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Tunneled
IP Packet for Uplink
Source address =
UE1 IP address
Destination address =
Untunneled 210 HA IP address
IP Packet for Uplink ¥
Protocol = Z
Source address =
UE1 IP address
o Destination address =
E UE2 IP address
T
E Protocol = X
= Source port=Y
Destination port = Z
Payload
——*

Payload

FIG. 2

220

Quter Header



PCT/US2009/030922

WO 2009/091776

3/9

LOISS3S DDd PUooas 1o} s1axoed
pajauun) 1UNoY pue Amuspl ‘z|

€9

SSH

> oe Buipulg “} 1 >
sjoyoed pajeuUn] syeyoed pajauun) Jo} s8Nt D0d [sepiroid 440d 01
LM 8%»83@ Pue | [ ioiueIqerss Uomsss Ny a1 0%V 6
020}0.4d AJljigow uo
__umwmn Um;_mn_u_nm#wm Fﬁ“uouo.a Aungow = odAL NvD-dI)
UOoISSaS DD PUCDS justuysijqelss uoissss NyJ-dl 40 1 UoRedipy| g
B gjepdn Buipuig "/
abueyoxg Asy} 10UI0)U] IO} WYY W‘ (zATM|) @bueyoxy Aoy 19ulaiU| W
uoISses DN 184 10j syaoed
pajauunIunN JUNOD pue Ajiuap] ‘g
syeyoed pejguunun
w_m_».; mmww_mm.mmm%c% JUSLLILIS|GB)SO LOISSaS NYD-d [ 40 %oV ¥ >
1 Lwopue.
uo paseq peysiigeise | | (2dA ssaooe wopued = |8dAL NYD-dI)
uoISSas NNd 18414 JUSWIYSIIQEIS UOISSIS NYO-d] | 4O UoREdipU| 'g < >
uoNeINBIUoD SSaIppe d| 2
uonesnusyine ssasoe| Jol wyy | >t UonBoUaYINe SS300Y ° | >
waby
Aemeje Wy
Vop | A0 oy 0p1/]  ewop 07| "OMHEO oe  oysl AN




PCT/US2009/030922

WO 2009/091776

4/9

_ v OId
UOISSSS DDd PUG9s I0) s)ayoed
pajauun) JUnoJ pue Ausp| vl
> xoe Buipuig ‘g -
sjoxoed pojaUUN spoxoed psisuuni 4oy 3Nt NDd [sepinoid 440d 2L
A JUSLIUSIGE155 UOIS88S NV 31| 40 0V 1)
020304d Ajljlgow uo
_Smmo_ omg_%_nﬂwm Euoeoa Aupgow = 8dAL NvO-di)
UOISSaS DD PU0ag jusWwiyslige)ss uoIssSes NyO-dj Jojuonedpul gL
B ajepdn Bupuig ‘6
Juswyst|ge)sa uoissas [onuoo | Aemaieb oy g >
< JUSLWIYSI|ge]Se LoISSSsS |01U00 | Aemsies) 4
uoneunbiyuod xyeid/ssaippe 4|
< UOIEORUBUINE SS3DJ. 0} WYY O > PUE UOREIIUSYINE SS820Y "9 -
- abueyoxs Asy JeuIsiu| 10} WYY m'A mwmcm:oxm Aoy 1881 "G >
UOISSasS DD 1841 Joj spexnoed
paauuniun JUNO2 pue AJNuap)
sjoyoed psjuumun
EM_M mw%_mmwwuﬂcmm JUBUILSIIGETSS UOISS38 Nyo-dl 1B |0V °¢
=) 1
uo peseq pausigEIss | | (odA} sseooe wopuel = adAl [NvO-dl)
uoISSas DN 18414 juswiysigelse uoisses NyO-d| Jo |uoljedlpul 'g
_A UOHEINUBUINE SS3I0R I0) WYY ._‘YA uoneinByuod [xiysid/ssaippe ) pue yoeny °| >
SSH by Aemaes) "
ey e | 909 oy 0r1’] swoy q0s1|ddog-uoN ooy oyd AN




WO 2009/091776

5/9

500
r/

( Start )
v 512

Receive a request from a first
network entity (e.g., a home agent)
to establish a PCC session for a UE
accessing the first network entity
using a mobility protocol (e.g., MIP)

v 514

Determine the mobility protocol
used by the UE based on the request

v 516

Determine PCC rules for the PCC
session based on the mobility protocol

v /518

Send the PCC rules to
the first network entity

v /520

Determine second PCC rules
comprising a set of at least one filter
to identify tunneled packets for the
PCC session and an indication to not
count the tunneled packet for charging

v 522

Send the second PCC rules
to a second network entity
(e.g., a serving server) to apply
to the tunneled packets

v

( = )

