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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).
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The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
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provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


http://webapp.etsi.org/IPR/home.asp
http://webapp.etsi.org/key/queryform.asp
http://portal.etsi.org/Help/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 23.139 version 12.2.0 Release 12 3 ETSI TS 123 139 V12.2.0 (2015-03)

Contents

INtENECTUAl PrOPEITY RIGNES. ... .ttt b e et b e et b s e st bbbt s et b e s b st e b e se et sb s ene e 2
FOMBIWOIT ... bbb bbb bbb bbb bbb bbb 2
MOdal VErDS TEMMINOIOOY ...ttt b bbbt b e b e b e b e eb e s e et et e s e et eb e see e ebesb e e ebesreeeben 2
FOTBIWOIT ... bbb bbb bbb bbb bbb 5
1 RS ol o TSP TP PSP 6
2 L == 0= SRR 6
3 Definitions and @DDIEVIBLIONS .........cc.eiiieiiieriese sttt e bbb b e bt bt e se e e e s et e sbeebesseeneenneneas 7
31 [ 11 T (o OSSR 7
3.2 YN o] o 1=V = o] SR 7
4 Architecture Model and FEQUITEIMIENTS .......c.ciiieiitire ettt b bbbt e b b s e bbb e enenas 8
4.1 Architectural requirements and BSSUMPLIONS.........c.vreereiireerreerr et b et sr e et r s e b eer e r e r s nrenen 8
4.2 Architecture for Fixed Broadband Access network interworking using WLAN 8CCESS........ccoeievieeeieeiesieseseeseeeere e snens 9
421 (1= 0 OSSOSO 9
422 Non-roaming architecture for EPC-roUted traffiC ..........ccciiiiiiieiciccce ettt 10
423 Roaming architecture for EPC-rOUtEd traffiC.........ciiiieieiieii ettt st aennan 13
424 Architecture for non-seamless WLAN offload by the Fixed Broadband Access NEtWOrK ............cccvveeernenninereneneenes 18
4.3 Architecture for Fixed Broadband Access network interworking USing H(E)NB ..o 25
431 (T 1= OSSNSO 25
432 NON ROAMING ATCNITECIUNE ...ttt r et e et b et b et R e e bt r b e b e n et nnnn 26
433 Roaming ArchiteCture - HOME ROULEM ..........ccuiiiiieiciecie ittt st ae bbb e b s seeneeneeresrennan 26
434 Roaming Architecture - Visited ACCeSTLOCA BreakoUL ..........cccveieiiiiiiiiieieeeese ettt be e 27
5 Network Element, and REFEIENCE POINL .......oc.oiiiiee ettt e e besee st beseeereeneeneeneens 28
5.1 INEIWOTK ELBMENES. ..ottt ettt s b e b etk b st se bt b e bt b et b e Rt e e Rt b e bt e ek et b et st et be st ne et e e ne 28
511 BGPP NEEWOTK BlEIMENTS. ... .cuiiitiririeiieree ettt b et st e st b et s e ekt e e b et e e e b e e e b e e e b et s b e st st ene b ebeneebe e sbenens 28
5111 < L OSSO U TSP SRR PRTOO 28
5112 O TP S P PRRPPTPRTPRPO 29
5113 BGPP AAA SEIVEN ...ttt ettt sttt he e e bt et e eh e e st e eheea b e e he e R e e eRe e R e eRe SR e e eReea b e ehe e ARt eRe et e eRe e eeeReebenreeneanean 29
5114 BGPP AAA PrOXY ... e euteeueete ettt sttt ettt sttt ettt s st e bt saeeseeeae e bt e Rt e eE e e R e e bt eaE e eE e e REea Rt eRe e AR e eReebenhe e et eReenenheereanean 29
512 2] 2] T o = 1= 1 1= 1SS RR T 29
5.2 REFEIEINCE POINES ...ttt et bbbt e b e b e e e b e b et b e Rt s ARt e b e bt s e ek et b e st nbene b ene st be s ne 29
6 POliCY aNd QOS INEEIWOIKING ......veeeieetereeeeetert ettt b bbbt bbb bt se s e bt b e e e bt st s e b e enes
6.1 (€7 07 - OO
6.1.1 Principles for EPC-routed traffic

6.1.2 Principles for Non-seamless WLAN-OFflOad traffiC ........cccveiririniereee e 30
6.2 Application of PCC to Fixed Broadband ACCESS iNtErWOTKING........ccurviueririiirieirieirieesse sttt 31
6.3 QoS solution for 3GPP and Fixed Broadband AcCess INLEMWOIKING.........cvrrriereirieineeeneseresee e 31
6.3.1 [T 1= 4 oSSR 31
6.3.2 D0 VY0 T o] OSSR 33
6.3.2.1 LI O o101 (o (= 1 oYU 33
6.3.2.2 NS-WLAN OFflOB0EA trAfIC....cvevieciiiierieee e bbbt ettt 33
6.3.3 L0101 OSSOSO 33
6.34 DS @ = 107 o] o1 o [OOSR 34
6.35 Correlating admission control With DSCP Marking.........ccceueeeiiiiiiiieieeeeeee ettt 34
6.3.6 Multiple IPSEC Child SAS SUPPIOI ......cveiiieireieieeirei ettt e b r e e b e e b e b n e nnnn 34
6.4 Authentication and Security procedures for 3GPP and Fixed Broadband access interworking .............ccoceeerenereenenieninnens 35
7 Functional Description and Procedures for Fixed Broadband Access network over S2b.........cccvevveveeveeveesieenen. 35
7.1 (1< 1= - | O TO 35
7.2 E TR N 1 7= o o OSSR 35
7.3 UE/ePDG-initiated Detach Procedure and UE-Requested PDN DiSCONNECLION .......covevireeirieiereereneneesreesreeseesesee e 37
7.4 HSS/AAA-iNitiated DELEC PrOCEAUIE. .........c.oiiiuiirieeriet ettt st ettt sttt et e e
75 UE-initiated Connectivity to Additional PDN

7.6 Network-Initiated Dynamic PCC for EPC-routed Traffic

7.7 Network-Initiated Dynamic PCC for NS-WLAN offloaded traffiC ........ccccceiiiiiiiiieccec e 41
7.8 PDN GW initiated Resource AllOCation DEBCHIVELION ..........c.eiueieireeieiie ettt s ee e e e e e neeseeneseesaea 42
7.9 Handover from 3GPP Access to Fixed Broadband Access with GTP or PMIPVE 0N S2D........oovvviieieiincincesec e 43
7.10 Handover from Fixed broadband Access with GTP or PMIPV6 0N S2b t0 3GPP ACCESS........ccvreerreeireerreeseeesree e 45
711 S = o (0 g a 1= I 410 [ 1= SRR R 46
8 Functional Description and Procedures for Fixed Broadband Access network over S2C ........ccvvvvveeeereennnnnens 47

ETSI



3GPP TS 23.139 version 12.2.0 Release 12 4 ETSI TS 123 139 V12.2.0 (2015-03)

8.1 (oo [UTox 1 o) o 10
8.2 Procedures for trusted Fixed Broadband ACCESS NEEWOTK OVEF S2C.......c.cceirieiirieiirinenireesee st
821 Initial Attach with DSMIPv6 on S2c to trusted Fixed Broadband Access
8.2.2 UE-initiated Detach Procedure and UE-Requested PDN Disconnection with DSMIPv6 on S2c in trusted Fixed

BrOBODBNGA ACCESS.......eiiuiiieiiet etttk b et b Rt b bt b et b e R e s e b b e bt b et e b e Rt bR et e b et b et b e neneenn 48
8.23 HSS-initiated Detach Procedure with DSMIPv6 on S2c in trusted Fixed Broadband ACCESS.........ccovrverereeceecenennennns 49
8.24 PDN GW-initiated PDN disconnection Procedure with DSMIPv6 on S2c in trusted Fixed Broadband Access........... 51
8.25 E-UTRAN to Trusted Fixed Broadband Access Handover with DSMIPV6 0N S2C.........ccooiiiiiienieneeeeeeee e 51
8.26 Handover from Trusted Fixed Broadband Access with DSMIPv6 over S2¢ to 3GPP ACCESS.......oooevvreererecceeeecee. 53
8.2.7 Network-Initiated Dynamic PCC for DSMIPV6 on S2c when accessing trusted Fixed Broadband Access for

L O (o101 1= o B I = 1 OSSPSR 53
8.28 Network-Initiated Dynamic PCC for DSMIPV6 on S2c when accessing trusted Fixed Broadband Access for

NS-WLAN OFfflOB0EI TTAffIC.....cueeiteirieesecre bbbttt s e bbbttt b et naenas 54
8.29 UE-Initiated Connectivity to Additional PDN with DSMIPv6 on S2c over trusted Fixed Broadband Access............. 54
8.2.10 Activation of enhanCed SECUNTY FOI S2C .......ciiiiieiieese et
8.211 UE local IP address update on S2c over trusted Fixed Broadband ACCESS ........cccoirirerieriereeeenesie e see e e
8.3 Procedures for untrusted Fixed Broadband AcCess NEWOIK OVEN S2C........cccoeiiieiiiirieniereeeeeeeee st
8.3.1 Initial Attach with DSMIPv6 on S2c to untrusted Fixed Broadband Access
8.3.2 UE-initiated Detach Procedure and UE-Requested PDN Disconnection with DSMIPv6 on S2c in untrusted

FiXEO BroOa0DaNG ACCESS.......c.eiueiieetiirieisie ettt sttt ettt st a e bbbt b et s e e b b e b etk e e e b e st st e be b ebese et e e e b et naenin 58
8.3.3 HSS-initiated Detach Procedure with DSMIPv6 on S2c in untrusted Fixed Broadband ACCESS.........ccocvvrervereriecrennes 58
8.34 PDN GW-initiated PDN disconnection Procedure with DSMIPv6 on S2¢ in untrusted Fixed Broadband Access ......59
8.35 E-UTRAN to untrusted Fixed Broadband Access Handover with DSMIPV6 0N S2C..........ccooviiiiineneeeeeececeeeea 60
8.3.6 Handover from Untrusted Fixed Broadband Access with DSMIPv6 over S2¢ t0 3GPP ACCESS ......covvrveieeeeeeeieceene 61
8.3.7 Network-Initiated Dynamic PCC for S2c when accessing untrusted Fixed Broadband Access for EPC-routed

I - oSS 62
8.3.8 Network-Initiated Dynamic PCC for S2¢c when accessing untrusted Fixed Broadband Access for NSSWLAN

[o e "o [<'o B I = 1 OSSPSR 63
8.39 UE-Initiated Connectivity to Additional PDN with DSMIPv6 on S2c over untrusted Fixed Broadband Access......... 63
8.3.10 IPSec tunnel modified on S2c over untrusted Fixed Broadband ACCESS..........cceoreireennenniersesee e 64
9 Functional Description and Procedures for Fixed Broadband Access network using H(E)NB............cccccoveveveenen. 65
9.1 Procedures for Fixed Broadband Access NEtWOrK USING HENB ..ot 65
911 E-UTRAN Initial Attach and UE requested PDN connection EstabliShment ............coooeieiieinienneienecneeeenreeeees 65
9.12 Detach procedure FOr E-UTRAN ..ottt s e b b n e e s s s b n e nnens 67
9.1.3 Network initiated bearer activation, modification and dEaCLIVALION...........c.ccovieeiiiiie et e 67
9.14 UE requested bearer resource modification
9.15 Service Request and Handover Procedures
9.2 Procedures for Fixed Broadband Access network using HENB - PMIP.........c..ccoiiiiiiiiiccicececese et 71
9.21 Initial E-UTRAN Attach with PMIP-DaSed S5/SB.........coeiriiiiierieesieeseer et 71
9.2.2 DetaCh fOr PMIP-DESEA S5/SB .....c.e ittt skttt stk ekt b et b e bt et e b e s nann 72
9.23 Dedicated Bearer Procedures for E-UTRAN Access with PMIP-based S5/SB........c.cooeiiiieiieeeeeeeee e 72
9.24 HSS-Initiated Subscribed QOS MOOITICATION .......c.ciiiiiiieiee ettt se et e e sne e aeneas 73
9.25 MME-initiated Dedicated Bearer DEACIVALION. ..........cciiieiieiieesie e s eeesteeee e s e tesseeste s e esesseesesseessesneesresseeaseenseseeens 74
9.2.6 UE-initiated Resource REQUESE @Nd REIEASE ..........ceirieiricireie et 74
9.2.7 UE requested PDIN CONNECHIVITY ....cvetiiiiiirieerietc sttt sttt s ettt ettt et ettt st n e et e e 75
9.2.8 Service Request and HandoVer PrOCEAUIES...........c.cciiieirieeeere ettt ettt 77
9.3 Procedures for Fixed Broadband Access network using HNB fOr PS SEIVICES.........cccvveieiiiieic e 78
9.31 PDP COMEEXE ACHIVALION. ....c.vevieetiiitesieies ettt a sttt e et e b e e e b etk e st see b e st eb e e e b et b et e b e st sbebeabeb et et eneabenenann 78
9.32 Secondary PDP Context Activation and PDP Context Modification ProCeaUIe.............cvveireineeenseresee e 79
9.3.3 Detach, PDP Context and EPS-Bearer Deactivation PrOCEAUIES..........cceocueeiieeerie e ectee et et eeteesee et e et e sveeesteesane e 80
9.34 Service Request and Handover Procedures.
9.4 3GPP HNB procedure - CS support
9.4.0 (1= 0 SO
94.1 S15 session establishment at HNB FeQiSITaliON..........cceiuecieiieieiiesesiesieeeeee ettt e sre st sbesresaesae e e e esesnesrenns 82
9.4.2 HNB GW initiated S15 SeSSioN MOGifiCAION .......ceriiuiirieiiieiriees ettt b e 83
9.4.3 S15 SESSION LEITNINELION ...ttt ettt bbbt bt s e e s b bt s e e b e e b et s b et e b e st b e bt et ke s e b et et et e b e st st ebe e ene 84
944 PCRF initiated S15 SeSSI0N MOGIifICAION. ........ccviiieiiciese ettt te e e b e ere e reeaeesaeeaaesreeneesaeensesreens 85
Annex A (informative): ChangENISIOrY ..o e 86
[ 11 0] YOO OSSOSO 87

ETSI



3GPP TS 23.139 version 12.2.0 Release 12 5 ETSI TS 123 139 V12.2.0 (2015-03)

Foreword
This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

This document specifies the Stage 2 system description for the interworking between a 3GPP system and a Fixed
Broadband Access network defined by Broadband Forum to provide the IP connectivity to a 3GPP UE using a WLAN
and a H(e)NB connected to a Fixed Broadband Access network.

The specification covers the system description mobility, Policy, QoS aspects between 3GPP and a Fixed Broadband
Access network as well as the respective interactions with the PCC frameworks. This document specifies the detailed
extension to EPC defined in TS 23.401 [2] and TS 23.402 [3] for supporting Fixed Broadband Access Network. The

extension to PCC framework are specified in TS 23.203 [4].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 23.401: "GPRS Enhancements for E-UTRAN Access'.

[3] 3GPP TS 23 402: " Architecture enhancements for Non-3GPP Accesses'.

[4] 3GPP TS 23.203: "Policy and charging control architecture”.

[5] 3GPP TS 22.278: " Service requirements for the Evolved Packet System (EPS)".

[6] Broadband Forum TR-203: "Interworking between Next Generation Fixed and 3GPP Wireless
Access', August 2012.

[7] Broadband Forum TR-058: " Multi-service Architecture and Framework Requirements ™
September 2003.

[8] Broadband Forum TR-101: "Migration to Ethernet-based DSL Aggregation™ April 2006.

[9] 3GPP TS 23.261: "IP Flow Mohility and seamless WLAN offload .

[10] Broadband Forum TR-145: "Multi-service Broadband Network Functional Modules and
Architecture”, November 2012.

[11] Broadband Forum TR-134 Corrigendum 1: " Broadband Policy Control Framework (BPCF)",
January 2013.

[12] 3GPP TS 25.467: "UTRAN architecture for 3G Home Node B (HNB); Stage 2".

[13] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[14] 3GPP TS 22.220: " Service reguirements for Home Node B (HNB) and Home eNode B (HeNB)".

[15] 3GPP TS 33.320: " Security of Home Node B (HNB) / Home evolved Node B (HeNB)".

[16] 3GPP TS 33.210: "Network Domain Security; | P network layer security”.

[17] 3GPP TS 33.310: "Network Domain Security (NDS); Authentication Framework (AF)".
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[18] IETF RFC 4555: "IKEv2 Mobility and Multihoming Protocol (MOBIKE)".

[19] 3GPP TS 29.274: "General Packet Radio Service (GPRS); Evolved GPRS Tunnelling Protocol
(eGTP) for EPS".

[20] Broadband Forum TR-092: "Broadband Remote Access Server (BRAS) Requirements®, August
2004.

[21] Broadband Forum TR-124 Issue 2: "Functional Requirements for Broadband RG Devices'.

[22] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2.

[23] 3GPP TS 33.402: " Security aspects of hon-3GPP accesses'.

[24] 3GPP TS 23.003: "Numbering, addressing and identification".

[25] 3GPP TS 29.273: "3GPP EPS AAA interfaces'.

[26] Broadband Forum TR-059: “Architecture Requirements for the Support of QoS-Enabled IP
Service", September 2003.

[27] IETF RFC 4301: " Security Architecture for the Internet Protocol”.

[28] 3GPP TS 25.413: "UTRAN lu interface Radio Access Network Application Part (RANAP)
signalling.”.

[29] 3GPP TS 36.413 "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1

Application Protocol (S1AP)".

[30] Broadband Forum TR-291: "Noda Requirements for Interworking between Next Generation
Fixed and 3GPP Wireless Access', March 2014.

3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3GPP Femto: Refersto the HNB and HENB NEs as defined by 3GPP. The HNB GW is always required for the HNB
architecture while the HeNB GW is option for the HeNB.

UE local 1P addressis defined as: either the public I P address assigned to the UE connected to a BBF access network
viaaWLAN by the BBF domain in the no-NAT case, or the public I P address assighed by the BBF domain to the
NATed RG that is used for this UE.

H(e)NB local IP addressis defined as. either the public IP address assigned to the H(e)NB by the BBF domain in the
no-NAT caseg, or the public |P address assigned by the BBF domain to the NATed RG that is used for this H(e)NB.

Non-seamless WL AN offload (NSWO) is a capability of a UE supporting routing specific | P flows over the WLAN
access without traversing the EPC as defined in TS 23.402 [3], clause 4.1.5.

EPC-routed: User plane traffic that is routed viaa PDN GW in EPC as part of a PDN Connection. EPC-routed applies
to non-roaming, roaming with traffic home-routed and roaming with traffic local break-out cases.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

ANDSF Access Network Discovery and Selection Function
AF Application Function
BBF Broadband Forum
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BRAS Broadband Remote Access Server
BNG Broadband Network Gateway
BPCF Broadband Policy Control Function
DSCP Differentiated Services (Diffserv) Code Point
DSMIPv6 Dual-Stack MIPv6

EPC Evolved Packet Core

ePDG Evolved Packet Data Gateway

EPS Evolved Packet System

H-ANDSF Home-ANDSF

MME Mobility Management Entity
NSWO Non-seamless WLAN offload
PCRF Policy and Charging Rules Function
P-GW PDN Gateway

PMIP/PMIPv6 Proxy Mobile IP version 6

RG Residentia Gateway

SeGW Security Gateway

SGW Serving GW

TDF Traffic Detection Function

V-ANDSF Visited-ANDSF

4 Architecture model and requirements

4.1 Architectural requirements and assumptions

The interworking architecture is based on EPC reference architecture defined in TS 23.401 [2] and TS 23.402 [3] and
on BBF access network defined by BBF TR-291 [30], BBF TR-058 [ 7], BBF TR-101 [8], BBF TR-134 [11], and BBF
TR-203[6].

The interworking architecture supports trusted and untrusted model for the host-based mobility (S2c) and the untrusted
model for the network based mobility (S2b). The trusted/untrusted Non-3GPP access network detection is performed as
defined in clause 4.1.4 of TS 23.402 [3].

The reference architecture defined in TS 23.402 Rel-11 clause 16 for Trusted WLAN using GTP s2ais applicable to the
scenario where the Fixed Broadband / BBF Access network is considered as a trusted WLAN access. For such Fixed
Broadband / BBF Access interworking deployments, in this version of the specification, the interactions between the
EPC and the Fixed Broadband / BBF Access network consists only in S2a, STainterfaces and are not further detailed in
this document. The detailed functional split within a Fixed Broadband / BBF Access network, the support of P2P link
between the UE and the TWAG and the mapping between the S2a bearer QoS information received via S2a and Fixed
Broadband Access specific parameters are outside 3GPP scope.

