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2 Document Scope

This section describes tighasel development oMulticast and Broadcast (MCBCS) services for the WiMAX
networkwhich is fully compliant tdEEE 802.16Rev2 [3]specification and more importantly, itfislly compliant
to the WIMAX Forum TWG Rell.0 and the upcoming TWG R&I5 system profiles..

This document refers to the service requirements that are provided by SPWG to specify owgstdahe s
requirements and stage 2 specifications to support the MCBCS services in WiIMAX neferkfollowing
summarized the agreed partitioning of the phhsend phas@ development for the support of MCBCS in the
WiMAX network.
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Table 2-1: Phase-1 Scope for MCBCS Development

SPWG Req# Requirements Phasel Phase2

R-[333] In WIMAX networks, MCBCS feature specifications MAY maximize reuse X
existing MCBCS frameworks defined by other standardanizations such a
3GPP Ref[60], 3GPP2 Ref [93] and Ref[85] and OMA Ref [115], in orde
maximize reuse of existing broadcast/multicast technologies and opportuniti
shared network resources.

Informative NoteFull compatibility with 3GPP and 3GR2 network solutions ma’
be achieved but is not required.

R-[334] WIMAX networks with MCBCS capability SHOULD be consistent with ON X

defined BCAST architecture model Ref [115], interfaces and protocols to d
multicast/broadcast services.

R-[335] WIMAX networks with MCBCS SHALL provide radio resource sharing betw: X
broadcast, multicast and unicast transmissions.

R-[336] The WIMAX network SHALL provide open interfaces between functional enti X
that support MCBCS

R-[337] Upon subsiption to a MCBCS program, the WiIMAX network SHOULD utiliz X
standardized mechanism from 3GPP, 3GPP2, or OMA, such as 3GPP R
3GPP2 Ref [93] and Ref[85] and OMA Ref [115], to allow user to set

preference.

R-[338] The WIMAX Network SHALL provwde user with means of controlling, e. X
receiving and rejecting, his or her subscribed MCBCS program while at hot
roaming,.

NOTE: The MCBCS roaming support is part of Phase

R-[339] The WIMAX network MAY store the MCBCS user service prefeemnand use X
them in content delivery and charging considerations .

R-[340] The WIMAX network MAY collect MCBCS statistical data such as lost fran X
assigned resources, achievedrhtes, etc.

R-[341] The WIMAX network SHALL provide procedures argignaling to trigger the X
collection of MCBCS statistics from select MSs based on operator policy.

R-[342] The WIMAX network SHALL be capable of delivering the collected MCB X
statistics to OAM&P functional elements.

R-[362] In a WIMAX network thatsupports power saving modes, the MS SHALL rece X
MCBCS programs in the power saving modes at the negotiated QoS level.

R-[343] The MCBCS transmission zone for each MCBCS program SHALL X
independently defined.

R-[434] The WIMAX Network SHALL allow every BS to simultaneously transm X
broadcast, multicast, and unicast data on the same radio.

R-[477] The AP SHALL have the ability to independently configure the MCEB X
Transmission Zones for each MCBCS program.

R-[478] The SP SHALL be able to datmine and to provide to AP the service areas whe X
specific MCBCS program is to be offered. The service area refers to sp
geographic or regulatory defined regions

R-[346] One MCBCS transmission zone MAY span multiple cells/sectors of the : X
WiIMAX network.

R-[472] The Transmission Zones for the same MCBCS program MAY overlap, so the X
BS MAY belong to multiple MCBCS Transmission Zones.
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R-[346] One MCBCS transmission zone MAY span multiple cells/sectors of the : X
WIMAX network.

R-[472] The Transmission Zones for the same MCBCS program MAY overlap, so the NA NA
BS MAY belong to multiple MCBCS Transmission Zones.

NOTE: This requirement will further be clarified until IEEE settles with
definition of the MBS Zone.

R-[347] It SHOULD be possible to use RF boundaries such as sectors, cells, clust X
define the MCBCS transmission zones..
R-[349] Each BS in the MCBCS transmission zone, when offering Multicast Services, X

independently decide to use over the aiicast or multicast transmission f
distribution of the MCBCS program based on the number of users served |
BS, on the QoS associated with the MCBCS flows, or other configurable
resource management policies.