FIG. 5
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600
r-—/

612

Module to receive a request
from a first network entity to
establish a PCC session for a
UE accessing the first network
entity using a mobility protocaol

614

Module to determine the
mobility protocol used by the
UE based on the request

616

Module to determine PCC
rules for the PCC session
based on the mobility protocol

/618

Module to send the PCC
rules to the first network entity

620

Module to determine second
PCC rules comprising a set of at
least one filter to identify tunneled
packets for the PCC session and

an indication to not count the

tunneled packet for charging

622

Module to send the second PCC
rules to a second network entity
to apply to the tunneled packets

FIG. 6
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700

r./
( Start )
v 712

Accept access by a UE based on a
mobility protocol (e.g., MIP) at a first
network entity (e.g., a home agent)

v 714

Send a request to a second
network entity (e.g., a PCRF)
to establish a PCC session for
the UE, the request comprising
the mobility protocol used by the UE

v 716

Receive PCC rules for the PCC
session from the second network
entity, the PCC rules being determined
based on the mobility protocol

v 718

Apply the PCC rules to
packets exchanged with
the UE for the PCC session

!

G

FIG.7
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800
—

812

Module to accept access
by a UE based on a mobility
protocol at a first network entity

814

Module to send a request fo a
second network entity to establish
a PCC session for the UE

816

Module to receive PCC
rules for the PCC session
from the second network entity

818

Module to apply the PCC
rules to packets exchanged
with the UE for the PCC session
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C Start

v 912

Receive PCC rules at a first network
entity (e.g., a serving gateway), the
PCC rules being for a PCC session
established by a second network
entity (e.g., a home agent) for a UE
accessing the second network entity
using a mobility protocol (e.g., MIP)

v 914

Identify tunneled packets for
the PCC session based on
a first set of at least one filter
obtained from the PCC rules

v 916

Not count the tunneled packets
for charging, the tunneled packets
being counted by the second
network entity for charging

v 918

Send a request to establish a
second PCC session for the
UE accessing the first network
entity using direct IP access

v 920

Receive second PCC rules
for the second PCC session

v 922

Identify untunneled packets for
the second PCC session based
on a second set of at least one filter
obtained from the second PCC rules

v 924

Count the untunneled
packets for charging

v

C ra )

FiG. 9

) 900

r\_/
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1000
—

1012

Module to receive PCC ruies at a
first network entity, the PCC rules
being for a PCC session established
by a second network entity for a
UE accessing the second network
entity using a mobility protocol

1014

Module to identify tunneled
packets for the PCC session
based on a first set of at least one
filter obtained from the PCC rules

1016

Module to not count the
tunneled packets for charging

1018

Module to send a request to
establish a second PCC session for
the UE accessing the first network
entity using direct IP access

1020

Module to receive second PCC
rules for the second PCC session

1022

Module to identify untunneled
packets for the second PCC
session based on a second set
of at least one filter obtained
from the second PCC rules

1024

Module to count the
untunneled packets for charging

FIG. 10
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1100
Ks/
( Start )
v 1112

Access a first network entity (e.g., a

home agent) by a UE using a mobility
protocol (e.g., MIP), the first network
entity establishing a PCC session for
the UE based on the mobility protocol

v 1114

Exchange tunneled packets with
the first network entity for the PCC
session, the first network entity
counting the tunneled packets for
charging in accordance with PCC
rules determined for the PCC session
based on the mobility protocol

v 1116

Access a second network entity
{e.g.. a serving gateway) by the UE
using direct IP access, the second

network entity establishing a second
PCC session for the UE based on a
radio access type used by the UE
for the second network entity

v 1118

Exchange untunneled packets with
the second network entity for the
second PCC session, the second

network entity counting the untunneled
packets for charging in accordance
with second PCC rules determined
for the second PCC session based
on the radio access type

v

( End )
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1200
r—/

1212

Module to access a first
network entity by a UE
using a mobility protocol

1214

Module to exchange tunneled
packets with the first network
entity for a PCC session

1216

Module to access a
second network entity by
the UE using direct IP access

1218

Module to exchange untunneled
packets with the second network
entity for a second PCC session

FIG. 12
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