The architecture supports a UE simultaneously connected to the EPC via more than one access network for the same
PDN connection as defined in TS 23.261 [9].

The architecture supports a UE that is capable of routing simultaneously active PDN connections to different APNs
through different access networks as defined in TS 23.401 [2] and TS 23.402 [3].

The architecture supports the scenario of a single network operator deploying both the 3GPP EPC and the BBF access
network and the scenario of two network operators one deploying the 3GPP EPC network and one deploying only the
Broadband Forum Access network. Furthermore the architecture supports the roaming scenario between two PLMN
operators.

The architecture supports local breakout of traffic in the EPC network whether aroaming subscriber is accessing the
EPC viaa 3GPP or a non-3GPP access network according to the design principles described in clause 4.1 of
TS23.401[2].

The support of HeNB is based on reference architecture defined in TS 23.401 [2] and TS 36.300 [13], for the support of
HNB in TS23.060 [22] and TS 25.467 [12].

The architecture supports both offline and online charging in the 3GPP domain for the EPC routed traffic by means of
accounting/charging information collected in 3GPP network elements.
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The architecture supports STa/SWa reference points based accounting for the 3GPP UEs when trafficisNSWO in the
Fixed Broadband Access network based on the assumption that the BBF network is able to collect per user accounting
datafor NSWO traffic of 3GPP UEs (i.e. BNG is able to recognize the traffic of individual 3GPP UESs), and periodically
report this data via the STa/SWa reference points. If both EPC routed and NSWO are simultaneously provided to a UE,
accounting information sent by BBF over SWalSTa shall alow distinguishing the accounting information for EPC
routed traffic from that for NSWO traffic. This shall be supported based on Fixed Broadband Access accounting
capabilities

NOTE 1: Asdefined in BBF TR-203 [6] the Fixed Aroadband Access may sent over SWal/STa accounting

information for both EPC routed and NSWO.

NOTE 2: The online charging may be supported with limitation due to support of AAA RADIUS based accounting
in the BBF network. It is assumed that the BBF does not need to be aware of whether online or offline
charging is performed in the 3GPP domain

For S2b, the PCRF discovery function may select different PCRFs for PDN connection(s) for the UE in the PDN GW
and for the IP session for NSWO traffic for the UE in the Fixed Broadband Access.

For S2c, the PCRF discovery function selects the same PCRF for all PDN connections for a certain IMSI and may
select adifferent PCRF for IP-CAN session establishment over S9afor NSWO traffic.

There may be multiple TDFs deployed. If a TDF is used for traffic offloaded to the Fixed Broadband Access, the TDF
selected for the NSWO traffic from the UE in the Fixed Broadband Access and that for the EPC routed traffic on SGi
may or may not be the same.

In this Release, the policy interworking for user charging for NSWO traffic is only supported for scenarios without
NAT in the Fixed Broadband Access domain.

4.2 Architecture for Fixed Broadband Access network
interworking using WLAN access

421 General

Thefigure 4.2.2-1, 4.2.2-2 and 4.2.2-3 show the reference architecture for the non-roaming scenario and with the traffic
routed to the mobile core network. The figure 4.2.3-1, 4.2.3-2 and 4.2.3-3 show the reference architecture for the
roaming scenario with the traffic routed to the home network. The figure 4.2.3-5, 4.2.3-6 and 4.2.3-7 show the reference
architecture for the roaming scenario with the local breakout in Visited PLMN.

The figure 4.2.4-1and 4.2.4-2 show the reference architecture for the NSWO with AF in 3GPP operator’ s network; the
figure 4.2.4-3 and 4.2.4-4 show the reference architecture for the NSWO with AF (“BBF AF") in BBF domain; the
figure 4.2.4-5 and 4.2.4-6 show the reference architecture for NSWO with TDF. The non-seamless traffic is routed to an
external network directly from BBF network.

The following considerations apply to interfaces and reference points where they occur in figuresin this clause:
- S5and S8 can be GTP-based or PMIP-based.
- Gxcisused only in the case of PMIP variant of S5 or S8.
- S9isused between the H-PCRF and V-PCRF in roaming scenario

- thereference points internal to the Fixed Broadband access network are defined or are under definition by
Broadband Forum and are out of the scope of this specification.

NOTE 1: SWu shownin Figure 4.2.2-1, 4.2.3-1 and 4.2.3-4 also applies to architectural reference for untrusted
scenario in Figures 4.2.2-3, 4.2.3-3 and 4.2.3-6 for the untrusted scenario with S2c but is not shown for
simplicity.

The ANDSF is not shown in any of the following figures, but it may be used in al architectural variants, according to
the principles defined in TS 23.402 [3].
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4.2.2 Non-roaming architecture for EPC-routed traffic

Evolved Packet System
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________________________________________
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Network
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AP Device

Figure 4.2.2-1: Non-Roaming Architecture for untrusted Fixed Broadband access network based on
S2b

NOTE 1. The reference architecture is applicable when the 3GPP and Fixed Broadband access networks belongs to
the same network operator or to different network operators.
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Figure 4.2.2-2: Non-Roaming Architecture for trusted Fixed Broadband access network based on S2c

NOTE 2: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same network operator or to different network operators.

NOTE 3: The connection between the BRAS/BNG and PDN Gateway is | P transport connection.
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Evolved Packet System
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Figure 4.2.2-3: Non-Roaming Architecture for untrusted Fixed Broadband access network based on
S2c

NOTE 4: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same network operator or to different network operators.
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4.2.3 Roaming architecture for EPC-routed traffic

1
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________________________________________

Customer Premises
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Figure 4.2.3-1: Roaming Architecture for untrusted Fixed Broadband access network based on S2b -
Home routed traffic

NOTE 1. The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same VPLMN network operator or to different network operators.
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__________________________________________________________________

Rx Swx
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Gateway S9 | Soo | Server

BBF Defined Access and network

AN (e.g.
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Customer Premises
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WiFi BBF
AP, Device

Figure 4.2.3-2: Roaming Architecture for trusted Fixed Broadband access network using S2c - Home
Routed

NOTE 2: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same VPLMN network operator or to different network operators.

NOTE 3: The connection between the BRAS/BNG and PDN Gateway is an | P transport connection.
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__________________________________________________________________
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Figure 4.2.3-3: Roaming Architecture for untrusted Fixed Broadband access network using S2c -
Home Routed

NOTE 4: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same VPLMN network operator or to different network operators.
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Figure 4.2.3-4: Roaming Architecture for untrusted Fixed Broadband access network using S2b —
Local breakout in V-PLMN

NOTE 5: The two Rx instancesin Figure 4.2.3-4 gpply to different application functionsin the HPLMN and
VPLMN.

NOTE 6: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same VPLMN network operator or to different network operators.
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Figure 4.2.3-5: Roaming Architecture for trusted Fixed Broadband access network using S2c — Local
breakout in V-PLMN

NOTE 7: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same VPLMN network operator or to different network operators.

NOTE 8: Thetwo Rx instancesin Figure 4.2.3-5 apply to different application functionsin the HPLMN and
VPLMN.

NOTE 9: The connection between the BRAS/BNG and PDN Gateway is a | P transport connection.
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Figure 4.2.3-6: Roaming Architecture for untrusted Fixed Broadband access network using S2c —
Local breakout in V-PLMN

NOTE 10: The reference architecture is applicable when both 3GPP and Fixed Broadband network belongs to the
same VPLMN network operator or to different network operators.

NOTE 11: The two Rx instancesin Figure 4.2.3-6 apply to different application functionsin the HPLMN and
VPLMN.

4.2.4  Architecture for non-seamless WLAN offload by the Fixed
Broadband Access network

Figure4.2.4-1, 4.2.4-2, 4.2.4-3, 4.2.4-4, 4.2.4-5, and 4.2.4-6 show the reference architectures for NSWO. The non-
seamless traffic is routed to an external network directly from BBF network.

Although this clause describes only NSWO architecture scenarios, both NSWO and EPC-routed can co-exist during the
network operation.
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Architecture scenario A: AF in 3GPP operator’s network

Network to offload to " EPC Network
(3GPP operator network) i

n Rx
- PCRE 3GPP AAA
u Server

IP service in
operator-managed| AF
domain

AN (e.g
DSLAM/ONT)

BBF defined access and network

S9a —+ SWa/STa +—
: '
| |
i R :
: x—|_BPCF '
' EASIBNG BBF AAA 1
i (proxy) i
: i
| |
| |
| |
| |
| |

Customer Premises Network

/NiFi BBE
AP Device

Figure 4.2.4-1: NSWO for 3GPP domain supporting the AF — non-roaming scenario
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Figure 4.2.4-2: NSWO for 3GPP domain supporting the AF —roaming scenario

In this architecture scenario the AF is located in the 3GPP domain.
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Architecture scenario B: AF (“BBF AF”) in BBF domain
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Figure 4.2.4-3: NSWO for 3GPP over BBF domain supporting the AF — non-roaming scenario
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Figure 4.2.4-4: NSWO for 3GPP over BBF domain supporting the AF —roaming scenario

In this architecture scenario the AF (“BBF AF”) islocated in the BBF domain.
NOTE: The“BBF AF’ and E/G reference point are out of 3GPP scope.

In this architecture scenario Rx signalling is supported over the S9a reference point.

The following assumptions are made about functionality in the BBF Access Network:

- The BPCF needs to map the request received over E/G (with UE local |P address) to the right IP-CAN session
over S9a (i.e. session binding in BPCF) in order to find the right PCRF.

- The BPCF maps the signalling received from the BBF AF via G/E reference point in BBF domain to Rx
signalling over S9a reference point.
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Architecture scenario C: TDF

1 !
i Network to E i EPC Network :
1 offload to i E
i (any NW) ¥ :
| ¥ PCRF :
E i E 3GPP AAA E
H Server !
e\ Sa T swasTat—
. I—BP_CTI BBF AAA

1
1
1
i
:
1
(proxy) H
1
1
1
i
1

BBF defined access and network

Customer Premises Network

BBF
Device

Figure 4.2.4-5: NSWO with TDF — non-roaming scenario
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Figure 4.2.4-6: NSWO with TDF —roaming scenario

In this architecture adternative:
- Multiple TDFs may be deployed

- Sdisanintra-operator interface. Thisarchitecture variant is therefore limited to the case where the BBF domain
and 3GPP domain are owned by the same operator.

- For roaming scenarios the TDF belongs to and is controlled by the VPLMN.

- For the solicited application reporting mode, the PCRF shall initiate the Sd interface triggered by S9a
establishment, taking into account subscription data (verified by using e.g. IMSI, received from the BPCF).

- Homerouted traffic (tunnelled using SWu, S2c¢) will not be subjected for packet inspection by the TDF.
- Policiesfor roaming users may be locally configured in the V-PCRF and/or TDF.
The following assumptions are made regarding functionality in the BBF Access Network:

- The BBF network routes the offloaded traffic subject to packet inspection and the offloaded traffic not subject to
packet inspection viathe same TDF, or

- The BBF network may be configured in such a way that the traffic determined to be subject to packet inspection
isrouted viathe TDF. Traffic that is not subject to for packet inspection may physically bypass the TDF.
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Editor's note: The support of differentiating routing handling for the traffic is subjected for packet inspection and the
traffic not subjected for packet inspection by BBF access network requires further study in Broadband
Forum.

4.3 Architecture for Fixed Broadband Access network
interworking using H(e)NB

43.1 General

The architecture diagrams highlight the S9a interface between the PCRF and the BBF PCF (BPCF) for Femto access to
support use cases and requirements per BBF TR-203 [6], TS 22.220 [14] and TS 22.278 [5].

The function of the SQainterface isto convey sufficient information to the BPCF to enable it to identify the BBF
network elements the 3GPP Femto connects to, and perform admission control based on the bandwidth requirements
and QoS attributes of a new or modified UE service data flow(s) (viathe 3GPP Femto).

The reference architecture focuses on the policy management aspects of the 3GPP-BBF interworking.

NOTE 1: The assumption isthat the BBF BNG may be enhanced to support new functionality such as provisioning
of policies from the BPCF.

NOTE 2: The connection between the BRAS/BNG and the SeGW is | P transport connection.

NOTE 3: When the 3GPP and Fixed Broadband access networks belong to different Service Providers security
arrangement are anal ogous to those between the H-PCRF and the V-PCRF, and can be based on
TS33.210[16] or TS33.310[17].
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4.3.2 Non Roaming Architecture
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Figure 4.3.2-1: Non-Roaming Architecture

NOTE 1 Thereference architecture is applicable when both 3GPP and Fixed Broadband network belong to the
same network operator or to different network operators.

NOTE 2: Thereisonly one S15 session for all UEs connected to a HNB.

4.3.3 Roaming Architecture - Home Routed

The GTP version of the architecture for the macro network does not require V-PCRF in the connection because the
HPLMN does not provision QoS rulesin the VPLMN. Since thereis no V-PCRF in VPLMN the solution relies on the
H-PCRF to initiate the Gateway Control Session over S9 to a selected V-PCRF that, in turn, initiates the Gateway
Control Session over S9a with the BPCF. The HPLMN may provision policiesin the VPLMN that take into account the
fact that the UE connects to a 3GPP Femto.
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Figure 4.3.3-1: Roaming Architecture - Home Routed Traffic

NOTE 1: The reference architecture is applicable when both 3GPP VPLMN and Fixed Broadband network belong
to the same network operator or to different network operators.

NOTE 2: Thereisonly one S15 session for all UESs connected to aHNB.

4.3.4 Roaming Architecture - Visited Access/Local Breakout

The H-PCRF does need to be aware if the UE is connected via the 3GPP Femto in the VPLMN unless Home operators
require provisioning of HPLMN policiesin the VPLMN.
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Figure 4.3.4-1: Roaming Architecture - Visited Access/ Local Breakout

NOTE 1: Thereference architecture is applicable when both 3GPP VPLMN and Fixed Broadband network belong
to the same network operator or to different network operators.

NOTE 2: Thereisonly one S15 session for all UEs connected to a HNB.

5 Network Element, and Reference point

51 Network Elements
51.1 3GPP network elements

The 3GPP network elements are defined in detailsin TS 23.401 [2], TS 23.402 [3] and TS 23.203 [4].
511.1 ePDG
The details of functionality of ePDG are described TS 23.402 [3].

The following enhancements are applicable: To support initiation of a Gateway Control Session over S9a from the
PCRF when using untrusted access procedures, the ePDG is enhanced to transport UE Local 1P address, UDP port
number(s) for the UE connected to WLAN to the PCRF via the Gxb* in untrusted S2c and S2b PMIP-based or viathe
S2b reference pointsin case of S2b GTP-based.

ETSI



3GPP TS 23.139 version 12.2.0 Release 12 29 ETSI TS 123 139 V12.2.0 (2015-03)

5.1.1.2 PCRF

The enhancement of PCRF for supporting interworking with BBF Policy Framework is described in TS 23.203 [4]
Annex P.

51.1.3 3GPP AAA Server

The 3GPP AAA Server iswithin the 3GPP network. The 3GPP AAA Server isdefined in TS 23.402 [3] and
TS29.273[25].

In order to support offline and online charging for Non-seamless-WLAN offloaded traffic in Broadband Fixed Access
network, the 3GPP AAA Server is enhanced to exchange accounting messages from 3GPP AAA proxy in roaming
scenario or from BBF AAA proxy in non-roaming scenario. The 3GPP AAA Server reports per-user
charging/accounting information about NS-WLAN offloaded traffic to the HPLMN Charging System.

5.1.1.4 3GPP AAA Proxy

The 3GPP AAA Proxy iswithin the 3GPP network. The 3GPP AAA Proxy isdefined in TS 23.402 [3] and
TS29.273[25].

In order to support offline and online charging for Non-Seamless WLAN offloaded traffic in Broadband Fixed Access
network, the 3GPP AAA Proxy in VPLMN is enhanced to relay accounting data received from the BBF AAA Proxy in
fixed domain to the 3GPP AAA Server in HPLMN. The 3GPP AAA Proxy is further enhanced to report per-user
charging/accounting information to the VPLMN Charging System for inter-operator settlement for roaming users.

51.2 BBF network elements

The BBF network elements BRAS, BNG, RG, BBF AAA proxy, BPCF are defined in detailsin BBF TR-058 [7], BBF
TR-101[8], BBF TR-145 [10] and BBF TR-134 [11].The BBF device represents any devices defined by Broadband
Forum or supported by Fixed Broadband Access, as a PC, Media centre, etc., and they are considered outside the scope
of 3GPP.

The definition of enhancements for BBF AAA for 3GPP interworking and for BPCF to support Policy & QoS
interworking with mobile networksis specified in BBF TR-134 [11] and BBF TR-203 [6]

5.2 Reference Points

The reference points SI-MME, S1-U, S3, $4, S5, S6a, S8, S10, S11 are defined in TS 23.401 [2]. The reference points
S2c¢, Seb, SWx, SWd, SWm, SWn, SWu, SGi, Gxc are defined in TS 23.402 [3]. The reference point Rx and Sd are
defined in TS 23.203 [4].

Gx For purpose of BBF interworking it transfers the UE/H(e)NB Local | P address and the UDP port number
if NAT/NAPT isdetected in the BBF access network at which the H(e)NB is connected to.

Gxb* It connects the ePDG with the PCRF and transports UE Local |P address, UDP port number(s) for the UE
connected to WLAN. It is used in untrusted S2c and S2b-PMIP case .This information triggers the PCRF
to initiate the Gateway Control Session over S9a.

S2b For purpose of BBF interworking it transfers UE Local |P address and UDP port number(s) in cases of
S2b-GTP. Thisinformation triggers the PCRF to initiate the Gateway Control Session establishment over
S9a towards the BPCF.

S15 It supports the initiation, modification and termination of sessions between the HNB GW and PCRF to

support CS sessions. This interface triggers the PCRF to request allocation of resourcesin the Fixed
Broadband access network for CS sessions.

SO For BBF interworking for WLAN UE roaming with home routed access and S2b/Gx being used to trigger
the PCRF to initiate the Gateway Control Session establishment over S9a, or for BBF interworking using
GTP Home Routed Traffic for H(e)NB, the S9 interface is enhanced to carry from the H-PCRF to the V-
PCRF the UE/H(e)NB Local I1P address and the UDP port number if NAT/NAPT is detected in the Fixed
Broadband access network at which the H(e)NB is connected to.
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S%a For purpose of BBF interworking it provides transfer of dynamic QoS control policies (QoS) from the
Home PCRF to the BBF Policy Control function (BPCF) and in roaming scenario from the Visited PCRF
and to the BBF Policy Control function (BPCF). Furthermore the S9a carry from the H-PCRF/V -PCRF
the UE/H(e)NB local IP address, UDP port number(s) and/or FQDN of Fixed Broadband access network
at which the H(e)NB is connected to. The S9ais based on enhancement of S9 reference point for
supporting interworking with BBF Policy Framework.

SWa For purpose of BBF interworking it connects the BBF AAA proxy with the 3GPP AAA Server/Proxy and
transports access authentication, authorization and accounting information in a secure manner. The
transport of accounting information is applicable only to non-seamless WLAN offloaded traffic.

STa For purpose of BBF interworking it connects the BBF AAA proxy with the 3GPP AAA Server/Proxy and
transports access authentication, authorization, mobility parameters and accounting information in a
secure manner. The transport of accounting information is applicable only to non-seamless WLAN
offloaded traffic.

The Reference points within the BBF access network are defined in BBF TR 058 [ 7], BBF TR-101 [8],
BBF TR-145[10] and BBF TR-134 [11] and they are considered out of the scope of 3GPP.

6 Policy and QoS interworking

6.1 General
6.1.1 Principles for EPC-routed traffic

Policy control for EPC routed traffic is provided when either 3GPP access authentication or tunnel based authentication
is performed.

Multi Access PDN Connectivity for WLAN access located in a Fixed Broadband Access Network implies that a 3GPP
UE with multi access PDN connectivity capabilities can connect to WLAN access located in a Fixed Broadband Access
Network as described in TS 23.401 [2] and TS 23.402 [3].

Integrity and confidentiality protection for S2c trusted scenarios can be optionally activated by the UE or the PDN GW
asdefined in TS 23.402 [3]. In the case of confidentiality protection the Fixed Broadband Access Network does not
have visibility of the inner header, similarly to what happens to the untrusted S2c case. However, given that DSCP of
the outer header is used for packet differentiation, the procedures to support interworking with Fixed Broadband Access
Network do not need to change due to the activation of confidentiality protection.