NOTE: Dynamic switching suppoitetween unicast and multicast transport
MCBCS is deferred to phase Sprint, Nokia and NSN object with such decisiol
R-[350] Delivery verification: the WiMAX network SHALL provide secure mechanisms X
request for and capture content delivegnfirmation for MCBCS message
requiring delivery confirmation by the MS.

R-[351] When MCBCS delivery verification is supported, the WiMAX network SHOU X
schedule the uplink transmission of the verification messages in order to mir
their impact orthe normal network operation and services.

R-[352] The WIMAX network MAY synchronously simulcast the same MCBCS prog X
from multiple BSs to facilitate macigpace diversity combining of the signe
received by the MS. The WIMAX network SHALL suppdftulti-BS access type
defined in the IEEE 802.162005 standard Ref[9].

R-[353] The WIMAX network MAY support independent scheduling of MCB( X
transmissions by individual base stations, i.e. for the case of single BS MCBC

R-[354] All media types ér MCBCS SHALL be supported independently of the spec X
data types and formats used for media encoding, including but not limited to:
" Tkxt, including embedded hypertext
" Still Images
" \ddeo
" Speech
" Mono/Stereo Audio

R-[355] The WIMAX network $FHALL provide the means for discovery and initi X
acquisition of Service Information

R-[491] The WIMAX network SHALL provide the Service Information includir X
Program/Content general information, Program/Content access informatior
Program/Contentaguisition information

R-[356] The WIMAX network SHALL be able to provide the necessary QoS fortieal X
applications such as audio and video

R-[357] The MCBCS capability SHALL enable multiple priority levels for MCBCS flov X
so that if contentioror resources arises, a higkmiority MCBCS flow SHALL
have precedence over lowgriority flows..

R-[358] The WIMAX MS MAY be involved in multiple concurrent active MCBCS a X
unicast sessions.

R-[359] The WIMAX network SHALL support MS or Netwk initiated activation of X
additional MCBCS and unicast sessions while delivering the MCBCS al
unicast program.
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NOTE: MS initiated is deferred to Pha2e

R-[360] The MS SHALL be able to receive incoming call/service notification w X
receivhg MCBCS programs.

R-[361] When a MS fails to successfully receive parts of a MCBCS content, the MS X
selectively request for and receive the missing parts

R-[363] The WIMAX network MAY support multiple concurrent MCBCS transmissions X
independat programs over dissimilar transmission zones, e.g. MCI
Transmission zones configured for and associated twahsmission of local,
regional or national MCBCS Programs all in treame network. For example
network <consisting ookcal 2 éefdd arsd 1 MNatigna
Zones

R-[364] Roaming MCBCS users SHOULD receive MCBCS content from home net X
MCBCS service delivery and from serving network MCBCS service delivery b
on policy and business agreements.

R-[365] The WIMAX network SHALL be able to authenticate MCBCS users, to proy X
service protection.

R-[366] The WIMAX network SHALL authorize MCBCS users on designated subscr X
MCBCS programs.

R-[367] The WIMAX network SHALL support both static multicast group and aigit
multicast group.

Any member of the group SHOULD be able to check the integrity and authen
the source of each packet in multicast or broadcast data streams.

NOTE: Dynamic multicast is phase work item X
R-[368] MCBCS authentication MAY bedifferent between broadcast and multici X
operation.
R-[369] The WIMAX network SHALL support applicatielevel encryption of MCBCS X
content.

R-[370] The WIMAX network SHALL support secure delivery of MCBCS content ¢ X
service related information the subscribed users.

R-[371] The WIMAX network SHOULD control MCBCS content distribution as per OITBD
Digital Rights Management Ref [116].

NOTE: Need to consult with security group for advice regarding the col
security support with this meahism when the application layer encryption
already supported.

