diameter encode-supported-features: spJu 19 sebd ops) Sbuwld IJpsile [Jpre906 AVP.

cno-uli : wpdsu o "TJlodIE gu pedaple pubb @6 lesl odls) IJwgles".
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iuw, Wireshark J MME

Source Destination protocol EPS Be: F-TEID IPv4 transportLayerAdd Action Inside Presenc AMBR | Info uEaggregateMax
| SGH-S11  MME-511 GTPv2 5 172.25.64.221 Start Reporting cham_ 300080 Create Session Response
MME-S11  5GW-511 GTPVE 5 190.52.59.57 Modify Bearer Requast
SGW-511  MME-311 TP 5 19.1.159.103 Hodify Bearer Response
ENE SIMME S14P 24014500 4: 84ad: 182 E-RaBModificationIndication
MME-S11  SGW-511 GTPv2 5 True Modify Bearer Request
SGW-S11  MME-511 GTP2 5 16.1.155.183 Hodify Bearer Response
S1MME ENB: S14P E-RABModi ficat ionConfirm
| SGW-S11  MME-511 GTPv2 s 2000008 Update Bearer Request
S1HME ENE: SUAP UEContextModificat ionRequest 200000000005 k5 3
MME-S11  SGW-511 aTPve 5 Update Bearer Response
ENE S1MME SUAP UEContextModif icat ionfesponse
Eng S1IMME (ST UEContextkeleaseRequest [RadioNetwork-causesuser-ina_
MME-511  5GW-511 GTPvE 5 199,.92.59.57 False Modify Bearer Request
| SGM-511  MME-511 GTPv2 5 300088 Update Bearer Request
| MME-S11  S5GW-511 GTPv2 Update Baarer Response
SGH-S11  MME-511 GTP2 5 16.1.155.183 Hodify Bearer Response
SGH-511  MME-511 GTPv2 5 300000 Update Bearer Request
S1MME ENB: S14P UEContextModificat ionRequest AD0DAbits s
ENE SIME S1AP UECen toxtModificat ionResponte
WHE-S11  SGW-511 GTPw2 5 Update Bearer Response
ENE SIMME S1AP 2400 4500: 4 84041 182 E-RABModiFicationIndication
MME-S11  SGW-511 GTPv2 5 True Modify Bearer Request
SGW-511  MME-511 GTP2 5 16.1.155.183 Hodify Bearer Response
S1MME ENE: S1AP E-RaModificationConfire
| SGW-S11  MME-511 GTPv2 s 2000000 Update Bearer Request
S1MME ENE: S14P UEContextModificat ionRequest 200000000001 ts/ s

ENB-UE-S1AP-TD: 7592141
ews IJluodld IJs 5G, Inside Presence Reporting |bol, J True.

ewel cowdd IJs 4G, Inside Presence Reporting IJbog) gJs osisé False.

28 30ds9 luws 950

Source Destination protocal EPS | Action Inside Pres AMBR | Charging-Rule-Base-Name Rating-Group  Info
W G DIAMETER cadeCredit-Control Request(272) flags=AP. appl=3GeP Gx(
[ ™ OLAMETER BHARTT_VOLUME_PLAN cadeCredit-Control Answer(272) Flagss-P-- appl=lGPP Gx(1
PGH-0UT SGH-TN GTPVE 5 Start Reporting change EECEE) Create Session Response
POH-UT S64-IN eV 5 Start Raperting chisge 300000 Create Sesslen Response
SoM-511 HEE 511 GTPvz 5 Start Reporting change 200500 Create Sesslon Response
LS H SGH-511 GTevE g Hodify Bearer Requast
SGH-511 ME-511 1 E Modify Bearer Response
G Gy DIAMETER Postpaldairtelgprs. com #3 oad=Credit-Control Request(a72) flags=RP-- appl-Dimseter
Gy oW DIAMETER 403 cad=Credit-Control Answer{272) flags=-P:- spple-Diameter
E-511 S6H-511 6PV 5 True Modify Bearer Requast
SGH-IN PN -0UT 1 True Modify Bearer Request
SGH-TN PGH-0UT TPV True Modify Bearer Requast
4 G BLAMETER cndetredit-Control Request{272) flags-AP-- appl-369P Gn(
Gx G DLAHETER BHARTT_VOLUME_DLAN, BHARTT_VOLUME_PLAN_ 56 cadeCredit-Control Answar(272) Flagse-P.- spple3h Gxii
PG-0UT SGH-IN GIPvE Modify Bearer Response
PG -OUT SGH-IN GTPvE 5 i Update Bearer Request
POH-0UT SGH-TN GIPvZ Modify Bearer Response
SGH-511 HE-S11 6PV 5 Modify Buarer Response
PH-0UT SGH-TN GIPVE s 2eaeana Update Bearer Request
SGH-511 HHE-S11 6PV 5 FE Update Brarer Requast