If the H(€)NB islocated behind a NATed RG the H(e)NB local IP addressis provided to the H(e)NB by the SeGW as
part of the set up of the security tunnel with the SeGW using IKEv2 signalling.

A new HNB loca IP addressis provided by the SeGW to the HNB then included in lu signalling (refer to the definition
of INITIAL UE MESSAGE message, RELOCATION COMPLETE message and ENHANCED RELOCATION
COMPLETE REQUEST message in TS 25.413 [28]) to the SGSN.

A new HeNB local |P address is provided by the SeGW to the H(€)NB then included in S1 signalling (refer to the
definition of INITIAL UE MESSAGE message, HANDOVER NOTIFY message and PATH SWITCH REQUEST
message in TS 36.413 [29]) to the MME.

6.1.2 Principles for Non-seamless WLAN-offload traffic
Policy control for NS-WLAN offloaded traffic is provided only if 3GPP access authentication is performed.

Policiesfor aUE's NS-WLAN offloaded traffic are sent from the EPC Network to the Fixed Broadband access network
viaS9a.

Policy interworking via S9a for NS-\WLAN offloaded traffic in this release is supported for scenarios without NAT in
the BBF domain,

For architecture scenario A in clause 4.2.4, the PCRF shall bind the request from AF with an existing IP-CAN session
established over S9a using the UE local |P address received from AF and if available the subscriber ID (e.g. IMS]).
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For architecture variant B in clause 4.2.4, it is assumed that BPCF binds the request from AF with an existing IP-CAN
Session established over S9a using the UE local |P address received from AF and if available the subscriber ID (e.g.
IMS)).

For architecture variant C in clause 4.2.4, in solicited application reporting mode, the PCRF shall start the Sd session
with the TDF when an indication of IP-CAN session establishment is received over S9afor the UE local 1P address. In
unsolicited application reporting mode, the TDF notifies the PCRF of the detected service using the Sd interface.

The UE may simultaneously have one or more connection(s) to the EPC and a connection to NS-WLAN using the same
local 1P address. In order to allow the BNG to distinguish and to enforce separated QoS control for EPC routed traffic
(tunnelled using SWu, S2c) and for NSWO traffic, the PCRF shall send the destination | P address of the |PSec outer |P
header, i.e. the ePDG IP address (for S2b and untrusted S2c¢ access), and PDN GW | P address(es) (for trusted S2¢) and
the UDP source port number (for used by |PSec tunnel traffic) to the BPCF.

6.2 Application of PCC to Fixed Broadband Access interworking

Fixed Broadband Access networks that support BBF Policy Framework and EPC network that supports the PCC
interworked via procedures specified in TS 23.203 [4], Annex P.

6.3 QoS solution for 3GPP and Fixed Broadband Access
Interworking

6.3.1 Generic

This clause describes how to detect and classify | P packets for the purpose of QoS treatment in the Fixed Broadband
Access network. The solution is based on DSCP marking of packets traversing the Fixed Broadband Access network.
The Fixed Broadband Access network (e.g. BNG) makes packet classification based on the DSCP of the incoming
packets. The solution assumes functionality in the BBF domain, all these functions are out-of-scope for 3GPP; a so,
these functions may or may not be implemented depending on the agreement between 3GPP and Fixed Broadband
Access operator, these functions are described for information only.

Fixed Broadband Access network currently supports the DSCP marking as specified in BBF TR-092 [20] for BRAS, in
BBF TR-101 [8] for Access Nodes and Aggregation Nodes and in BBF TR-124 |ssues 2 [21] for the RG.

Voice .
. Reflective QoS installs packet filters Packet filters (TFTs). PDN GwW .
Video and DSCP marking for UL traffic in the UE performs DSCP marking in down-link
based on QCI of packet.
Inteme
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Figure 6.3.1-1: Packet classification and packet forwarding treatment in a 3GPP-Fixed Broadband
Access interworking scenario for traffic routed to EPC
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Figure 6.3.1-2: Packet classification and packet forwarding treatment in a 3GPP-Fixed Broadband

Access interworking scenario for NS-WLAN offload traffic

The figure 6.3.1-1 and the figure 6.3.1-2 are simplified and the intermediate transport network entities in both figures
are not shown. The details of traffic handling in the Fixed Broadband Access domain are out of 3GPP scope.

In order to support QoS in Fixed Broadband Access:

The BPCF needs to map the QoS information (QCI, bit rates, ARP) received over S9a to access-specific
parameters applicable in the Fixed Broadband Access network as specified in TR-203 [6].

The BRAS/BNG can perform QoS treatment and QoS remapping based on DSCP value of the outer |P header as
specified in BBF TR-059 [26]. For NS-WLAN offload traffic, the BRAS/BNG can support per-flow DSCP
marking on each packet based on the QoS information received viaR interface.

The RG can perform QoS treatment and QoS remapping based on DSCP value of the outer |P header based on
pre-provisioned rulesin the RG as specified in BBF TR-059 [26].

For both EPC routed traffic and NS-WLAN offload traffic cases, if the UE implements reflective QoS and the
Fixed Broadband Access network needs to be protected from a misbehaving UE, Fixed Broadband Access needs
to implement protective measures (e.g. per-UE bandwidth limitation in the RG or in the BNG).

- Thedecision to apply Reflective QoS is performed as part of the AAA signalling for UE authentication. The
3GPP AAA takes the decision to apply Reflective QoS based on the capabilities of the UE, the type of access
and local policies then informs the UE.

- If the UE supports Reflective QoS then the UE shall indicate support of reflective QoS to the 3SGPP AAA
server during the authentication procedure using EAP-AKA signalling.

- Inresponse to the UE indication, the 3GPP AAA may provide an indication to the UE on whether Reflective
QoS shall be applied during the UE authentication procedure using EAP-AKA signalling.

- When access authentication is performed the BBF AAA informs the 3GPP AAA that the UE is attached
via BBF-defined Fixed Broadband access network in over STa/SWa and the UE shall perform UE
reflective QoS on all traffic of the attached network. The UE shall disable the reflective QoS if the UE is
detached or moves away from the attached Fixed Broadband access network.

- When authentication is performed as part of IKEV2 signalling the 3GPP AAA determinesif the UE is
connected via a BBF-defined WLAN access based on UE Local IP address received in EAP-AKA
signalling over SWm or S6b and the UE shall perform UE reflective QoS on the tunnelled traffic of the
attached network. The UE shall disable the reflective QoS if the tunnel established by using the IKEv2
signalling is released.

NOTE: Inthis Releasethere is no procedure defined to support activation and deactivation of Reflective QoS

towards the UE when moving from one BBF defined Fixed Broadband Access network into another BBF
defined Fixed Broadband Access network.
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6.3.2 Downlink
6.3.2.1 EPC routed traffic

For the WLAN case, the P-GW in the 3GPP domain sets a per-flow DSCP marking on each packet outer header, as
defined in TS 23.402 [3]. In un-trusted scenarios where traffic is sent in an IPSec tunnel from ePDG to the UE, the
ePDG shall copy that marking to the new outer header unless DSCP remapping is performed as defined in clause 6.3.4.

For the H(e)NB case, the P-GW in the 3GPP domain sets a per-flow DSCP marking on each packet outer header, as
defined in TS 23.401 [2]. The SeGW shall copy that marking to the new outer header.

NOTE 1: DSCP remapping performed as defined in clause 6.3.4 may apply.

The BRAS/BNG located in between the H(e)NB and the SeGW/H(e)NB GW and between the UE and ePDG/PDN GW,
may perform QoS treatment and QoS remapping based on DSCP value of the outer | P header.

For the control plane in the H(e)NB case, the QoS associated with control plane traffic (e.g. H(€)NB management
traffic, lu/S1 messages) could be preconfigured in the relevant network entity (e.g. H€)MS, MME/SGSN) for
downlink. The relevant message traffic thus may be marked with the appropriate DSCP according to the preconfigured
QoS. The SeGW shall copy this DSCP if it exists from the inner header to the outer header.

NOTE 2: It isassumed that the MME/SGSN set the DSCP va ue of signalling traffic independently whether thereis
H(e)NB or not.

6.3.2.2 NS-WLAN offloaded traffic

The BNG/BRAS in the BBF domain may set a per-flow DSCP marking on each packet header. Alternatively, for
operator deployments when the BNG is not at the network edge, the BNG may perform QoS treatment based on the
DSCP value of the packet | P header.

6.3.3  Uplink

For the WLAN case, including EPC-routed traffic and NS-WLAN offload traffic, DSCP marking may be performed by
the UE by means of reflective QoS. The UE creates a 5-tuple rule from the corresponding downlink 5-tuple derived
from the downlink IP traffic. It associates that uplink rule with the DSCP received in corresponding downlink 5-tuple.
Each uplink packet matching that uplink rule is marked with the associated DSCP.

For IP flows initiated from the UE, uplink packets will not be marked until a marked downlink packet is received with
the downlink n-tuple that matches the received uplink n-tuple.

Some clarifications to the function of reflective QoS in the UE (this describes only the logical function for the reflective
QoS marking, the implementation might be differently):

- For each incoming downlink IP packet the UE checksif a DSCP marking rule for the n-tuple of this P packet
exigts. If the rule does not exist, then a new marking rule is added. Otherwise, the DSCP value and the time
stamp for this marking rule are set.

- Theuplink n-tuple in each marking rule is made from the downlink n-tuple of that rule by swapping address (and
port) destination and source.

- For each outgoing | P packet the UE checks if a marking rule for this IP packet exists. If the n-tuple of the packet
matches the uplink n-tuple of a marking rule, then the DSCP value of the packet is set to the DSCP value of that
marking rule. The time stamp for that ruleis set.

- For tunnelled scenarios, the n-tuples correspond to the n-tuples of the inner header of the packet. In all scenarios,
the DSCP value of the marking rule isthe DSCP value of the outer header of the packet. Thisin both downlink
and uplink direction.

- A marking ruleis removed when a certain period of time has passed since the time stamp.
- Thefunction of reflective QoS will overwrite DSCP markings set by the UE application.

The Fixed Broadband Access implements bandwidth limitation on a per-line granularity. However, at this point in time,
Fixed Broadband Access does not implement per-device bandwidth limitation in the RG. Therefore, the UE may take
more uplink resources between RG and PDN GW then it was entitled to by S9a admission control (e.g. the UE might
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set the DSCP incorrectly). Fixed Broadband Access might implement a number of mechanisms to protect the Fixed
Broadband Access network from a misbehaving UE :

- The RG might have pre-configured rules to allow only 3GPP UEs to set DSCP. Distinguishing 3GPP UE from
other devices might for example be based on authentication (always EAP-AKA for 3GPP UEs) or from packet
destination address (always ePDG/P-GW for S2b/S2c).

- The BNG may enforce UE bandwidth limitation based on the information (including QoS rules) received over
S9aviathe BPCF. These rules may have a different granularity as determined suitable for the Fixed Broadband
Access network (e.g. in a scenario with user place confidentiality protection). The granularity may be on a per
UE and DSCP or per UE and IP flow basis.

For the H(e)NB case, DSCP marking is performed by the H(e)NB according to the QoS information of the EPS
bearer/PDP context. The H(e)NB shall copy the marking to the outer header. Based on H(e)NB configuration either the
QCI mapping or the Reflective QoS may be used.

The RG and BNG located in between the H(e)NB and the SeGW/H(e)NB GW and between the UE and ePDG/PDN
GW may perform QoS treatment and QoS remapping based on DSCP value of the outer |P header.

For the control plane in the H(€)NB case, the QoS associated with control plane traffic (e.g. H(€)NB management
traffic, lu/S1 messages) could be preconfigured in the H(€)NB for uplink. The H(e)NB marks the relevant message
traffic with the appropriate DSCP according to the preconfigured QoS. It then copies the DSCP from the inner header to
the outer header to ensure the correct QoS treatment in the tunnel before it getsinto it.

6.3.4 DSCP remapping

This clause is only applied to EPC routed traffic case.

Since different domains and operators might use different DSCP values, the scheme above only worksif there are
agreed re-mappings of the DSCP values. E.g., there might be an edge router in inter-operator domain boundaries that re-
maps the DSCPs.

It is assumed that there are appropriate inter-operator agreements (e.g. SLAS) in place to ensure that such re-mapping is
consistent and predictable. If there is no such inter-operator agreement, the DSCP re-mapping may not be consistent and
predictable.

6.3.5  Correlating admission control with DSCP marking
NOTE: Thisclauseisapplied to both EPC routed case and NS WLAN-offload traffic case.

In Fixed Broadband Access the admission control decision may be performed by the BPCF or be delegated by the
BPCF to another Fixed Broadband Access node. Based on the admission control decision, the BPCF accepts or rejects
the request received over S9a. The Fixed Broadband Access operator may also want to ensure that the traffic for a
specific UE is not exceeding the traffic agreed by admission control and communicated over S9a. In order to do so, the
BPCF may provide policiesto the BNG. These policies are based on the QoS Rules received over S9a but may have a
different granularity as determined suitable for the Fixed Broadband Access network.

Regardless of the access method used, the BPCF shall be able to transate QCI received in QoS Rules on S9ainto the
DSCP that the BNG will see. To do this, the BPCF shall know the relation between QCls and DSCPs for the traffic that
enters the Fixed Broadband Access domain. The QCI to DSCP mapping used in BBF access network in under BBF
responsibility.

The correlation function mentioned above is Fixed Broadband Access-internal and therefore out-of-scope for 3GPP.

6.3.6 Multiple IPSec Child SAs support

This clause is only applied to EPC-routed case.

RFC 4301 [27] clarifiesthat if different classes of traffic (distinguished by DSCP hits) are sent on the same 1PSec
Security Association (SA) and if the receiver is employing the optional anti-replay feature available in both AH and
ESP; this could result in inappropriate discarding of lower priority packets due to the windowing mechanism used by
this feature. If this anti-replay feature isimplemented then the ePDG/SeGW (downlink) and UE/H(e)NB (uplink)
should map IP flows of different DSCP to different child SA to avoid this problem.
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When the UE initial access through S2b, or s2c with extended security enabled or when H(e)NB power on, depending
on the operator's policy, multiple IPSec child SAs with or without different DSCP are established between UE and
ePDG or between H(e)NB and the SeGW. Both the uplink and downlink 1P flows should be encapsulated and
transferred within the appropriate child SA identified by the DSCP, if security association for different DSCP values are
established, as described in RFC 4301 [27].

When aright child SA is not found a new child SA shall be created by the ePDG/SeGW (downlink) and UE/H(e)NB
(uplink).

The increase of the anti-replay window size can also be used but it does not guarantee that packets will not be
discarded.

6.4 Authentication and Security procedures for 3GPP and Fixed
Broadband access interworking

The following procedures are defined for authentication of a 3GPP UE via a Fixed Broadband Access network as
specified in TS 33.402 [23]:

- 3GPP-based access authentication. This assumes that the Fixed Broadband Access network supports 3GPP EAP-
based access authentication and forwards EAP signalling messages between the UE and EPC.

- Tunnel authentication procedures for SWu. This authentication is transparent to the Fixed Broadband Access
network.

- Authentication for S2c (DSMIPv6). This authentication is transparent to the Fixed Broadband Access network.

In procedure 1, the permanent user identity (i.e. an IMSI in EPC root NAI format as defined by TS 23.003 [24]) shall be
provided upon successful authentication in the reply from 3GPP AAA to Fixed Broadband Access AAA, for both STa
and SWa. The BPCF shall initiate an IP-CAN Session over S9a towards the PCRF for the UE as defined in clauses 7
and 8 and in TS 23.203 [4].

In procedure 2 and 3, a Gateway Control Session over S9afor this UE shall be triggered by the PCRF as defined in
clauses 7 and 8 and in TS 23.203 [4].

Trangation between RADIUS and Diameter is performed in the Fixed Broadband Access as described in TR-203 [6].

7 Functional Description and Procedures for Fixed
Broadband Access network over S2b

7.1 General

The call flow figures in the subsequent clauses are based on TS 23.402 [3]. The home routed roaming, LBO and non-
roaming scenarios are depicted. In the LBO case, the 3GPP AAA Proxy acts as an intermediary, forwarding messages
from the 3GPP AAA Server in the HPLMN to the PDN GW in the VPLMN and visa versa. Messages between the PDN
GW in the VPLMN and the hPCRF in the HPLMN are forwarded by the vPCRF in the VPLMN. In the non-roaming
case, the VPCRF and the 3GPP AAA Proxy are not involved.

The optional PCRF interaction steps between the gateways/BPCF and the PCRF in all the procedures only occur if

dynamic policy provisioning is deployed. Otherwise the gateways may employ the policies statically configured in the
gateways and Fixed Broadband Access may employ Fixed Broadband Access local palicies.

7.2 Initial Attach

This clause specifies the additional procedures at the UE’ s initia attachment to a Fixed Broadband access network via
PMIPv6 or GTPv2 based S2b interface, for the UE to establish the first PDN connection over the Fixed Broadband
Access with S2b, and/or for the UE to have offloaded traffic via Fixed Broadband Access.

NOTE 1: Itisup to stage 3 to optimize S9a procedures for Non-Seamless WLAN offloaded traffic and EPC routed
traffic handled by the same PCRF.

ETSI



3GPP TS 23.139 version 12.2.0 Release 12 36 ETSI TS 123 139 V12.2.0 (2015-03)

This procedure establishes a session between the BPCF and the PCRF to provision policy decisions for NS-WLAN
offloaded traffic and/or to provision policy decisions for EPC routed traffic.

Fixed Broadband Access Network Roaming Scenarios

'
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UE E G G o | Cl | ' | PDG | th PCRF hPCRF o

! R BN proxy BPCF e GW vV AAA
[y S RN B RN |
"""""" C )1 '3'@% based access authentication (EAP-AKA) as specified|in 1 23402 | () |
R e L S e B e Bt EEEEE LR ST, ce e -

2. Local IP address

assignment

3. Trigder . R
<CIIIIIIII7IIIIIIII705)-7aIndication of IP-CAN session Establishment ()

7" z
/5. TDF session establishment
N (for NS-WLAN offloaded traffic)
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Figure 7.2-1: Initial attachment

NOTE 2 Intheroaming case, step 7 terminates at the V-PCRF.

If dynamic policy provisioning over S9ais not deployed, the optional steps 3, 4, 5, 7 and 8 do not occur. Instead, the
Fixed Broadband Access Network may employ local policies.

For NS-WLAN offloaded traffic, the local IP session for the UE in Fixed Broadband Accessis handled as an IP-CAN
session by the PCRF. For EPC-routed traffic, the IP-CAN session for the PDN Connection in the PDN GW is created
via Gx procedures. In addition, a Gateway Control Session is established between the BPCF and the PCRF
corresponding to the EPC-routed IP-CAN session in the PCRF.

The Fixed Broadband Access domain haslocal policiesthat indicate as part of the inter-operator agreements, both if
policy control for NSWO is provided and the NSWO-APN for subscribers for a given HPLMN.

NOTE 3: Dynamic provisioning from the HPLMN of either an indication of policy control for NS-WLAN traffic
and what the NSWO-APN isfor the subscriber of acertain PLMN is out of the scope of this Release.

1. The UE may perform the 3GPP based (EAP) access authentication procedure involving the Fixed Broadband
Access network as specified in TS 23.402 [3] clause 7.2.1 step 1. As part of this step, the permanent user identity
(IMSI) is provided from the 3GPP AAA Server to the Fixed Broadband Access network and an indication to
apply Reflective QoSis provided to the UE..

2. The UE receives alocal |P address from the Fixed Broadband Access Network. How thisis doneis out of 3GPP
scope, but it may involve | P address assignment by an RG or aBNG.

The stepsin 3, 4 and 5 describe PCC signalling to provision policies for NS-WLAN offloaded traffic and are only
triggered when 3GPP access authentication is performed and the BPCF receives the IMS| and the Fixed Broadband
Access allocated UE local |P address.

3. Triggered by steps 1 and 2, the BPCF is informed about the UE accessing over Fixed Broadband Access. How
thisisdoneis out of 3GPP scope.

4. When the BPCF receives the trigger and policy interworking with PCRF is supported, if local policiesindicate
that policy control for NS-WLAN offloaded traffic is provided for subscribers from that PLMN, the BPCF sends
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an indication of IP-CAN session establishment for NS-WLAN offloaded traffic as specified in TS 23.203 [4].
The BPCF includes the IMSI, IP-CAN type, UE local 1P address and the NSWO-APN in the message to the
PCRF. The PCRF acknowledges the IP-CAN session establishment if HPLMN operator policies enable policy
control for NSSWLAN offloaded traffic for this user as specified in TS 23.203 [4]..

5. Triggered by the successful establishment of the IP-CAN session for the UE local 1P addressin step A2, the V-
PCRF (roaming) and the PCRF (non-roaming) may establish a session with the TDF to provision ADC Rules for
that UE local |P address (if applicable and when solicited application reporting mode applies).

The stepsin 6, 7 and 8 describe PCC signalling to provision policies for EPC routed traffic. Step 7 is only applicable
when S2b PMIPV6 is used.

6. The description of the PDN connection setup procedure isthe same as for steps 2-9in TS 23.402 [ 3],
clause 7.2.1 or for steps A.1-E.1in TS 23.402 [3] clause 7.2.4, with the following additions when S2b-GTP is
used: The UE local |P address and optionally UDP source port number (if NAT is detected) are also included in
the Create Session Request message. The UE local |P address and optionally UDP source port number (if NAT
is detected) are forwarded to the PCRF in IP-CAN Session Establishment procedure, an indication to apply
Reflective QoS is provided to the UE as part of the IKEv2 tunnel establishment.

7. Triggered by the IKEv2 tunnel establishment in step 3 and by the indication that the UE is connected viaa
WLAN connected to fixed broadband access from 3GPP AAA, the ePDG initiates Gxb* session establishment
with the PCRF by using Gateway Control Session establishment procedure as specified in TS 23.203 [4]. The
ePDG includesthe IMSI, APN, IP-CAN type, UE IP address allocated by EPC, the UE local IP address and
optionally UDP source port number (if NAT is detected).

NOTE 4. The 3GPP AAA determinesif the UE is connected viaa WLAN connected to a fixed broadband access
on UE Local IP addressreceived in EAP-AKA signalling over SWm.

8. Thisstep may be triggered by step 6 or step 7.

When triggered by step 6, the PCRF (for non-roaming case), the V-PCRF (for visited access) or the H-PCRF (for
home routed) initiates Gateway Control Session establishment with the BPCF. The V-PCRF (for home routed)
proxies the Gateway Control Session Establishment request to the BPCF: IMS| and UE local |P address and port
needs to be included in the Gateway Control Session Establishment request message.

When triggered by step 7, the PCRF (for non-roaming case) and the V-PCRF (for home routed and visited access
roaming case) initiates Gateway Control Session establishment request over S9a with the BPCF. IMS| and UE
local IP address and port needs to be included in the Gateway Control Session Establishment request message
over S9a

9. The BPCF may interact with the BNG, e.g. to download policies, as defined by Fixed Broadband Access Policy
Framework specifications BBF TR-134 [11] and BBF TR-203 [6]. This step is out of 3GPP scope.

7.3 UE/ePDG-initiated Detach Procedure and UE-Requested
PDN Disconnection

This clause is related to the case when the UE has one or more PDN connection(s) established via a Fixed Broadband
access network via PMIPv6 or GTPv2 based S2b interface and the Detach Proceduresisinitiated by UE or ePDG, or
the UE-requested PDN disconnection procedure istriggered. It is also related to the case when the UE has no PDN
connection(s) established via a Fixed Broadband access network.

The UE can initiate the Detach procedure, e.g. when the UE is power off. The ePDG may initiate the Detach procedure
due to administration reason or the IKEv2 tunnel releasing.

As part of the Detach procedure for multiple PDN connectivity, steps 1 to 3 of this procedure shall be repeated for each
PDN connected.

This procedure terminates both the IP-CAN session and the Gateway Control Session(s) over S9a between the BPCF
and the PCRF.
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Figure 7.3-1: UE/ePDG-initiated detach procedure or UE-requested PDN disconnection procedure

NOTE 1: Intheroaming case, the Step 2 terminates at the V-PCRF.

If dynamic policy provisioning over S9ais not deployed, the optional steps 2, 3, 5 and 6 do not occur. Instead, the Fixed
Broadband Access network may employ Fixed Broadband Access local policies.

1. Thedescription of the IKEv2 tunnel and the PMIPv6 or GTPv2 tunnel releasing procedure is same as
TS23.402[3], clause 7.4.1.1 or 7.4.3.1.

The stepsin 2 and 3 describe PCC signalling to remove policies for EPC routed traffic.

2. Triggered by the IKEv2 tunnel releasing in step 1, the ePDG executes Gateway Control Session termination
procedure with the PCRF as specified in TS 23.203 [4]. This step is only applicable when S2b PMIPv6 is used.

3. Triggered by the Gateway Control Session termination received from ePDG or by the IP-CAN session
termination over Gx, the PCRF (for non-roaming case) and the V-PCRF (for home routed and visited access
roaming case for S2b-PMI1P) and the H-PCRF (for home routed and visited access roaming case for S2b-GTPv2)
executes a Gateway Control and QoS Rules Provision procedure with the BPCF or, if thisisthe last PDN
Connection for the UE, a PCRF-Initiated Gateway Control Session Termination Procedure with the BPCF would
be performed as specified in TS 23.203 [4]. This step is applicable when either S2b based PMIPv6 or GTPv2 are
used.

4 Fixed Broadband Access specific resource release procedure may be executed, as defined by Fixed Broadband
Access Policy Framework specifications BBF TR-134 [11] and BBF TR-203 [6]. This step is out of the scope of
3GPP.

The stepsin 5 and 6 describe PCC signalling to remove policies for NS-WLAN offloaded traffic. Step 5 may be
triggered by the notification to the BPCF that the IMSI is not authenticated any longer (e.g. re-authentication time out)
and/or the UE local | P address was released using Fixed Broadband Access procedures.

5. The BPCF sends an indication of IP-CAN session termination to the PCRF as described in TS 23.203 [4].

6. Triggered by previous step, the PCRF (for non-roaming case) and the V-PCRF (for roaming cases) terminates
the TDF session for the UE local |P address (if applicable).
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7.4 HSS/AAA-initiated Detach Procedure

This procedureis applicable if the UE accesses a Fixed Broadband Access network with GTPv2 or PMIPv6 based S2b
interface. And the HSS initiates the detach procedure e.g. when the user's subscription is removed. The 3GPP AAA
Server can initiate the procedure, e.g. instruction from O& M, timer for re-authentication/re-authorization expired.

Roaming Scenarios

Fixed Broadband PDN BGPP AAA HSS/
UE Access ePDG GW Proxy VvPCRF hPCRF AAA
) 1. Deta%Rlndication

2. The procedures as Figure 7.3-1

3. Detach Ack
D
AN

v

Figure 7.4-1: HSS/AAA-initiated detach procedure

For connectivity to multiple PDNs, Step 2 shall be repeated for each PDN the UE is connected to. Step 2 can occur in
parallel for each PDN.

1. Thedescription of this step isthe same asfor step 1in TS 23.402 [3], clause 7.4.2.1.
2. Thisdescription of the detach procedureis same as clause 7.3.
3. Thedescription of this step isthe same asfor step 3in TS 23.402 [3], clause 7.4.2.1.

NOTE: TheHSS/AAA may also send a detach indication message to the PDN GW. The PDN GW does not
remove the PMIPv6 or GTPv2 tunnels on S2b, since the ePDG is responsible for removing the PMI1Pv6
or GTPv2 tunnels on S2b. The PDN GW acknowledges the receipt of the detach indication message to
the HSSAAA.

7.5 UE-initiated Connectivity to Additional PDN

This clause isrelated to the case when the UE has an established PDN connection via a Fixed Broadband Access
Network using GTPv2 or PMIPv6 based S2b and wishes to establish one or more additional PDN connections over the
same access. Since GTPv2 or PMIPV6 is used to establish connectivity with the additional PDN, the UE shall establish
a separate SWu instance (i.e. a separate |PSec tunnel) for each additional PDN.

The description of supporting additional PDN connections with PMIPv6 based S2b is same asit is specified in
TS 23.402[3], clause 7.6.1. The description of supporting additional PDN connections with GTPv2 based S2b is same
asitisspecifiedin TS 23.402 [3], clause 7.6.3.
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\]].. Initial S2b Attach as in Fig 7.2-1

/ 2. S2b Attach to additional PDNs as in Figure . 7.2-1

Figure 7.5-1: UE-initiated connectivity to additional PDN over a Fixed Broadband Access Network

1. The UE has performed the Initial S2b Attach procedure as defined in clause 7.2 and has an established PDN
connection.

2. The UE repeats the procedure of clause 7.2, steps 6-9 for each additional PDN the UE wants to connect to, with
the following exceptions:

- ThelKEv2 tunnel establishment procedure for each additional PDN connection isinitiated with the ePDG
that was selected in step 1 in clause 7.2.

- For network supporting multiple mobility protocols, if there was any dynamic IPMS decisioninstep 1 in
clause 7.2, the AAA/HSS enforces the same IPM S decision for each additional PDN connection.

- In Step 8, if no Gateway Control session over S9a for this UE, then the PCRF initiates the Gateway Control
Session Establishment procedure with the BPCF. Otherwise, the PCRF provide new QoS rules corresponding
to the new PDN connection to the BPCF using the Gateway Control and QoS Rules Provisioning procedure.

7.6 Network-Initiated Dynamic PCC for EPC-routed Traffic

This procedureis applicable if the UE accesses via a Fixed Broadband Access network with GTPv2 or PMIPv6 based
S2b interface for the EPC-routed traffic. And if dynamic PCC is deployed, the procedure given in Figure 7.6-1 is used
by the PCRF to provision rules to the Fixed Broadband Access and for the Fixed Broadband Access to enforce the
policy by controlling the resources and configuration in the access. This procedure is applicable only when the UE is
already attached the Fixed Broadband Access network access and the PCRF is capable to discover the BPCF for the
Fixed Broadband Access serving the UE. The access specific procedure executed in the Fixed Broadband Accessis out
of scope of this specification. In case 2b, defined in clause 7.1 of TS 23.203 [4] when UE connecting via Fixed
Broadband Access access no QoS Rules should be provisioned to the ePDG.
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Figure 7.6-1: Network-initiated dynamic policy control procedure

If dynamic policy provisioning over S9ais not deployed, the optional step 1 does not occur. Instead, the Fixed
Broadband Access network may employ Fixed Broadband Access local policies.

1. The PCRF (for non-roaming case) and the V-PCRF (for home routed and visited access roaming case) initiates
the Gateway Control and QoS Rules Provision Procedure with the BPCF over S9a as specified in TS 23.203 [4].
In roaming scenario, the H-PCRF will initiate the procedure over S9 towards the V-PCRF and the V-PCRF in
turns initiates the procedure over S9a towards the BPCF.

2. The Fixed Broadband Access Network performs admission control based on the QoS rules provisioned to it, and
establishes all necessary resources and configuration in the Fixed Broadband Access network. The details of this
step are out of the scope of this specification.

3. The PCRF sends PCC Rulesto the PDN GW. This corresponds to the initial steps of the PCRF-Initiated |P-CAN
Session Modification procedure as defined in TS 23.203 [4].

4. The step only available when GTP S2b is used. P-GW initiates GTP bearer activation/deactivation/update
procedure as defined in TS 23.402, figure 7.9.2-1, 7.10-1, 7.11.1-1.

5. If the dynamic policy control procedure was triggered by a PCC Rules Provision message from the PCRF, the
PDN GW replies with a provisioning acknowledgement message to the PCRF and later informs the PCRF
whether the requested PCC Rules could be enforced after the completion of IP CAN bearer signalling.

7.7 Network-Initiated Dynamic PCC for NS-WLAN offloaded
traffic

This procedureis applicable if the UE accesses via a Fixed Broadband Access network, traffic is offloaded by the BNG
where dynamic PCC is deployed. The purpose of the proceduresisto provision PCC Rules over S9afor offloaded
traffic in the Fixed Broadband Access. The Fixed Broadband Accessis able to perform admission control and to
provision policy rulesin the BNG for the purpose to identify traffic based on the UE'slocal |P addressin order to
enforce QoS.
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Figure 7.7-1: Network-initiated dynamic policy control procedure for offloaded traffic

1. Thisprocedureonly appliesif dynamic policy provisioning over S9ais deployed. Steps 1a, 1b and 1c are
corresponding to architecture scenarios A, B and C and all of them are optional.

la For variant A, the service information is received by PCRF (non-roaming case) or H-PCRF(roaming case)
over Rx interface.

1b. For variant B ,service information for a 3GPP UE identified by the UE’slocal 1P address or the IMSI is
received by BPCF which will then sent it over S9ato the PCRF (non-roaming case), or to V-PCRF and the
V-PCREF in turns forward them to the H-PCRF(roaming case).

1c. For variant C, the service information is received by the PCRF (non-roaming case) or V-PCRF (roaming
case) over d interface.

2. PCRF generates PCC Rules for the offloaded traffic based on the service information provided in step 1.

3. Triggered by step 2. The PCRF (for non-roaming case) and the V-PCRF (for roaming case) initiates the PCRF-
initiated 1P-CAN session modification procedure with the BPCF over S9ato provision PCC Rules for the UE’s
local 1P address. In roaming scenario, the H-PCRF will initiate the procedure over S9 towards the V-PCRF
which in turnsinitiates the procedure over S9a towards the BPCF.

4. The Fixed Broadband Access Network performs admission control based on the provisioned PCC Rules, and
establishes all necessary resources and configuration in the Fixed Broadband Access network. The details of this
step are out of the scope of this specification.

7.8 PDN GW initiated Resource Allocation Deactivation

This procedureis applicable if the UE accesses a Fixed Broadband Access network with GTPv2 or PMIPv6 based S2b
interface. And the PDN GW initiated the resource rel easing procedure, for example, due to IP-CAN session
modification requests from the PCRF or due to handover from Fixed Broadband Access network to 3GPP. Wheniitis
performed due to a handover, the connections associated with the PDN address are released, but the PDN addressis
kept in the PDN GW.
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Figure 7.8-1: PDN GW Initiated Bearer Deactivation

NOTE 1: Intheroaming case, the Step 2 terminates at the V-PCRF.

If dynamic policy provisioning over S9ais not deployed, the optional steps 2 and 3 do not occur. Instead, the Fixed
Broadband Access network may employ Fixed Broadband Accesslocal policies.

Step 2 is only applicable when S2b PMIPV6 is used.

1. Thedescription of the step isthe same asitisin TS 23.402 [3], clause 7.9.1 or 7.9.2 with following exceptions:

Thestep 4inclause 7.9.1 or step 3bin clause 7.9.2 is not executed.

2. Triggered by the IPSec tunnel termination, the ePDG terminates the Gxb* session. This step isonly applicable
when S2b PMIPV6 is used and Gxb* was used to trigger initiation of the S9a session from PCRF. This step may

occur at any time.

NOTE 2: Step 2 may occur before or after steps 3-5. Step 2 does not trigger step 3.

3. Triggered by step 1, the PCRF (for non-roaming case) and the V-PCRF (for the home routed and visited access
roaming case) executes a Gateway Control and QoS Rules Provision procedure or, if thisisthe last PDN
Connection for the UE over Fixed Broadband Access, a PCRF-Initiated Gateway Control Session Termination
Procedure with the BPCF. In roaming scenario, for the case when GTP is used on S2b, the H-PCRF will initiate
the procedure over S9 towards the V-PCRF and the V-PCRF in turnsinitiates the procedure over S9a towards

the BPCF.

mechanism. The details of this step are out of the scope of this specification.

7.9

with GTP or PMIPv6 on S2b

This clause shows the combined call flow for a handover from 3GPP Access with GTPv2 or PMIPv6 based S5/S8
interface to a Fixed Broadband Access network via GTPv2 or PMIPv6 based S2b interface. In addition, the procedures
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for the IP session establishment for NS-WLAN offload using the Fixed Broadband Access network are al so integrated
into the combined procedures.

Fixed Broadband Access Network Roaming
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Figure 7.9-1: Handover from 3GPP Access to Fixed Broadband Access

If dynamic policy provisioning over S9ais not deployed, the optional steps 5, 7 and 8 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

For connectivity to multiple PDNSs, step 8 shall be repeated for each PDN the UE is connected to. Step 8 can occur in
parallel for each PDN. Other impacts related to the handover for multiple PDNs are described in TS 23.402 [3]
clause 8.1.

Handover is only applicable to the EPC-routed PDN connections. For the NS-WLAN offloaded traffic, a new IP session
in fixed broadband access network will be established.

1-2. The description of these steps areis same as for steps 1-2in TS 23.402 [ 3], clause 8.2.3.
3-4. Thedescription of these stepsis the same as for steps 1-2 in Figure 7.2-1.

5. This step describes PCC signalling to provision policies for offloaded traffic and are only triggered when the
BPCF receives the IMS| and the allocated UE local 1P address using Fixed Broadband Access procedures. The
description of this step isthe same as for steps 3-5 in Figure 7.2-1.

6. The description of PDN Connection setup and Gateway Control Session setup is the same as for steps 3-5in
Figure 7.2-1 with following additions:

- Step 3in Figure 7.2-1 is mandatory when performing handover from E-UTRAN to Fixed Broadband Access.

- If the UE supports | P address preservation during the handover, the UE shall include its address (I1Pv4
address or |Pv6 prefix /address or both) allocated when it's attached to 3GPP Access into the CFG_Request
sent to the ePDG during IKEv2 message exchange. The ePDG shall include the received UE addressin the
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Create Session Request message or Proxy Binding Request message, and set the HO flag when sending to the
PDN GW.

7. Thedescription of this step is the same asfor step 6 in Figure 7.2-1.

8. For connectivity to multiple PDNSs, the UE establishes connectivity to each PDN that is being transferred from
3GPP access, besides the PDN connection that was established in the steps 5-6, by executing the UE-initiated
Connectivity to Additional PDN procedure specified in clause 7.5.

9. The description of this step isthe same asfor steps 11 in TS 23.402 [3], clause 8.2.3.

7.10 Handover from Fixed broadband Access with GTP or
PMIPv6 on S2b to 3GPP Access

This clause shows the combined call flows for a handover from Fixed Broadband Access network via GTPv2 or
PMIPv6 based S2b interface to a 3GPP Access (GERAN, UTRAN, E-UTRAN) with GTPv2 or PMIPv6 based S5/S8
interface.

This clause contains the procedure steps that vary between the GTP and PMIP variant of S5 and S8 for the TAU with
MME and Serving GW change procedure defined in TS 23.401 [2], clause 5.3.3.1 aswell as Inter-eNodeB Handover
with CN Node Relocation described in TS 23.401 [2], clause 5.5.1.2.

Fixed Broadband Access Network Roaming
e et Scenarios
! '
! '
! AAA '| ePDG Serving 3GPP || VPCRF | | hpCRF HSS/ TDF
vE | | BNG proxy BPCF | | aw || PPNEW | | asa AAA
] 1 I Proxy

R ——

(A) Handover to 3GPP access as specified in TS 23.402, clause 8.2.1 or 8.6.1

| 2. Non-3GPP EPS Bearer Release |

| 3. Release of NSWO resources in Fixed Broadband Access and termination of IP-CAN session for NSWO |

Figure 7.10-1: Handover from Fixed Broadband Access to 3GPP Access

For connectivity to multiple PDNs the same behaviour as described in clause 8.2.1.1 also appliesto this procedure.
1. The UE uses Fixed broadband Access and is being served by PDN GW.
A. This step isthe same as defined in TS 23.402, clause:
- 8211, step 2to 17 for HO from PMIPv6 on S2b to E-UTRAN with GTP on S5/S8
- 8.2.1.2, step 2to 18 for HO from PMIPv6 on S2b to E-UTRAN with PMIPv6 on S5/S8
- 8.2.1.3, step 2to 16 for HO from PMIPv6 on S2b to UTRAN/GERAN with GTP-based S5/S8
- 8.2.14, step 2to 18 for HO from PMIPv6 on S2b to UTRAN/GERAN with PMIPv6 on S5/S8
- 8.6.1.1, stepsin (C) for HO from GTP on S2b to E-UTRAN with GTP on S5/S8
- 8.6.1.2, stepsin (D) for HO from GTP on S2b to UTRAN/GERAN with GTP on S5/S8

2. The PDN GW shall initiate resource allocation deactivation procedure in the Fixed Broadband Access as defined
inclause 7.7

3. If the NSWLAN offloaded connection isreleased (e.g. if the UE moves out of WLAN coverage), the Fixed
Broadband Access executes the access specific resource release procedure and initiates termination of the | P-
CAN session for NS-WLAN offloaded traffic as described in steps 4-6 in clause 7.3
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7.11 IPSec tunnel modified

This clause isrelated to the case where the | PSec tunnel between the UE and the ePDG has been modified due to the
UE initiated |PSec tunnel update procedure, or the UE local 1P address updating. The IPSec tunnel modification
procedure is assumed that GTP based or PMIPv6 based S2b is used. This procedureis only applicable if MOBIKE is
supported by the UE.