le Gy DIAMETER Postpaldairtelgprs, con 623 esd=Credit-Control Request{272) flags=AP-- sppl-Dlsmeter
HE-511 S6H-511 6PV 5 Update Buarer Response
S6M-1N PaN-0UT aTPv 5 Update Bearér Responie
SEM-TH PN 00T GTPvE 5 Update Bearer Response

e G DLMMETER 613 ced-Credit-Control Answer{272) flags-F-- sppl-Dlsmeter
ME-511 S6H-511 GTPVZ 5 False Hodify Brarer Request
G- TN P -0 GIPVE 5 False Modify Bearer Request
SGH-IN PGH-0UT GTPV2 5 False Hodify Bearer Request
o x OISMETER cadeCredit-Control Request(272) flagseAF-- spolelGFF Gx(
G G DIAMETER BHARTI_VOLUME_PLAN_56, BRARTI_VOLUME_PLAN cadeCredit-Control Answer(272) flagss-P:- appleichd Gx(1
PEN-0UT SEH-TN eV ] Modify Bearer Response
Pkl 0T S6H-TH GTPvz 5 EEE Update Bearer Request

sedod v s pos soodd IJpuwotse IJs pusles 56 1Jos we lledle guol Lluwesle RG: 623 wsuel we lloJIg g0
luvegsle 4G pg RG: 403,

wwszuod DRA eJs 2lds pubbds IJludig go 1desles Jel 09 1Uzld B 1eulb$6 (0) gus luwaesle 9236 wuwbe 2l3wss 5 (9) Iy
the IJpubb s (1) gus luvesle 9226 wuube eldwss 4 (94) po Iesd Iloe pu lJEble Iduolhs.
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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

. vew swss wess wess see. = ExUsage: Not supported

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

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

. T - I P . +... = P-CSCF Restoration Enhancement: Not supported

. A e ch eeee aaas + we.. = Presence Reporting Area Information reporting: Supported

A AAL nodfnm MAE anlnarn coccas Mok cioseosdad

CCR-I

gwdel o990 MME CLhuwld cdus) g0 pub s lesh odbs) eu ldwsles vuvdd Lozse: CCRAL syuwd GW |JsPCRF
IJps 8¢ Presence Reporting Area Information : Supported.

W AVP: Presence-Reporting-fArea- Information(2822) l=44 f=V-- vnd=TGPP
AVP Code: 2822 Presence-Reporting-Area-Information
»  AvP Flags: exs8, 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

?
'

AVP Flags: @x88, Vendor-Specific: Set

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

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

Source Destinat APN-Ag; CC-Req

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

INITIAL_RE-
INITIAL RE-
INITIAL RE-
INITIAL_RE-
UPDATE_RIQ-
UPDATE_REQ-
UPBATE_REQ
UPOATE_AEG.
UPOATE_BEG.
UPBATE_BEG.
UPDATE_REGQ.
UPDATE_REG-
UPDATE_REQ-
UPDATE_REG.
UPDMTE_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
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