BBF Access Network Roaming
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AAA
i
___________________________ i
( IPse¢ Tunnel (
| 2. UE local IP address re-assignment
< 3] MOBIKE {pdate address| >
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Figure 7.11-1: IPSec tunnel modified

If dynamic policy provisioning over S9ais not deployed, the optional step A2 and B4 do not occur. Instead, the Fixed
Broadband Access network may employ Fixed Broadband Access local policies.

1. UE attaches to EPC from BBF access network viaePDG, as described in figure 7.2-1. The IPSec tunnel is
established between ePDG and UE; the PMIPv6 or GTP tunnel is established between the PDN GW and ePDG

2. The BBF Access Network may assign a new local 1P addressto the UE.

3. UEinitiated IPSec tunnel update procedure, which may be as aresult of UE IP address for | PSec tunnel expired
or released. MOBIKE update address message exchanges. And optionally, MOBIKE address verification,
initiated by ePDG, is send to UE as described in MOBIKE [18].

A. These steps are only applicable when S2b PMIPv6 is used.

A.1l. TheePDG initiates Gxb* session modification with the PCRF. The ePDG includes the UE local IP
address and optionally the UDP source port number (if NAT is detected) in the message to the PCRF.

A2. Triggered by step A2, the PCRF (for non-roaming case) and the V-PCRF (for home routed and visited
access roaming case) initiates the Gateway Control and QoS Rules Provision Procedure with the BPCF over
S9a as specified in TS 23.203 [4].

B. These steps are only applicable when S2b GTP is used.

B1.The ePDG sends Maodify bearer request message with the UE local 1P address and optionally the UDP source
port number (if NAT is detected) to P-GW.
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B2.The PCEF initiated IP-CAN session modification procedureis triggered.
B3.The P-GW responses with Modify Bearer Response message to the ePDG.

B4.Triggered by the PCC Rule provisioning to the PCEF, the PCRF (for non-roaming case) and the V-PCRF
(for the home routed and visited access roaming case) initiates the Gateway Control and QoS Rules Provision
Procedure with the BPCF over S9a as specified in TS 23.203 [4]. In roaming scenario, the H-PCRF will
initiate the procedure over S9 towards the V-PCRF and the V-PCRF in turns initiates the procedure over S9a
towards the BPCF.

8 Functional Description and Procedures for Fixed
Broadband Access network over S2c¢

8.1 Introduction

The description for the PCC procedures applicable for S2¢ untrusted and trusted scenarios including the NS-WLAN
offloaded traffic. The IP session for the UE in Fixed Broadband Accessis handled as an IP-CAN session by the PCRF.
For EPC-routed traffic, the IP-CAN session for the PDN Connection in the PDN GW is created via Gx procedures. In
addition a Gateway Control Session is established between the BPCF and the PCRF corresponding to the EPC-routed
IP-CAN session in the PCRF.

NOTE: Itisup to stage 3 to optimize S9a procedures for Non-Seamless WL AN offloaded traffic and EPC routed
traffic handled by the same PCRF.

The home routed roaming, LBO and non-roaming scenarios are depicted in the figure.

- Inthe LBO case, the 3GPP AAA Proxy acts as an intermediary, forwarding messages from the 3GPP AAA
Server inthe HPLMN to the PDN GW in the VPLMN and vice versa. Messages between the PDN GW in the
VPLMN and the hPCRF in the HPLMN are forwarded by the vPCRF in the VPLMN.

- Inthe non-roaming case, the vPCRF and the 3GPP AAA Proxy are not involved.

8.2 Procedures for trusted Fixed Broadband Access network
over S2c

8.2.1 Initial Attach with DSMIPv6 on S2c to trusted Fixed Broadband
Access

This clause specifies the additional procedures at the UE' sinitial attachment to a Fixed Broadband Access whichis
considered atrusted access to EPC, for the UE to establish the first PDN connection over the Fixed Broadband Access
with S2c¢, and/or for the UE to have offloaded traffic via Fixed Broadband Access.

This procedure establishes a session between the BPCF and the PCRF to provision policy decisions for NS-WLAN
offloaded traffic and/or to provision policy decisions for EPC routed traffic.
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_____________ Fixed Broadband Access Network _ Roaming Scenarios
H : 3GPP
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o S gz oL _35§Ep_ based access authentication (EAP-AKA) as specified in TSP3.402 | ________ _C>
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.............................................

/
'

6. PDN connection setup as specified in TS 23.402, Figure 6.3-1 steps4-7 |

_______________________________ [N — —,

L
~~ 7. PCREF initiated Gateway Control Session Establishm

.......................

Figure 8.2.1-1: Initial attachment with DSMIPv6 when S2c is used for roaming, non-roaming and LBO

If dynamic policy provisioning over S9ais not deployed, the optional steps 3,4, 5, 7 and 8 do not occur. Instead, the
Fixed Broadband Access Network may employ local policies.

1. The description of this step isthe same asclause 7.2, step 1.

2. Thedescription of this step is the same as clause 7.2 step 2. The UE local IP addressis used as CoA in S2c
signalling.

The stepsin 3, 4 and 5 describe PCC Signalling for NS-WLAN offloaded traffic, the triggered is described in
clause 7.2.

3. Thedescription of this step isthe same as step 3 in clause 7.2.
4. Thisdescription of this step isthe same as step 4 in clause 7.2.
5. Thisdescription of this step isthe same asstep 5in clause 7.2.
6

. The description of this step is the same as for steps 4-7 in TS 23.402 [3], clause 6.3, with the following
information: The UE local 1P address (i.e. CoA) and optionally UDP source port number of the DSMIPv6
binding update signalling (if NAT is detected) are forwarded to the PCRF in step 6 of TS 23.402 [3], clause 6.3
(i.e. IP-CAN session establishment procedure).

The step in 7 PCC signalling to provision policies for EPC routed traffic.

7. Thedescription of this step isthe same as step 8 in clause 7.2 for GTP case. The UE local IP addressis used as
CoA in S2c signalling.

8. The description of this step isthe same as step 9 in clause 7.2.

8.2.2 UE-initiated Detach Procedure and UE-Requested PDN

Disconnection with DSMIPv6 on S2c in trusted Fixed Broadband
Access

The procedure in this clause applies to UE-initiated detach procedures (e.g. triggered by power-off), and to the UE-
requested PDN disconnection procedure.

In the case when UE has multiple PDN connections, this detach procedure shall be repeated for each PDN connection.
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This clause aso covers the termination of the IP-CAN session for UE’s offloaded traffic initiated by the Fixed
Broadband Access network.

Fixed Broadband Access Network

: 1 Roaming Scenarios
! BBF |
i AAA | 3GPP
' | rRG BNG BPCF P ! PDN AAA HSS/
i roxy |t
VE | Yo oW Proxy VPCRF hPCRF Aan || TDF
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1- UE-initiated PDN disconnection procedure in Trusted Non-3GPP Access Network as specified in TS 23.402, figure 6.5.2-1 steps 1-4 and 6,
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Figure 8.2.2-1: UE-initiated detach procedure with DSMIPv6 on trusted s2c

If dynamic policy provisioning is not deployed, the optional steps 2, 4 and 5 do not occur. Instead, the Fixed Broadband
Access network may employ local policies.

1. The descriptions of these steps are the same as UE-initiated PDN disconnection procedure in trusted non-3GPP
access network as specified in TS 23.402 [3], figure 6.5.2-1 steps 1-4 and 6.

2. Triggered by the IP-CAN session termination, if thisis not the last PDN connection for the UE, the PCRF
executes a Gateway Control and QoS Rules Provision procedure; otherwise, if thisisthe last PDN connection
for the UE, a PCRF-Initiated Gateway Control Session Termination Procedure with the BPCF over S9a.

3. Thedescription of this step is the same as clause 7.3 step 4.
4. Thedescription of this step isthe same as clause 7.3 step 5.
5. The description of this step is the same as clause 7.3 step 6.
8.2.3  HSS-initiated Detach Procedure with DSMIPv6 on S2c in trusted
Fixed Broadband Access

The procedure in this clause applies to Detach Procedures, initiated by HSS.
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Fixed Broadband Access Network
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1. AAA/HSS-initiated S2c detach procedure in Trusted Non-3GPP Access Network as specified in TS 23.402, figure 6.5.3-1 steps 1-5
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Figure 8.2.3-1: HSS-initiated detach procedure with DSMIPv6 on trusted s2c

If dynamic policy provisioning over S9ais not deployed, the optional step 2, 4 and 5 do not occur. Instead, the Fixed
Broadband Access network may employ Fixed Broadband Accessloca policies.

1. The description of these steps are the same as for steps 1-5in TS 23.402 [3], clause 6.5.3.

2. Triggered by the IP-CAN session termination, the PCRF executes a Gateway Control and QoS Rules Provision
procedure or, if thisis the last PDN Connection for the UE, a PCRF-Initiated Gateway Control Session
Termination Procedure with the BPCF over S9a.

3. Thedescription of this step is the same as clause 7.3 step 4.
4. Thedescription of this step isthe same as clause 7.3 step 5.

5. The description of this step is the same as clause 7.3 step 6.
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8.2.4 PDN GW-initiated PDN disconnection Procedure with DSMIPv6 on
S2c in trusted Fixed Broadband Access

The procedure in this clause applies to PDN disconnection procedure initiated by PDN GW.

Fixed Broadband Access Network

Roaming Scenarios

i i
i |
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1. PDN GW-initiated PDN Disconnection Procedure in Trusted Non-3GPP Access Network as specified in TS 23.402, figure 6.5.4-1 steps 1-4 and 6
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Figure 8.2.4-1: PDN GWe-initiated PDN disconnection procedure with DSMIPv6 on trusted S2c

If dynamic policy provisioning over S9ais not deployed, the optional step 2, 4 and 5 do not occur. Instead, the Fixed
Broadband Access network may employ Fixed Broadband Accessloca policies.

1. The description of these steps are the same as for steps 1-4 in TS 23.402 [3], clause 6.5.4.

2. Triggered by the IP-CAN session termination, the PCRF executes a Gateway Control and QoS Rules Provision
procedure or, if thisis the last PDN Connection for the UE, a PCRF-Initiated Gateway Control Session
Termination Procedure with the BPCF over S9a.

3. Thedescription of this step is the same as clause 7.3 step 4.
4. Thedescription of this step isthe same as clause 7.3 step 5.

5. The description of this step is the same as clause 7.3 step 6.

8.2.5 E-UTRAN to Trusted Fixed Broadband Access Handover with
DSMIPv6 on S2c

This clause shows the combined call flow for a handover when a UE moves from an E-UTRAN to atrusted Fixed
Broadband Access network. In addition, the procedures for the IP session establishment for NS-WLAN offload using
the Fixed Broadband Access network are also integrated into the combined procedures.
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6. PDN connection setup and Gateway Control Session establishment as specified in figure 8.1.1-1, steps 3-4
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Bearer release

Figure 8.2.5-1: E-UTRAN to Trusted Fixed Broadband Access Handover with DSMIPv6 on s2c

Both the roaming and non-roaming scenarios are depicted in the figure.

If dynamic policy provisioning over S9ais not deployed, the optional steps 5 and 7 do not occur. Instead, the Fixed

Broadband Access network may employ local policies.

Handover is only applicable to the EPC-routed PDN connections. For the NS-WLAN offloaded traffic, a new IP session

in fixed broadband access network will be established.

For connectivity to multiple PDNSs, steps B.1 to 6 shall be repeated for each PDN.

1-2.
3-4.
5.

The description of these stepsis the same asfor steps 1-2 in Figure 8.2.1-1.

The description of these stepsisthe same asfor steps 1-2 in TS 23.402 [3], clause 8.4.2.1.

This steps describe PCC signalling to provision policies for offloaded traffic and are only triggered when the

BPCF receives the IMSI and the allocated UE local | P address using Fixed Broadband Access procedures. The
description of this step isthe same as for steps 3-5 in Figure 8.2.1-1.

Figure 8.2.1-1 with following addition:

The description of PDN Connection setup and Gateway Control Session setup are the same asfor step 3-4in

- Step4inFigure 8.2.1-1 is mandatory when performing handover from E-UTRAN to Fixed Broadband

Access.
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8.2.6 Handover from Trusted Fixed Broadband Access with DSMIPv6

over S2c to 3GPP Access

In this scenario, the session starts in atrusted Fixed Broadband Access system using DSMIPv6 over S2c and
subsequently, the session hands over to a 3GPP access system.

UE

Fixed Broadband Access Network Roaming
R L L L L Scenarios

i
'
'
AAA 1| ePDG senving |[ poN Gw 3GPP (| VPCRF | | hpCRF HSSs/ TDF
| BNG proxy BPCF | oW AAA AAA
'

Proxy
T <

2. 3GPP Attach and Bearer Setup

3. Bindinl Update (DSI\|/IIPv6 deregistrltion with IifetimJZO)

A

A 4

3. Bindingi; Acknowledgement

i
5. Access specific !
mechanism to release !
resources [

i

6. Release of NSWO resources in Fixed Broadband Access and termination of IP-CAN session for NSWO |

Figure 8.2.6-1: Fixed Broadband Access with S2c (DSMIPv6) to 3GPP access handover

If dynamic policy provisioning over S9ais not deployed, the optional step 4 does not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1

The UE uses a Fixed Broadband Access system. It has a DSMIPv6 session with the PDN GW.

2-3. Thedescription of these stepsisthe same asfor step 2-3in TS 23.402, clause 8.4.1.

4,

The PCRF (for non-roaming case) and the V-PCRF (for the home routed and visited access roaming case)
executes a Gateway Control and QoS Rules Provision procedure or, if thisisthe last PDN Connection for the UE
over Fixed Broadband Access, a PCRF-Initiated Gateway Control Session Termination Procedure with the
BPCF. In roaming scenario, for the case when GTP is used on S2b, the H-PCRF will initiate the procedure over
S9 towards the V-PCRF and the V-PCRF in turnsinitiates the procedure over S9atowards the BPCF. This
procedure is triggered by the PCEF-Initiated IP-CAN Session Modification Procedure with the PCRF, occurring
asaresult of step 2.

The resources may be released in the Fixed Broadband Access, according to an access specific release
mechanism. The details of this step are out of the scope of this specification.

If the NS-WLAN offloaded connection is released (e.g. if the UE moves out of WLAN coverage), the Fixed
Broadband Access executes the access specific resource rel ease procedure and initiates termination of the | P-
CAN session for NS-WLAN offloaded traffic as described in steps 3-5 in clause 8.1.2.

8.2.7 Network-Initiated Dynamic PCC for DSMIPV6 on S2c¢ when

accessing trusted Fixed Broadband Access for EPC-routed Traffic

This procedureis applicable if the UE accesses over a Fixed Broadband Access network which is considered trusted.
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Figure 8.2.7-1: Network-initiated dynamic policy control procedure in Trusted BBF IP Access for
DSMIPv6 on S2c

This procedure concerns both the non-roaming (as Figure 4.2.2-3) and roaming case (as Figure 4.2.3-3). In the roaming
case, the vPCRF in the VPLMN forwards messages between the BPCF and the hPCRF in the HPLMN. In the case of
Local Breakout (as Figure 4.2.3-6), the vPCRF forwards messages sent between the PDN GW and the hPCRF. In the
non-roaming case, the vVPCRF is not involved at all.

The optional interaction steps between the gateways and the PCRF in the procedures, step 1 and 3, only occur if
dynamic policy provisioning is deployed. Otherwise Fixed Broadband Access network may employ BBF local policies.

1-3. Thedescription of these stepsis the same as for steps 1-3 in clause 7.6.
4. The PCEF acknowledges the provisioning of PCC Rules in the PCEF. For details please refer to TS 23.203 [4].
8.2.8 Network-Initiated Dynamic PCC for DSMIPV6 on S2c when

accessing trusted Fixed Broadband Access for NS-WLAN offloaded
Traffic

The information flow of "Network-Initiated Dynamic PCC for DSMIPV 6 on S2c when accessing trusted Fixed
Broadband Access for offloaded Traffic" is same as S2b case, which is defined in clause 7.7.

8.2.9 UE-Initiated Connectivity to Additional PDN with DSMIPv6 on S2c
over trusted Fixed Broadband Access

This clauseis related to the case when the UE has an established PDN connection and wishes to establish one or more
additional PDN connections.

There can be more than one PDN connection per APN if the PDN GW supports that feature.
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PDN PDN
UE GW1 GW2
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1. Initial S2¢ Attach as in figure 8.2.1-1

N _2. S2c Attach to additional PDNSs as in figure 8.2.1-1 >

g

N\

Figure 8.2.9-1: UE-Initiated connectivity to additional PDN from Trusted Non-3GPP IP Access with
DSMIPv6 on S2c

1. The UE has performed the Initial S2c attach procedure as defined in clause 8.2.1 and has an established PDN
connection.

2. The UE repeats the procedure steps 3-5 of clause 8.2.1, Figure 8.2.1-1 for each additional PDN the UE wants to
connect to.

- InStep 7, if no Gateway Control session over S9a for this UE, then the PCRF initiates the Gateway Control
Session Establishment procedure with the BPCF. Otherwise, the PCRF provide new QoS rules corresponding to
the new PDN connection to the BPCF using the Gateway Control and QoS Rules Provisioning procedure.

8.2.10 Activation of enhanced security for S2c

This clause is related to the case that UE creates the child SA to protect the user plane traffic exchanged over the S2c
tunnel when the UE isin atrusted Fixed Broadband access.

Fixed_Broadband Access Network Roaming Scenarios
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1. | . Initial attach procedure with S2c accordina tp clause 8.1.1

2. Child SA establishment as specified in TS 23.402, Figure 6.16.1-1 steps 2-4

..............................................................

....................

Figure 8.2.10-1 Activation of enhanced security for S2c

1. The UE has performed the Initial S2c attach procedure as defined in clause 8.2.1 and has an established PDN
connection.

2. The UE repeats the procedure steps 2-4 of clause 6.16.1, Figure 6.16.1-1 to establish the child SA with the
following additions: UDP source port number of 1PSec tunnel as according to RFC 5996 isincluded in IP-CAN
session modification.
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3. The Gateway Control and QoS Rules provision procedure isinitiated by the PCRF towards the BPCF as
specified in TS 23.203 [4] Annex P, with the following additions. UDP source port number of 1PSec tunnel as
according to RFC 5996.

4. The BPCF may interact with the BNG, e.g. to download policies, as defined by Fixed Broadband Access Policy
Framework specifications BBF TR-134 [11] and BBF TR-203 [6]. This step is out of 3GPP scope.

8.2.11 UE local IP address update on S2c over trusted Fixed Broadband
Access

This clause isrelated to the case where the UE local | P address, e.g. the CoA inthe DSMIP procedure, is updated.

BBF Access Network Roaming

o g ' Scenarios
i BBE PDN GW PCRF
AAA v hPCRF HSS/
UE .| RG | | BNG | —

1. Attach procedure described in figure 8.2.1-1 H

__________________________________________ e

( DSMIb tunnel (

| 2. UE local IP address re-assignment

3.DEMIPV6 Binding Update

/4. PCEF-injtigted IP-

5.D$MIPv6 Binding| Acknowledgement CAN Sksslon

....................

Figure 8.2.11-1: UE local IP address changes on S2c over trusted Fixed Broadband Access

If dynamic policy provisioning over S9ais not deployed, the optional step 4 and 6 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1. UE attachesto EPC from BBF access network as described in clause 8.2.1. The IPSec tunnel and DSMIP tunnel
are established between P-GW and UE.

2. Thedescription of this step isthe same as step 2 in clause 7.11.

3. Upon achange of the UE's CoA, the UE sends the DSMIPv6 Binding Update message to the P-GW. In this
step the P-GW gets the updated UE local |P address (i.e. the UE's CoA if no NAT isdeployed or the NATed
CoA when NAT is deployed) and optionally the UDP source port number (if NAT is detected) of the DSMIPv6
binding update signalling.

4. The description of this step isthe same asstep B.2 in clause 7.11.
5. P-GW replies with the DSMIPv6 Binding Acknowledgement message to UE.

6. The description of this step isthe same as step B.4 in clause 7.11.
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8.3 Procedures for untrusted Fixed Broadband Access network
over S2c

8.3.1 Initial Attach with DSMIPv6 on S2c to untrusted Fixed Broadband
Access

This clause isrelated to the case when the UE attaches to a Fixed Broadband Access which is considered untrusted and
S2c procedures are used when the UE establishes the first PDN connection over the Fixed Broadband Access with S2b,
or when the UE has only the offloaded traffic via Fixed Broadband Access.

This procedure establishes a session between the BPCF and the PCRF to provision policy decisions for NS-WLAN
offloaded traffic or to provision policy decisions for EPC routed traffic.

______ Fixed Broadband Access Network ________ Roaming Scenarios
| H
' AAA ! PDN HSSs/ TDF
UE |! | RG|| BNG proxy | BPCF | : | ePDG | oW VPCRF hPCRF AAA

ey o A SE S B i

"""""" C )1 “3&AF}based accesk authentication|(EAP-AKA) as specified in TS 23402 | (|) |

D e LT et S e P i E e PR T PP ,
2. Local IP address
assignment

3. Trigger . .
<ZIIIIIIII0IIIIIIII70s1/74 Indication of IP-CAN session Establishment ()
( /5. TDF session establishment " N
____(for NS-WLAN offloaded traffic) ___________

6. PDN connection setup as specified in TS 23.402, clause 7.3, step 2-10

I e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = e F ________
’ " 7. ePDG-initiated Gateway Control Session Establishment -
R Procedure __________________, /’
PR DA o | Y
~~ 8. PCRF-initiated Gateway Control Session Estal ent N
| R TURNRUREURSURNURNERR—, ST ————— s
- I N v
! 9. policy interaction “ [ ‘|
(S ]'""""""

Figure 8.3.1-1: Initial attachment when S2c is used for roaming, non-roaming and LBO

NOTE: Intheroaming case step 7 terminates at the V-PCRF.
If dynamic policy provisioning over S9ais not deployed, the optional steps 3, 4, 5, 7 and 8 do not occur.
1. Thedescription of this step isthe same asstep 1 in clause 7.2.
2. Thedescription of this step isthe same as step 2 in clause 7.2.
The stepsin 3, 4 and 5 describe PCC Signalling for NS-WLAN offloaded traffic, the trigger is described in clause 7.2.
3. The description of this step is the same as step 3 in clause 7.2.
4. This description of this step isthe same asstep 4 in clause 7.2.
5. Thisdescription of this step isthe same as step 5in clause 7.2.
Steps 6, 7 and 8 describe PCC signalling to provision policies for EPC routed traffic.
6. The description of the PDN connection setup procedure is the same as for steps 2-10in TS 23.402 [3], clause 7.3
7. Thedescription of this step isthe same as step 7 in clause 7.2.
8. Thisdescription of this step is the same as step 8 in clause 7.2.
9

. Thisdescription of this step isthe same as step 9 in clause 7.2.
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8.3.2 UE-initiated Detach Procedure and UE-Requested PDN
Disconnection with DSMIPv6 on S2c in untrusted Fixed Broadband
Access

The procedure in this clause applies to UE-initiated detach procedures (e.g. UE power-off), initiated by UE, and to the
UE-requested PDN disconnection procedure. The UE can initiate the Detach procedure, e.g. when the UE is power off.
For multiple PDN connectivity, this detach procedure shall be repeated for each PDN connected.

This clause covers also the termination of the IP-CAN session for UE's NS'WLAN offloaded traffic initiated by the
Fixed Broadband Network.

Fixed Broadband Access Network

Roaming Scenarios

H :
BBF |!
: PAA sopp HSS/
! RG BNG BPCF Proxy | ePDG PDN AAA

UE i y : oW Proxy VPCRF hPCRF aaa | |TDF
1 1

1- UE-initiated PDN disconnection procedure in unTrusted Non-3GPP Access Network as specified in TS 23.402, figure 7.5.2-1 steps 1- 6,

............................................

2. Gateway control session termination dure

SR S R R I A
e 3. Gateway Control and QoS Rules Provision procedure or Q Y
Sl PCRF-Initiated Gateway Control Session Termination Procedure it

r
H 4.BBF specific resource release procedure i
! |

CT T ] B S A B

zz 5.Indication of IP-CAN session termination procedure -Cj ------ i o>

Mmoo
,”  6.TDF session termination " 3
\, procedure(offloaded traffic) _

Figure 8.3.2-1: UE-initiated detach procedure with DSMIPv6 on untrusted S2c

NOTE: Intheroaming case, the Step 2 terminates at the V-PCRF.

If dynamic policy provisioning is not deployed, the optional steps 2, 3, 5 and 6 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1. The description of this step is the same as UE-initiated PDN disconnection procedure in untrusted Non-3GPP
Access Network as specified in TS 23.402, figure 7.5.2-1 steps 1-4 and 6;

2. The PCRF initiates Gateway Control Session termination procedure with the ePDG over Gxb*, if the last PDN
connection is terminated for that UE.

3. Triggered by the IP-CAN session termination in step 1, the PCRF executes a Gateway Control and QoS Rules
Provision procedure or, if thisisthe last PDN Connection for the UE, a PCRF-Initiated Gateway Control Session
Termination Procedure with the BPCF.

4. The description of this step is the same as clause 7.3 step 4.
5. The description of this step is the same as clause 7.3 step 5.

6. The description of this step is the same as clause 7.3 step 6.

8.3.3 HSS-initiated Detach Procedure with DSMIPv6 on S2c¢ in untrusted
Fixed Broadband Access

The procedure in this clause applies to Detach Procedures, initiated by HSS.
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1. HSS initiated PDN connection disconnection as specified in TS 23.402, clause 7.5.3

............................................

3. Gateway Control and QoS Rules Provision procedure or
PCRF-Initiated Gateway Control Session Termination Procedure
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Figure 8.3.3-1: HSS-initiated detach procedure with DSMIPv6 on untrusted s2c

NOTE: Intheroaming case, the Step 2 terminates at the V-PCRF.

If dynamic policy provisioning over S9ais not deployed, the optional steps 2, 3, 5 and 6 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1. Thedescription of this step isthe same as for steps 1-5 in TS 23.402 [3], clause 7.5.3.
2. If thelast PDN connectionsis released, PCRF initiates Gxb* session termination procedure.

3. Triggered by the IP-CAN session termination in step 1, the PCRF executes a Gateway Control and QoS Rules
Provision procedure or, if thisis the last PDN Connection for the UE, a PCRF-I nitiated Gateway Control Session
Termination Procedure with the BPCF.

4. The description of this step is the same as clause 7.3 step 4.
5. The description of this step is the same as clause 7.3 step 5.
6. The description of this step is the same as clause 7.3 step 6.
8.3.4  PDN GWe-initiated PDN disconnection Procedure with DSMIPv6 on
S2c in untrusted Fixed Broadband Access

The procedure in this clause applies to PDN disconnection procedure initiated by PDN GW.

ETSI



3GPP TS 23.139 version 12.2.0 Release 12 60 ETSI TS 123 139 V12.2.0 (2015-03)

Fixed Broadband Access Network

i i Roaming Scenarios
: BBF |
: RG BNG BPCF A : PDG PDN Ve HSS/
UE ! Proxy |! € AAA TDF
: : cw Proxy VPCRF || "PCRE 1 Aaa
1 1

1.PDN GW initiated PDN connection disconnection as specified in TS 23.402, clause 7.5.4

_____________________________________________

3. Gateway Control and QoS Rules Provision procedure or
PCRF-Initiated Gateway Control Session Termination Procedure
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----------- S
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Figure 8.3.4-1: PDN GWe-initiated PDN disconnection procedure with DSMIPv6 on untrusted s2c

NOTE: Intheroaming case, the Step 2 terminates at the V-PCRF.

If dynamic policy provisioning over S9ais not deployed, the optional steps 2, 3, 5 and 6 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1. Thedescription of this step isthe same as for steps 1-4 in TS 23.402 [3], clause 7.5.4.
2. If thelast PDN connectionsis released, PCRF initiates Gxb* session termination procedure.

3. Triggered by the IP-CAN session termination in step 1, the PCRF executes a Gateway Control and QoS Rules
Provision procedure or, if thisis the last PDN Connection for the UE, a PCRF-I nitiated Gateway Control Session
Termination Procedure with the BPCF.

4. The description of this step isthe same as clause 7.3 step 4
5. The description of this step is the same as clause 7.3 step 5.

6. The description of this step is the same as clause 7.3 step 6.

8.3.5 E-UTRAN to untrusted Fixed Broadband Access Handover with
DSMIPv6 on S2c¢

This clause shows the combined call flow for a handover when a UE moves from an E-UTRAN to an untrusted Fixed
Broadband Access network. In addition, the procedures for the | P session establishment for NS-WLAN offload using
the Fixed Broadband Access network are also integrated into the combined procedures.
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Figure 8.3.5-1: E-UTRAN to untrusted Fixed Broadband Access Handover with DSMIPv6 on s2c

Both the roaming and non-roaming scenarios are depicted in the figure.

If dynamic policy provisioning over S9ais not deployed, the optional steps 5 and 7 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

Handover is only applicable to the EPC-routed PDN connections. For the NS-WLAN offloaded traffic, a new IP session
in fixed broadband access network is established.

For connectivity to multiple PDN steps 5 to 6 shall be repeated for each PDN connection.

1-2. Thisstepisthe same as steps 1-3 in 23.402 [3], clause 8.4.3, with the following addition: As part of the
3GPP-based authentication, the permanent user identity (IMSl) is provided from the 3GPP AAA Server to the
Fixed Broadband Access network

3-4. Thedescription of these stepsisthe same asfor step 2 in Figure 8.3.1-1.

5. Thisstep describes PCC signalling to provision policies for offloaded traffic and is only triggered when the
BPCF receives the IMSI and the allocated UE local |P address using Fixed Broadband Access procedures. The
description of this step isthe same as for steps 3-5 in Figure 8.3.1-1.

6. The description of PDN Connection setup and Gateway Control Session setup are the same asfor step 3-5in
Figure 8.3.1-1 with following addition:

- Step 3in Figure 8.3.1-1 is mandatory when performing handover from E-UTRAN to Fixed Broadband
Access.

7. The description of this step isthe same asfor step 5in Figure 8.2.1-1
8. Thedescription of this step isthe same asfor step 11 in TS 23.402 [3], clause 8.4.3.

8.3.6 Handover from Untrusted Fixed Broadband Access with DSMIPv6
over S2c to 3GPP Access

In this scenario, the session starts in a untrusted Fixed Broadband Access system using DSMIPv6 over S2¢ and
subsequently, the session hands over to a 3GPP access system.
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Figure 8.3.6-1: Fixed Broadband Access with S2c (DSMIPv6) to 3GPP access handover

If dynamic policy provisioning over S9ais not deployed, the optional step 4 does not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1. The UE uses a Fixed Broadband Access system. It has a SWu session with the ePDG and a DSMIPv6 session
with the PDN GW.

2-5.  The description of these stepsisthe same as for steps 2-6 in clause 8.2.6.

6. If the NS-WLAN offloaded connection isreleased (e.g. if the UE moves out of WLAN coverage), the Fixed
Broadband Access executes the access specific resource rel ease procedure and initiates termination of the | P-
CAN session for NS-WLAN offloaded traffic as described in steps 4-6 in clause 8.2.2.

8.3.7 Network-Initiated Dynamic PCC for S2c when accessing untrusted
Fixed Broadband Access for EPC-routed Traffic

This procedureis applicable if the UE accesses over a Fixed Broadband Access network which is considered untrusted.
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Figure 8.3.7-1: Network-initiated dynamic policy control procedure in un-trusted BBF IP Access for
DSMIPv6 on S2c

This procedure concerns both the non-roaming (as Figure 4.2-3) and roaming case (as Figure 4.2-6). In the roaming
case, the vPCRF in the VPLMN forwards messages between the BPCF and the hPCRF in the HPLMN. In the case of
Local Breakout (as Figure 4.2-9), the vVPCRF forwards messages sent between the PDN GW and the hPCRF. In the
non-roaming case, the vPCRF is not involved at all.

The optional interaction steps between the gateways and the PCRF in the procedures, step 1 and 3, only occur if
dynamic policy provisioning is deployed. Otherwise Fixed Broadband Access network may employ BBF local policies.

1-3. Thedescription of these stepsis the same as for steps 1-3 in clause 7.6.

4. The PCEF acknowledges the provisioning of PCC Rules in the PCEF. For details please refer to TS 23.203 [4].

8.3.8 Network-Initiated Dynamic PCC for S2c when accessing untrusted
Fixed Broadband Access for NS-WLAN offloaded Traffic

The information flow of "Network-Initiated Dynamic PCC for DSMIPV 6 on S2c when accessing untrusted Fixed
Broadband Access for offloaded Traffic" is same as S2b case, which is defined in clause 7.7.

8.3.9 UE-Initiated Connectivity to Additional PDN with DSMIPv6 on S2c
over untrusted Fixed Broadband Access

This clauseis related to the case when the UE has an established PDN connection and wishes to establish one or more
additional PDN connections.

Since DSMIPV6 is used to establish connectivity with the additional PDN, the UE does not need to establish a separate
SWau instance (i.e. a separate | PSec tunnel) for each additional PDN.

There can be more than one PDN connection per APN if the PDN GW supports that feature.
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Figure 8.3.9-1: UE-Initiated connectivity to additional PDN from untrusted Non-3GPP IP Access with
DSMIPv6 on S2c

1. The UE has performed the Initial S2c attach procedure as defined in clause 8.3.1 and has an established PDN
connection.

2. The UE repeats the procedure steps 6-9 of clause 8.3.1, Figure 8.3.1-1 (Initial attachment when S2c is used for
roaming, non-roaming and LBO) for each additional PDN the UE wants to connect to. For network supporting
multiple mobility protocols, if there was any dynamic IPMS decision in step 1, the AAA/HSS enforces the same
IPMS decision for each additional PDN connection.

- In Step 8, if no Gateway Control session over S9a for this UE, then the PCRF initiates the Gateway Control
Session Establishment procedure with the BPCF. Otherwise, the PCRF provide new QoS rules corresponding
to the new PDN connection to the BPCF using the Gateway Control and QoS Rules Provisioning procedure.

8.3.10 IPSec tunnel modified on S2c over untrusted Fixed Broadband
Access
This clauseisrelated to the case where the |PSec tunnel between the UE and the ePDG has been modified due to the

UE initiated |PSec tunnel update procedure or a UE local |P address update. This procedure is only applicable if
MOBIKE is supported by the UE.

ETSI



3GPP TS 23.139 version 12.2.0 Release 12 65 ETSI TS 123 139 V12.2.0 (2015-03)

BBF Access Network Roaming
Scenarios

ePDG PDN GW VPCRF hPCRF HSS/

AAA

IRsec Tunne|

| 2. UE local IP address re-assignment

< 3] MOBIKE {ipdate address| >

. v

...........................................

...........................................

Updated IPsec Tynnel

Figure 8.3.10-1: IPSec tunnel modified on S2c over untrusted Fixed Broadband Access

If dynamic policy provisioning over S9ais not deployed, the optional step 4 and 5 do not occur. Instead, the Fixed
Broadband Access network may employ local policies.

1. UE attachesto EPC from untrusted BBF access network via ePDG, as described in clause 8.3.1. The |PSec
tunnel is established between ePDG and UE; another |PSec tunndl is established between the PDN GW and UE.
This clause only defines the outer |PSec tunnel (between the UE and ePDG) modification.

2. Thedescription of this step isthe same as step 2 in clause 7.11.
3. Thedescription of this step isthe same as step 3 in clause 7.11.
4. The description of thisstep isthe same asstep A.1in clause 7.11.
5. The description of this step isthe same as step A.2 in clause 7.11.
9 Functional Description and Procedures for Fixed
Broadband Access network using H(e)NB
9.1 Procedures for Fixed Broadband Access network using
HeNB
9.1.1 E-UTRAN Initial Attach and UE requested PDN connection
Establishment

This clause is related to the case when the UE performsinitial attachment or UE requests connectivity to an additional
PDN to the E-UTRAN network viaa HeNB. The HENB is aready registered in the network.

The HeNB sends the HeNB local |P address and the UDP port if NAT/NAPT is detected in the fixed Broadband access
networks to the MME in UE associated S1 signalling (refer to the definition of Initial UE Messagein TS 36.413 [29]).
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3. Initial Attach case, refer to the description of steps 3 to 13 of TS 23.401 E-UTRAN Initial Attach
procedure Figure 5.3.2.1-1; UE requested PDN connectivity case, refer to the description of steps 2 to 3
of TS 23.401 UE requested PDN connectivity procedure, Figure 5.10.2-1

4. |P-CAN session establishment/modification

5. PCRFinitiated Gateway Control Session establishment/QoS Rules
provisioning <:‘-—--— ------------------------- N

UE requested PDN connectivity case, step 5-16 of TS 23.401 UE requested PDN connectivity

procedure, Figure 5.10.2-1
\

Figure 9.1.1: UE Attach and UE requested PDN connection Establishment procedure via HeNB

1
2.

The HeNB is aready registered in the network.

The description of this step isthe same asfor step 1 and 2in TS 23.401 [2], clause 5.3.2.1 (Initial attach case), or
isthe same asfor step 1in TS 23.401 [2], clause 5.10.2 (UE requested PDN connection Establishment case) with
the addition that HENB includes the following additional information: the HeNB local 1P address and the UDP
port if NAT/NAPT is detected in the S1 signalling (refer to the definition of Initial UE Messagein

TS 36.413[29]) and sends them to MME.

This step isthe same as steps 3-13in TS 23.401 [2] clause 5.3.2.1 (Initial attach case) or steps 2-3in

TS23.401 [2] clause 5.10.2 (UE requested PDN connection Establishment case), with the following additional
information included in Create Session Request message sending between MME and S-GW, and between S-GW
and P-GW: HeNB Local IP address and the UDP port if NAT/NAPT is detected.

The PDN GW initiates the IP-CAN session establishment/modification procedure with the PCRF per
TS 23.203 [4]. The message includes the IMSI, the HeNB local |P address and the UDP port if NAT/NAPT is
detected.

. The PCRF sends the Gateway Control Session establishment/QoS Rules provisioning message to the BPCF

according to TS 23.203 [4]. The message includesthe IMSI, HENB local |P address and UDP port if
NAT/NAPT is detected.

Once this step completes the PCRF is aware the fact that the UE is connected to the network viaa 3GPP H(e)NB
and checks first whether sufficient resources are available in the BBF access before it provisions PCC rules at
the PCEF.

The PCRF acknowledges the IP-CAN session establishment/modification.

This step isthe same as steps 15-26 in TS 23.401 [2] clause 5.3.2.1 (Initial attach case) or steps 5-16 in

TS 23.401 [2] clause 5.10.2 (UE requested PDN connection Establishment case) with the following additions: If
the H(e)NB local IP address and UDP port number change reporting triggers are received from the PCRF, the
PDN GW should set the H(e)NB local |P address and UDP port number Information Reporting accordingly. If
the H(e)NB local IP address and UDP port number Reporting Request is received for this PDN connection, then
the MME shall report to the PCEF/PCRF changes of HeNB local | P address and/or port (if available).
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9.1.2 Detach procedure for E-UTRAN

This clause is related to detach procedure for E-UTRAN, and contains the following cases. UE-initiated Detach
procedure, MM E-initiated Detach procedure, and HSS-initiated Detach procedure.

HeNB

UE

GW

1 1
1 1
1 1
HeNB | 1| RG BNG BPCF | ! MME | | SGW | | P-GW | | HSS || PCRF
1 1

1. UE-initiated Detach case, the UE sends a detach request message to MME, which can be referred to
step 1 of figure 5.3.8.2-1, TS 23.401; MME-initiated Detach case, the MME sends a detach request
message to UE, which can be referred to step 1 of figure 5.3.8.3-1, TS 23.401; HSS-initiated Detach
case, the HSS sends a cancel location request message to MME, which can be referred to step 1 of
figure 5.3.8.4-1, TS 23.401.

2. UE-initiated Detach case, refer to steps 2-7 of TS 23.401, figure 5.3.8.2-1;
MME-initiated Detach case, refer to steps 2-7 of TS 23.401, figure 5.3.8.3-1;
HSS-initiated Detach case, refer to steps 1b - 5 of TS 23.401, figure 5.3.8.4-1.

3. IP-CAN session|termination

. . N L
4, Gateway/ControI Session termination / QoS Rules provisioning procedure
1

[ ) O S N\

NTTTTOTT T B I E R T

|
5. UE-initiated Detach case, refer to steps 9-13 of TS 23.401, figure 5.3.8.2-1;
MME-initiated Detach case, refer to steps 9-12 of TS 23.401, figure 5.3.8.3-1;
HSS-initiated Detach case, refer to steps 7-10 of TS 23.401, figure 5.3.8.4-1

Figure 9.1.2: Detach Procedure via HeNB- UE camping on E-UTRAN

UE-initiated Detach case, the UE sends a detach request message to MME, which can be referred to step 1 of
figure 5.3.8.2-1, TS 23.401 [2]; MME-initiated Detach case, the MME sends a detach request message to UE,
which can be referred to step 1 of figure 5.3.8.3-1, TS 23.401 [2]; HSS-initiated Detach case, the HSS sends a
cancel location request message to MME, which can be referred to step 1 of figure 5.3.8.4-1, TS 23.401 [2].

. UE-initiated Detach case, refer to steps 2-7 per TS 23.401 [2], figure 5.3.8.2-1; MME-initiated Detach case, refer

to steps 2-7 per TS 23.401 [2], figure 5.3.8.3-1; HSS-initiated Detach case, refer to steps 1b - 5 per
TS23.401[2], figure 5.3.8.4-1.

The P-GW initiates the IP-CAN session termination procedure with the PCRF per TS 23.203 [4].

The PCREF initiates the Gateway Control session termination procedure according to TS 23.203 [4]. The PCRF
sends the QoS Rules Provisioning procedure when there is one or more Gx sessions linked to the S9a session.

UE-initiated Detach case, refer to steps 9-13 per TS 23.401 [2], figure 5.3.8.2-1; MME-initiated Detach case,
refer to steps 9-12 per TS 23.401 [2], figure 5.3.8.3-1; HSS-initiated Detach case, refer to steps 7-10 per
TS23.401[2], figure 5.3.8.4-1.

9.1.3 Network initiated bearer activation, modification and deactivation

This clause is related to Network initiated Bearer operation procedure and contains the following cases: Dedicated
bearer activation, Bearer modification with bearer QoS update, and Bearer deactivation.
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3. Dedicated bearer activation case, refer to steps 2-11 according to TS 23.401, clause 5.4.1;
Bearer modification with bearer QoS update case, refer to steps 2-11 according to TS 23.401,
figure 5.4.2.1; Bearer deactivation case, refer to steps 2-9 in TS 23.401, figure 5.4.4.1.

Figure 9.1.3 Network initiated Bearer activation, modification, and deactivation for HeNB

1. The PCREF initiates the GW Control and QoS Provisioning procedure with the BPCF to request BPCF to reserve
resource for traffic flow (Dedicated bearer activation), or to request allocation of resources in the BBF access
network (Bearer modification with bearer QoS update), or to de-allocate resources in the BBF access network
(Bearer deactivation). The message includes the QoS rules (SDF, QCI, ARP, GBR, MBR) according to
TS23.203[4].

2. The PCRF initiates the IP-CAN session modification procedure with the P-GW/PCEF according to
TS23.203[4].

3. Dedicated bearer activation case, refer to steps 2-11 according to TS 23.401 [2], 5.4.1; Bearer modification with
bearer QoS update case, refer to steps 2-11 according to TS 23.401 [2], figure 5.4.2.1; Bearer deactivation case,
refer to steps 2-9 according to TS 23.401 [2], figure 5.4.4.1.

NOTE: Step 1 may be triggered by service resource request from AF.

9.14 UE requested bearer resource modification

This procedure is executed per TS 23.401 [2], clause 5.4.5 when the PCRF determines that the UE's request result in
allocation/de-allocation of resources in the BBF access.
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Figure 9.1.4: UE requested bearer resource modification

1. The description of this step isthe same asfor step 1in TS 23.401 [2], clause 5.4.5.
The description of this step isthe same asfor step 2-3in TS 23.401 [2], clause 5.4.5.
The P-GW initiates the IP-CAN session modification procedure with the PCRF per TS 23.203 [4].

Ea S N

The PCRF initiates the Gateway Control QoS Rules provision procedure with the BPCF to request all ocation/de-
allocation of BBF access network resources according to TS 23.203 [4].

o

The PCRF acknowledges the IP-CAN session establishment/modification.
6. Thedescription of this step isthe same asfor step 5-6 in TS 23.401 [2], clause 5.4.5.

9.1.5 Service Request and Handover Procedures

This clause specifies the Service Request and Handover Procedures with updating the following information to fixed
broadband access network: the HeNB local 1P address and the UDP port if NAT/NAPT is detected.

This clause contains the following cases:
- UEinitiated Service Request( clause 5.3.4.1, TS 23.401 [2])
- X2-based handover without Serving GW relocation(clause 5.5.1.1.2, TS 23.401 [2]),
- X2-based handover with Serving GW relocation(clause 5.5.1.1.3, TS 23.401 [2]),
- Sl-based handover (clause 5.5.1.2.2, TS 23.401 [2]),
- inter-RAT Handover from UTRAN lu Mode to E-UTRAN (clause 5.5.2.2.2, TS 23.401 [2)]),
- inter-RAT handover from GERAN A/Gb Mode to E-UTRAN(clause 5.5.2.4.2, TS 23.401 [2]).
The MME shall report changesin HeNB local |P address and/or port to the PCEF/PCRF if
- the PCRF has subscribed to reporting of changes of the local H(e)NB |P address and UDP port number; and

- the UE moves from one (€)NB to a HeNB, or from one HeNB to another HeNB with the fixed network backhaul
changed, or the UE moves from a HeNB to a (e)NB.
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The MME does not update the PCEF/PCRF in particular when the UE enter connected mode if there is no changein
HeNB local |P address and UDP port number, or when the UE entersidle mode.

If the S-GW needs to update the PCEF/PCRF (e.g. send a Modify Bearer Request over S5/S8) for any other reasons not
listed above (e.g. time zone change, S-GW relocation), the S-GW shall include the current values for H(e)NB local 1P
address and UDP port if the UE is accessing the network from a HeNB.

Thisfollowing call flow only shows the changed steps, and the steps without change can be referred to the
corresponding clausesin TS 23.401 [2].

Fixed Broadband

|
S-eNB T-eNB Access ! Target ‘ Source| [ Target ‘ Source )
‘ ‘ /HeNB‘ ‘/HeNB‘ ‘ RG ‘ ‘BNG‘ BPCF || MME | | MME | | sGw || sew || TGW | | PCRF
SeGW
1.Triggers

2. S1 Message

v

3. Create Session FLequest

4. PCEF initiated IR-CAN
session|modification
—

g 5 PCRF-Initiated Gateway control sessign establishment or ~
M Gateway Control and QoS Rules provisianing procedure .
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8. Corresponding procedure as in TS 23.401
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Figure 9.1.5: Service Request and Handover Procedures

1. UEinitiated Service request procedure, or intraa EUTRAN Handover procedure, or inter-RAT handover is
initiated, which can be referred to the descriptions of the corresponding claused in TS 23.401 [2].

2. Thisstepisthe sameasthat in TS 23.401 [2], with the addition that target HeNB includes the following
additional information: the target HENB local |P address and the UDP port if NAT/NAPT is detected in the S1
message and sends them to MME. For the service request case, the S1 message carrying the "NAS: Service
request” from UE to MME isInitial UE Message; for the X2 based handover case, the S1 message is the Path
Switch Request message; for the S1 based handover or the inter-RAT handover, the S1 message is the Handover

Notify Message.

3. Thisstep isthe sameasthat in TS 23.401 [2], with the following additional information included in create
session request message or Modify bearer Request message sending between MME and S-GW, and Modify
Bearer Request Message sending between S-GW and P-GW (when a Modify Bearer Request message needs to
be sent over S5/S8): target HeNB Local 1P address and the UDP port if NAT/NAPT is detected.

4. The P-GW sends IP-CAN session modification request message to the PCRF including the Target HeNB local
I P address and the UDP port if NAT/NAPT is detected as defined in TS 23.203 [4].

If the Modify bearer Request message received by P-GW in step 3 contains none of the additional information:
HeNB Local |P address and the UDP port if NAT/NAPT is detected. The P-GW determines that the UE leaves
femto cell and will inform this event to PCRF.

5. If the UE moves from eNB to a HeNB, the PCRF will initiate PCRF-initiated Gateway control session
establishment procedure as defined in TS 23.203 [4] if the UE is the first UE attaching the target HeNB for that
PCRF; if the UE moves from one HeNB to another HENB without fixed network backhaul changed or if the UE
moves to a new HeNB and there has been one Gateway Control Session for that HENB, the PCRF will initiate
Gateway control and QoS rule provisioning procedure with BPCF as defined in TS 23.203 [4]. The HeNB local
| P address and the UDP port if NAT/NAPT is detected shall be included in the PCRF-Initiated Gateway control
session establishment procedure and in Gateway Control and QoS rule provisioning procedure.

6. The PCRF acknowledges the IP-CAN session modification.
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7. If UE moves from one HeNB toeNB, the PCRF will terminate the old Gateway control session if thisisthe last
UE under the source HeNB for that PCREF; if the UE moves from eNB to a HeNB, or the UE moves from one
HeNB to another HENB without fixed network backhaul changed, or there are other UEs attached the source
HeNB, this step will be skipped.

8. Thisstep can refer to the corresponding procedure asin TS 23.401 [2].

NOTE: The interaction between the BPCF and the BNG is out of scope.

9.2 Procedures for Fixed Broadband Access network using
HeNB - PMIP

9.2.1 Initial E-UTRAN Attach with PMIP-based S5/S8

This clause isrelated to the case when the UE performsinitial attachment to the E-UTRAN network viaa HeNB. The
HeNB is already registered in the network.

The HeNB sends the HeNB local 1P address and UDP port if NAT/NAPT is detected to the MME in UE associated S1
signalling (refer to the definition of Initial UE Messagein TS 36.413 [29]).

1
UE |HeNB | RG || BNG || BPCF || MME E [ s-6w || P-aw | | VPCRF | | hPCRF | IHSS/AAAI
: Fixed Broadband Access : Roafming
e e Bt e Bt ! Scernjarios

HeNB registration

1. Attach procedure as in TS 23.402, Figure 5.2-1

e C.1 Gateway Control sion N
AN Establishment Pro eﬁre A

_____________________________

A4

___________________________________________

-*” C.5 Gatewhy Control 'a'n'cf' oS Rules |,
N Prpvision Procedyre

_______________________________

S/ C.6IP- Session
. Establishrent Procedure
AY

~_-

Attach procedure as in TS 23.402| Figure 5.2-1

Figure 9.2.1-1 : Initial E-UTRAN attach with PMIP-based S5/S8

This procedure is the same as described in TS 23.402 [ 3], clause 5.2 with the modification of the existing steps and
addition of the new step described below.

1 This step is the same as for attach procedures asin TS 23.402[ 3], figure 5.2-1, with the exception as
defined for the corresponding steps for GTP case, clause 9.1.1.
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C1

C3

The S-GW initiates the Gateway control session establishment procedure with the PCRF, and the
following additional information: the HeNB local 1P address and the UDP port if NAT/NAPT is detected
needs to be forwarded to the PCRF during this procedure.

The PCRF sends the Gateway Control Session establishment/QoS Rules provisioning message to the
BPCF according to TS 23.203 [4]. The message includes the IMSI, HeNB local |P address and UDP port
if NAT/NAPT is detected.

Once this procedure completes the PCRF is aware the fact that the UE is connected to the network via the a 3GPP
Femto and checks first whether sufficient resources are available in the BBF access before it provisions QoS and PCC
rules at the BBER and PCEF, respectively.

9.2.2

Detach for PMIP-based S5/S8

The procedure in this clause provides the PMIPv6-based S5/S8 variants to all E-UTRAN Detach Procedures, including
UE, MME or HSS initiated detach procedure (TS 23.401 [2] clause 5.3.8).

Roaming
prTTTm TS ! Scenario
|_Ulﬂ HeNB |! | RG | | BNG | | BPCF | i MME || Serving | PDN GW || vPCRF hPCRF Hss/
P T ' GW AAA
| Fixed Broadband Access i
i I
[ Detach procedure as per TS 23.402 Figure 5.3, before steg A.1 J

e | .
J A.1 Gateway Contr@sion .

Termination Pro

A.2. Proxy Blnding Update

»
P

A.3 PCEFtInitiated IP-
{| CAN Sessjon Yermination
i Pragegure ,'

____________________________________________

A.4 Gateway Control Session Terminatiorejﬁs rules N

] Rrovisioning Procedure _ (|

Al5. Proxy Binding Ack
4—

________

[ Detach procedure as 'S 23.402 Figpre 5.3, after [step A.4

Figure 9.2.2-1: E-UTRAN Detach Procedure for PMIP-based S5/S8

This procedure is the same as described in TS 23.402 [3], clause 5.3 with the addition of the new step described below.

A4

NOTE:

9.2.3

The PCRF initiates the Gateway Control session termination/ QoS Rules Provisioning procedure with
BPCF according to TS 23.203 [4].

The interaction between the BPCF and the BNG is out of scope.

Dedicated Bearer Procedures for E-UTRAN Access with PMIP-
based S5/S8

The dedicated bearer procedure for a PMIP based S5/S8 is based on TS 23.402 [3], clause 5.4.1 It applies to dedicated
bearer activation/modification/deactivation procedures.
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Roaming
mmmmmmmmmmmmm— ' Scenario
'R |BNG| |BPCF|:
UE H MME S-GW PDN GW
" i I : VPCRF Ay
N | Fixed Broadband Access

Ssjm-—--

___________________________________

/AL Gateway Control ad QoS Policy Rules |
. Provision Proceture - begin |

Dedicated bearer procedure according to TS 23.401,
Figure 5.4.{1,3}-1 and 5.4.2.1-1 and 5.4.4.1-1,
between (A) and (B)

I ,
/' B.2 PCCRules Provision \\
{ dure )

\ ’

Figure 9.2.3-1: Dedicated Resource Allocation/Deallocation Procedure, UE in Active Mode

This procedure is the same as described in TS 23.402 [3], clause 5.4.1 with the addition of the new step described
below:

A0 The PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to request or de-
allocate resources in the BBF access network. The message to regquest resources includes the QoS
Information (SDF, QCI, ARP, GBR, MBR) according to TS 23.203 [4].

9.2.4 HSS-Initiated Subscribed QoS Maodification

The HSS triggers a change to the default beater QoS attributes that, depending on the decision of the PCRF, may impact
the resources allocated in the BBF access.

The HSS Initiated Subscribed QoS Modification for a PMIP-based S5/S8 is depicted in TS 23.402 [3], Figure 5.4.3.2-1.

Roaming
Scenario

we | [sow | eraw] [Corene ] [Cvenr ] L |

Procedure according tor TS 23.401, Figure 5.4.2.2-1, before Step (A) ]

________________

264 “ A.2 Gateway Control and QoS Rules provisio |ng

Bearer procedure according to TS 23.401, Figure 5.4.2.2-1,
between steps (A) and (B)

- B.1 Gateway Control QoS Policy .
N Rules Request Prqcedure - end L

_________

AY
\
w
N
o
[§
(@]
X
<
@
[72]
o
=
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=
@,
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S
oy
o1
O
(5
c
N/
1
|
1 1
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Figure 9.2.4-1 HSS-initiated Subscribed QoS Modification
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This procedure is the same as described in TS 23.402 [3], clause 5.4.3.2 with the addition of the new step described
below:

A.2. The PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to either request
allocation/de-allocation of BBF resources. The message includes the QoS Information (QCI, ARP, GBR,
MBR) according to TS 23.203 [4].

9.25 MME-initiated Dedicated Bearer Deactivation

This clause contains the procedure steps that vary between the GTP and PMIP variant of S5 and S8 for the procedure
defined in TS 23.401 [2], clause 5.4.4.2 for -MME initiated dedicated bearer deactivation.

Roaming
______________________ Scenarios

]
E BPCF | MME | | S-GW | |PDNGW|

xed Broac band Acc ess

hPCRF

Dedicated bearer deactivation
procedure according to
TS 23.401, Figure 5.4.4.2-1,
before Steps (A)

________________________________

" "A.1°GW Control and QoS R Request '~
R Procedure L

e e N gy g
| ] ,’ A3PCC R Provision |
Dedicated bearer deactivation procedure according to TS 23.401, Figure " Proseddre J
5.4.4.2-1, between Steps (A) and (B) 2 v
I — | |

Figure 9.2.5-1: MME-initiated Dedicated Bearer Deactivation

This procedure is the same as described in TS 23.402 [3], clause 5.4.5.3 with the addition of the new step described
below:

A.2 The PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to either request de-
alocation of BBF resources for the affected QoS rule(s) according to TS 23.203 [4].

9.2.6 UE-initiated Resource Request and Release

This procedureis executed per TS 23.402 [3], clause 5.5, with modifications, when the PCRF determines that the UE's
request result in allocation/de-all ocation of resourcesin the BBF access.
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Roaming
Scenarios

B.2 PCC Rules @

‘
’
,

VPCRF

______________

Figure 9.2.6-1: UE-initiated resource request/release with PMIP-based S5/S8

hPCRF

This procedure is the same as described in TS 23.402 [3], clause 5.5 with the addition of the new step described below.

The UE requests to add, delete or modify filter and may include the QCI and GBR if needed. Depending on the decision
of the PCRF new BBF resource may be required. For instance, the PCRF may decide to initiate the activation of a new

dedicated bearer.
A2

The PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to, depending on the

UE's request, either request all ocation/de-allocation of BBF resources. If resources are de-allocated the
message includes the QoS rule affected. If additional BBF resources are required then the PCRF includes
the QoS rule and QoS Information (SDF, QCI, ARP, GBR, MBR) according to TS 23.203 [4].

NOTE:

9.2.7

UE requested PDN connectivity

The interaction between the BPCF and the BNG is out of scope.

The UE requested PDN connectivity procedure for E-UTRAN is depicted in figure 5.6.1-1, TS 23.402 [3]. The
procedure allows the UE connected to a HENB to request for connectivity to an additional PDN over E-UTRAN.
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Fixed Broadband Access

' i Roaming
1 1 .

UE |[HenB] ! [RG| [BNG| [BPCF] [~ mmE S-GW PDNGW | cenarios  misERE [HSS/AAA
o e . i VPCRF

| 1. UE Requested PDN connectivity procedure as in T$ 23.401, Figure 5.110.2-1, before step (A) |
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UE Requested PDN connectivity procedure as in TS 23.401, Figure 5.10.2-1, between step (A) and step (B)

B.1 Proxy Binding|Update

! i
1 1
1 1
| |
| P > :
: R SR '
! /B.2 PCEF-Inifited IP-CAN, '
' Session Madification 1, i
' Alt.B) " Procetlyre , H
1 VNS ’ 1
1 Al [4 1
SO I S IS RIS !
1-~” B.3 Gateyvay Cantrol and QoS Rules provisioning Proc C) St '
- ) -
""""""" 'y iy A S 1
| |
— - — 1
< > E B.4 Proxy Binding Ack |
R-session ! i
1 1
1

UE Requested PDN connectivity procedure as in TS 23.401, Figure 5.10.2-1, after step (B)

T T T T T T T

Figure 9.2.7-1: UE requested PDN connectivity with PMIP-based S5 or S8

This procedure is the same as described in TS 23.402 [ 3], clause 5.6.1 with modification of the existing steps and the
addition of the new step described below.

The procedure is executed when the UE requests an additional PDN connection or re-establishes an existing one after a
HO.

1. Thisstepisthe same asfor PDN connectivity proceduresasin TS 23.401 [2], figure 5.10.2-1 before step (A),
with the exception as defined for the corresponding steps for GTP case, clause 9.1.1.

A.1l. Thedescription of thisstep isthe same as step C.1 in clause 9.2.1.
If Alt.A is selected then the PCRF executes step A 4.

A.4. The PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to modify BBF
resources associated with an existing QoS rules or to request new BBF resources. In either case the message
includes the QoS Information (SDF, QCI, ARP, GBR, MBR) according to TS 23.203 [4].

If Alt.B is selected then the PCRF executes step B.3.

B.3. ThePCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to modify BBF
resources associate with an existing QoS rule. The message includes the QoS Information (SDF, QCI, ARP,
GBR, MBR) according to TS 23.203 [4].

NOTE: The interaction between the BPCF and the BNG is out of scope.
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9.2.8 Service Request and Handover Procedures

This clause specifies the Service Request and Handover Procedures with updating the following information to Fixed
Broadband Access network: the HeNB local |P address and the UDP port if NAT/NAPT is detected.

This clauseis similar to clause 9.1.5, with the difference that the S5/8 interface is PMIP-based. Thisfollowing cal flow
only shows the description on S5/S8 interfaces and Gx/Gxx/S9a interfaces.

Source Target Target Source Target Source PDN
UE eNB/HeNB eNB/HeNB RG BNG BPCF J MME MME SGW SGW GW PCRF
1. Steps 1-3 of Service Request and Handover Procedures which are defined in clause 9.1.10
2. Gateway| Control Sessign Establishment or Gateway
Control and QoS Rule Request Procedurg N
— o —  — — - —_———
\l'__________'l)
3. PCRF |nitiated Gateway Control Session Establishment or
Y Gateway [Control and QS Rule Provisigning Procedure
(i N R AU AN AN
S5 e S A [ 7
N v
4. Procedures as defined in TS 23.402
5. Gateway Session |Termination Procedure
A )
—_——— —— —— ————————————————— \
e e e i e e T

6. Step 8 of Service Request and Handover Procedure, which is defined in clause 9.1.10 ‘

5.

| | | | | | | | |
Figure 9.2.8-1: Service Request and Handover Procedures-S5/S8 PMIP-based

UE initiated Service request procedure, or intra-EUTRAN Handover procedure, or inter-RAT handover is
initiated, which can be referred to the corresponding descriptions of clause 9.1.5, Service Request and Handover
Procedures (GTP case).

The (target) S-GW initiates the Gateway control session establishment (with S-GW relocated) procedure or
Gateway Control and QoS Rule Request procedure (without S-GW relocated) with the PCRF, and the following
additional information: the HeNB local |P address and the UDP port if NAT/NAPT is detected needsto be
forwarded to the PCRF during this procedure.

If the Create Session Request message (with S-GW relocated) or Modify bearer Request message (without S-
GW relocated) received by S-GW in step 1 contains none of the additional information: HeNB Local |P address
and the UDP port if NAT/NAPT is detected The S-GW determines that the UE leaves femto cell and will inform
this event to PCRF.

The description of this step isthe same asstep 5in clause 9.1.5.

This step is the same as the corresponding steps defined in handover procedures for PMIP-based S5/S8 interface
clause 5.7, and UE-triggered Service Request for PMIP-based S5/S8, clause 5.9, TS 23.402 [3]. The description
of thisstep isthe same as step 7 in clause 9.1.5.

This step can refer to the corresponding procedure asin clause 9.1.5.

NOTE: The description isthe same as note 2 and note 3 in clause 9.1.5.
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9.3

Procedures for Fixed Broadband Access network using
HNB for PS services

9.3.1 PDP Context Activation

The HNB is already registered in the network. The HNB GW sends the HNB local | P address and the UDP port number
if NAT/NAPT is detected to the SGSN in the [RANAP] INITIAL UE MESSAGE message (for the message refer to
TS25.413[28)).

Depicted in Figure 9.3.1-1 is the PDP Context Activation procedure.

|UE| | HNB |

|RG| |BNG

FixedBfoadba“dACC%Ecp E|HNBGW| | SGSN | |sew| |P—GW| | PCRF |

gl g A

0. HNB connected

1. Agtivate PDP Context Request

A 4

2. Create Sesgon Request
3. IP-CAIN session establighment

q
>

< 4. PCRF-Initiated Gatewdy Control Sesfion Establishent >

5 IP-CAN gession establishment Ack

<

6. Create Ses§on Response

7. Priocedures acgording to TS 23.060 [22], Figure|64 from step 510 8

8. Aqtivate PDP Context| Accept

A

Figure 9.3.1-1: PDP Context Activation Procedure for EPS-connected 3G access

The HNB connected. The HNB GW received the HNB Local 1P address and the UDP port number if
NAT/NAPT is detected.

Thisstep isthe sameasstep 1in TS 23.060 [22] clause 9.2.2.1, with the addition that the HNB GW includesin
the [RANAP] INITIAL UE MESSAGE message the HNB Local |1P address and the UDP port number if
NAT/NAPT is detected.

Thisstep isthe sameasstep A in TS 23.060 [22] clause 9.2.2.1A, with the addition that the S4-SGSN also
includes HNB Local |1P address and the UDP port number if NAT/NAPT is detected in the Create Session
Request sent to the SSGW and in turn to P-GW.

The P-GW sends the IP-CAN session establishment request to the PCRF according to TS 23.203 [4]. The
message includes HNB Local IP address and the UDP port number if NAT/NAPT is detected.

The PCRF sends the Gateway Control Session establishment message to the BPCF according to TS 23.203 [4].
The message includes the IMSI, HNB local |P address, the UDP port number if NAT/NAPT is detected.

Once this step compl etes the PCRF is aware the fact that the UE is connected to the network viaa 3GPP H(e)NB and
checks first whether sufficient resources are available in the BBF access before it provisions PCC rules at the P-GW.

5.
6.

The PCRF acknowledges the IP-CAN session establishment ack to the P-GW.

Thisstepisthesameasstep D in TS 23.060 [22] clause 9.2.2.1A Figure 64a with the following additions. If the
local H(e)NB IP address and UDP port number information change reporting triggers are received from the
PCRF, the PDN GW should set the H(€)NB local |1P address and UDP port number reporting accordingly. If the
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H(e)NB local IP address and UDP port number Reporting Reguest is received for this PDP context, then the
SGSN shall report to the PCEF/PCRF changes of HNB local | P address and/or port (if available).
7-8. Steps7 and 8 are the same as steps 4-9 in TS 23.060 [22] clause 9.2.2.1 Figure 64.

Editor's note: In order to handle mobility from macro cells, the tunnel information needs to be added in other
RANAP messages (RELOCATION COMPLETE and INITIAL UE MESSAGE).

9.3.2 Secondary PDP Context Activation and PDP Context Modification
Procedure

This procedure is executed when secondary PDP context is activated and QoS needs to be allocated to it or when PDP
context/bearer is modified and its QoS needs to be updated. This clause contains the following cases:

- Secondary PDP Context Activation Procedure, PDP Creation part, using $4 (TS 23.060 [22], clause 9.2.2.1.1A).
- Network Requested Secondary PDP Context Activation Procedure using $4 (TS 23.060 [22], clause 9.2.2.3A).

- SGSN-Initiated EPS Bearer Modification Procedure using S4 (TS 23.060 [22], clause 9.2.3.1A and
clause 9.2.3.1B).

- P-GW Initiated EPS Bearer Modification Procedure, using $4 (TS 23.060 [22], clause 9.2.3.2A).

- UE-Initiated EPS Bearer Modification Procedure using $4 (TS 23.060 [22], clause 9.2.3.3A , clause 9.2.3.3B
and clause 9.2.3.3C).

Depicted in Figure 9.3.2-1 is the corresponding procedure. It only shows the changed steps, and the steps without
change can be referred to the corresponding clausesin TS 23.060 [22].

BPCF|

|UE| |HNB| |HNBGW| |SGSN| |S—GW| |P—GW| |PCRF|

B
'

3. IP-CAN|gession modificgtion

4. Corresponding procedure asin TS 23.060

Figure 9.3.2-1: Secondary PDP context Activation or PDP Context Modification Procedure for EPS-
connected 3G access

1. Thisstep isthe same as the corresponding procedure in TS 23.060 [22].

For UE-Initiated secondary PDP context activation procedure, refer to steps A and B in TS 23.060 [22],
clause 9.2.2.1.1A. For UE-Initiated bearer modification procedure, refer to clause 9.2.3.3A, Figure 72c. For
SGSN-Initiated bearer modification procedure, refer to steps A and B in clause 9.2.3.1A, Figure 70c. For all
cases, the P-GW sends a QoS authorization request to the PCRF.

2. The PCRF initiates Gateway control and QoS rule provision procedure with the BPCF in order to update the
resources alocation in the BBF access network as per TS 23.203 [4], Annex P.7.4.1.

3. IP-CAN session modification procedure is performed by the PCRF to provide PCC rule(s) to the P-GW.
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4. The execution and response part of UE-Initiated secondary PDP context activation are the same as stepsC to F
in TS 23.060 [22], clause 9.2.2.1.1A. For network requested secondary PDP context activation, refer to
clause 9.2.2.3A. For UE-Initiated bearer modification procedure, refer to clause 9.2.3.3B and clause 9.2.3.3C.
For SGSN-Initiated bearer modification procedure, refer to steps C and D in clause 9.2.3.1A. For P-GW or
PCRF-Initiated bearer modification procedure, refer to clause 9.2.3.2A.

9.3.3

This procedure is executed when the PDP context or EPS-bearer is released. This clause contains the following cases:

Detach, PDP Context and EPS-Bearer Deactivation Procedures

- SGSN interaction during Detach Procedure when using $4 (clause 6.6.3, TS 23.060 [22])

- UE and SGSN Initiated PDN connection Deactivation Procedure using $4 (clause 9.2.4.1A.1, TS 23.060 [22])
- UE and SGSN Initiated Bearer Deactivation Procedure (clause 9.2.4.1A.2, TS 23.060 [22])

- P-GW initiated Bearer Desactivation Procedure using $4 (clause 9.2.4.3A and clause 9.2.4.3B, TS 23.060 [22])

Depicted in Figure 9.3.4-1 is the Detach or PDP Context/Bearer Deactivation procedure. It only shows the changed
steps, and the steps without change can be referred to the corresponding clausesin TS 23.060 [22].

|UE| | HNB |§|RG| |BNG BPCF §|HNBGW| | SGSN | |S—GW| |P—GW| | PCRF |
1. Corresponding procedure asin TS 23.060
2.1P-CA| sess on Héai\ﬁicati on/
\termination 1
""""" 3. GW Contro| and QoS Rule Provisioning /| -

GW Control session ternjination

4. Corresponding procedure asin TS 23.060

9.3.4

Figure 9.3.3-1: PDP Context/Bearer Deactivation Procedure for EPS-connected 3G access

This step is the same as the corresponding procedurein TS 23.060 [22]. (For Detach procedure, refer to steps A
and B in clause 6.6.3; For UE or SGSN initiated PDN connection deactivation, refer to steps A and B in
clause 9.2.4.1A.1; For UE or SGSN initiated bearer deactivation, refer to steps A and B in clause 9.2.4.1A.2).

For the UE detaches from the network or the PDN connection deactivation case, the P-GW initiates |P-CAN
session termination with the PCRF. Otherwise, the P-GW initiates IP-CAN session modification with the PCRF.

The PCRF initiates the Gateway Control and QoS Rule provision procedure or the Gateway control session
termination with the BPCF in order to rel ease resources in the BBF access network as per Annex P.7.4.1,
TS23.203[4].

This step can refer to the corresponding procedure asin TS 23.060 [22]. For Detach procedure, refer to Steps C
and D in clause 6.6.3. For UE or SGSN initiated bearer deactivation, refer to Steps C to Fin clause 9.2.4.1A.2.
For UE or SGSN initiated PDN connection deactivation, refer to Steps C and D in clause 9.2.4.1A.1. For P-GW
or PCRF initiated bearer deactivation, refer to clause 9.2.4.3A and clause 9.2.4.3B.

Service Request and Handover Procedures

This clause specifies the Service Request and Handover Procedures with updating the following information to fixed
broadband access network: the HNB local |P address and the UDP port if NAT/NAPT is detected.
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This clause contains the following cases:

- Inter SGSN Routeing Area Update and Combined Inter SGSN RA / LA Update using $4 (TS 23.060 [22],
clause 6.9.1.2.2a).

- Routeing Area Update Procedure using $4 (TS 23.060 [22], clause 6.9.2.14a).

- Serving RNS Relocation Procedure, Combined Hard Handover and SRNS Relocation Procedure, and Combined
Cell / URA Update and SRNS Relocation Procedure Using $4 (TS 23.060 [22], clause 6.9.2.2.14).

- Enhanced Serving RNS Relocation Procedure using SA(TS 23.060 [22], clause 6.9.2.2.53).
- UE Initiated Service Request Procedure Using S4(TS 23.060 [22], clause 6.12.1A).

- lumodeto A/Gb mode Intra SGSN Change using SA(TS 23.060 [22], clause 6.13.1.1.2).

- A/Gb mode to lu mode Intra-SGSN Change using $4 (TS 23.060 [22], clause 6.13.1.2.2).
- lumodeto A/Gb mode Inter-SGSN Change using $4 (TS 23.060 [22], clause 6.13.2.1.2).
- A/Gb mode to lu mode Inter-SGSN Change using $4 (TS 23.060 [22], clause 6.13.2.2.2).

Depicted in Figure 9.3.5-1 is the service request or handover procedure. It only shows the changed steps, and the steps
without change can be referred to the corresponding clausesin TS 23.060 [22].

Fixed Broadband

|
Access !

Source
S-GW

Source
SGSN

Target
SGSN

Target
S-GW

‘ UE ‘ ‘/HNB /HNB P—GW‘ ‘PCRF‘

I

SNB ‘ ‘T-NB M
I
IZ

1.Triggers

2a.,Create session request/modify bearer request

2b.Modify beatrer request

3. PCEF initiated IP-CAN
session modificatign
———

~
____________________________________ _———
~

s ‘4. PCRF-Initiated G ateway control sessign establishment or ~d
\EBateway Control and QoS Rules provisigning procedure e
P I e “T e

5. PCEF initiated IP-CAN
session modification Ack
l.—

/6. Gateway control session termjnation
i

7 Corresponding procedure as in TS 23.060
T T T

Figure 9.3.4-1: Service Request and Handover Procedures for EPS-connected 3G access

1. UEinitiated Service request procedure or Handover procedure, which can be referred to the descriptions of the
corresponding clause in TS 23.060 [22], with the addition that target HNB sends the target HNB local | P address
and the UDP port if NAT/NAPT is detected to the target SGSN in the [RANAP] RELOCATION COMPLETE
message of ENHANCED RELOCATION COMPLETE REQUEST message (for the messages refer to
TS25.413[28]).

2. Step2aand 2b arethe same asthat in TS 23.060 [22]:

2a. If thereisachangein S-GW, the target SGSN sends the Create session request message to the target S-GW.
If the S-GW is not changed, the (target) SGSN sends the modify bearer request message to the S-GW. The
following information may be included: target HNB Local IP address and the UDP port if NAT/NAPT is
detected.

2b. The (target) S-GW sends the modify bearer request message to the P-GW, based on conditions specified in
TS23.401[2] (e.g. the S-GW is changed) or if the following information is received in step 2a: target HNB
Local IP address and the UDP port if NAT/NAPT is detected.
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7.

The P-GW sends IP-CAN session modification request message to the PCRF including the Target HNB local IP
address and the UDP port if NAT/NAPT is detected as defined in TS 23.203 [4], Annex P.7.4.1.

If the Modify bearer Request message received by P-GW in step 3 contains none of the additional information:
HNB Local IP address and the UDP port if NAT/NAPT is detected., the P-GW determines that the UE leaves the
H(e)NB and will inform this event to PCRF.

If the UE moves from macro NB to aHNB, or the PCRF will initiate PCRF-initiated Gateway control session
establishment procedure as defined in TS 23.203 [4] if the UE is the first UE attaching the target HNB; if the UE
moves from one HNB to another HNB without fixed network backhaul changed or if the UE movesto a new
HNB and there has been one Gateway Control Session for that HNB, the PCRF will initiate Gateway control and
QoS rule provisioning procedure with BPCF as defined in TS 23.203 [4]. The HNB local |P address, the UDP
port if NAT/NAPT is detected, shall be included in the PCRF-Initiated Gateway control session establishment
procedure and in Gateway Control and QoS rule provisioning procedure.

The PCRF acknowledges the IP-CAN session modification.

If UE moves from one HNB to macro cell, the PCRF will terminate the old Gateway control session if thisisthe
last UE under the source HNB; if the UE moves from macro NB to a HNB, or the UE moves from one HNB to
another HNB without fixed network backhaul changed, or there are other UEs attached the source HNB, this
step will be skipped.

This step can refer to the corresponding procedure asin TS 23.060 [22].

NOTE: Theinteraction between the BPCF and the BNG is out of scope.

9.4

3GPP HNB procedure - CS support

9.4.0 General

The CS serviceis provided by the serving network. Therefore, in the roaming case the HNB GW is connected to the V-
PCRF and the V-PCRF connects to the BPCF via the S9a interface.

9.4.1 S15 session establishment at HNB registration

HNB

RG BNG || e Broadband AccesSge | THNB GW VIPCRF MSC

1.

Local IP address

assignment
|

| 2. IPSec Establishment (according to TS 33.320) |

3. HNB Registration (according to TS 25.467)

4. S15 Session establishment request

A 4

5. S15 Session establishment ack

QCRF-In tiated Gateway Control Session Establishm%

Figure 9.4.1-1: S15 Session Establishment
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1)

2)
3)

4)

5)
6)

When the HNB powers on, it receives alocal |P address from the BBF Access Network. HNB Local |P address
assignment by BBF is out of 3GPP scope.

The HNB establish |PSec tunnel with SeGW as defined in TS 33.320.

The HNB initiates the Registration to HNB GW including HNB 1P address, HNB local 1P address, and the UDP
port number(s) if NAT/NAPT is detected per TS 25.467 [12].

The HNB GW initiates the establishment of the S15 session with the v/PCRF and sends the including
information about the HNB such as, HNB local | P address and the UDP port number(s) if NAT/NAPT is
detected.

The PCRF responds to the S15 session establishment request.

The PCRF initiates the Gateway Control session Establishment to establish Gateway Control Session and sends
the HNB local 1P address and optionally the UDP port number(s) if NAT/NAPT is detected to the BPCF
according to TS 23.203 [4], Annex P.

9.4.2 HNB GW initiated S15 session modification

This procedure is executed when the first UE or a subsequent UE connecting to a HNB requests a CS call.

]

| HNB |§|RG| |BNG

Fixed Broadband Access BPCE E HNB GW @ I_M—S(;I

1. SETUP

2. RAB Assignment Request

3. Session Modification Request

4.

3

RF-Initiated Gatewgy Control & QoS Rule Pro[@ning

/.

5. Session Modification Resporjse

6. RAB Assignment Reqpest

v

7. RAB Assi q;nment Response
I

Figure 9.4.2-1: HNB GW initiated S15 session modification

NOTE: Thisflow does not include al the steps associated with CS call setup.

1)

2)

3)

4)

5)

6)

The UE initiates call setup to the MSC using a SETUP message.
The MSC sends a RAB Assignment Request message towards the HNB.

The HNB GW intercepts the RAB assignment message and sends the S15 session modification message to the
PCRF that includes the HNB Local P address, the UDP port number(s) if NAT/NAPT is detected and the QoS
information derived from the RAB message.

The PCRF initiates the GW Control and QoS Rules Provisioning procedure according to TS 23.203 [4], Annex
P.

The PCRF responds with the outcome of the authorisation request .If no resources are available then the HNB
GW rgjects the RAB assignment and initiates the "RAB assignment failure" procedure.

The HNB GW sends the RAB assignment message to the HNB.
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7) The remainder of the call setup procedure completes.

9.4.3 S15 session termination

Fixed Broadband Accesss5=m | THNB GW PCRF MSC

|UE| | HNB |§|RG| |BNG

1. HNB De-Registration (according to TS 25.467)

/\

\’ 2. Session Termination

<}PCRF-Initiated Gateway Control Session Termination

/N

N

Figure 9.4.3-1: S15 session Release
1) The HNB GW initiates/receives a Deregistration request for the HNB per TS 25.467 [12].

2) The HNB GW requests S15 session termination to the PCRF.

3) The PCRF initiates the GW control session termination over S9atoward the BPCF per TS 23.203 [4], Annex P
and the PCRF acknowledges the request for termination of S15 session.
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9.4.4 PCREF initiated S15 session modification

| UE | | HNB || RG | | BNG | BPCF| ! HNB GW VIPCRF MSC

@CF—Initiated Gateway Cpntrol & QoS Rule request

P. S15 Session Modification Request

&

3. S15 Session Modification Response

>
>

4. RAB modification

Figure 9.4.4-1: PCRF initiated S15 session modification

1) The BPCF initiates Gateway Control and QoS Rule Request to report QoS Rule failure to (v)PCRF, which can
be referred to the corresponding description in step 1 of TS 23.203 [4], clause P.8.4.

2) The (v)PCRF sends the S15 session modification request message to the HNB GW. The (v)PCRF includes the
report identifying the QoS Rules that failed and a reason derived from the BPCF.

3) The BPCF response the S15 session modification to the (v)PCRF.

4) Based thetrigger got in step 2, the HNB GW initiates the RAB modification which is outside the scope of the
present document.
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