R-[372] Accounting records SHALL include the following information: X
" [elivered content and service class
" @eographic Service Area
A Time and date of start and end of content delivery
" [elivery confirmation if applicable
" Udser information
"~ ®he accounting record MAY also include some information on radio reso
utilized to offer the MCBCS service to the user
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3 MCBCS Network Reference Model

3.1 Overview of MCBCS Network Reference Model

This section describes the systéamctional components that are required to support MCBCS av@/iMAX
network

MCBCS shall leverage the airlink features at both the MAC and PHY layers, defined in the IEEE 802.16Rev2
specification, to establish artd release the transport of the MCBCS content(s). The WIMAX MCBCS system is
composed of ASN and CSN WiMAépecific procedures and signaling.

Application level procedures and signaling between the MBS client in the MS and the MCBCS Controller/Server in
CSN isout of scope for the WIMAX MCBCS specification. This allows for flexibility when accommodating all
broadcast application level solution such as OMA BCAST.

Note that not all the functional elements, that are described in the following NRM, are withivehepdeent scope

of this specification. The presence of all the functional elements in the NRM is for the purpose of a complete
descriptionof the endto-end MCBCS system architecture. When appropriate, the clarification will be provided in
thecorresponding functional description.

MBS DPF ASN-GW
SEM MBS Proxy
,,,,,,,,,,,,,,,,,,,,,,, VIBS
i MBSSync | Distribution
MBS Client {___Controller ! DP
[CoR1f—— ~TTTTTTTT R6— oy
Ms ||| e | MBS Sync |

{ MBS Upper | i Controller |
i Sync Executer |

MBS Lower Sync AAA/PF  f-omeeeeee |
Sync Executer | Executer | ‘ e

SFA } | R3 | Subscriber | |______ Content

T [ A profile ! Server
R8 R6 MCBCS database !
i Controller/ i

BS2 Server CSN

[ MBS Upper |
| Sync Executer | R& Signaling Plane

MBS Lower — DataPlane
Sync Executer ASN coomooemew-e-e---— - Quit of Scope

ASN

Figure 3-1: MCBCS Network Reference Model

0 MCBCS Content Server:

The MCBCS Content Server provides the content for MCBCS senlilkesnultimedia flows, data files, etc. The
content provider can be the NSP or can be a third padly as commercial broadcast network servers/video head,
outside the WIMAX network. The interface between the MCBCS Controller/Server function and trentCont
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Server is out of scope of this specificationThere may be on®r more MCBCS Content/Servers. The
development of the MCBCS Content Server is not within the scope of this specification.

MCBCS Functions inthe CSN

0 MCBCS Controller/Server:

The MCBCSController/Server is an optional network entity that hosts all the MCBCS specific functional
components in the CSN. It may perform the followfagctions:

U IP multicast group management
U MCBCS program management

U MCBCS service announcement manageméntiuding MCBCS service guide manipulation and
distribution.

U MCBCSMS and networlsession management
U Data encryption support
U Application layer key management

U Security association below application layer, e.g. SRTP, IPSec

The design of t h eConfiiotiepServeo is ebased oM €8 @sSumption that the bearer plane
establishmentas well as the service association between the ASN and iEShhtically configuredoy default;
however, it can also be dynamically established based on some form ofrggarttithin the ASN associated with

the given MCBCS servi¢andthatthe given MCBCS service is permanent

Not all CSN functions for WiMAX MCBCS are spified here in this specification. When applicable, references to
other specifications will be praded for corresponding functions.

For the phasd implementation, if the MCBCS Controller/Server is supported at the CSN, the dynamic signaling
communication between the ASN and CSN over the R3 interface shall be supported. Optionally, the configuration
information exchange between the MCBCS Controller/Server and the ASN MBS Proxy/MBS Distribution DPF can
also be statically configured.

0 AAA/Policy Function (PF)

U This entity is responsible for MCBCS authentications, authorizations, and accounting. lesdtess
Subscriber ProfildRepositoryto obtain relevant information. This entity is also responsible for providing
the MS access authorization for the access of a particular MCBCS service over the corresponding WiMAX
access network.

The AAA and PF are notequired to be ctocated. The MSNIMAX access authorizatiois also used to
authorizeaccessto the MCBCS serviceshat can be supported by the AAA. Tlieteraction withthe PFfor
MCBCS supports FFS.

0 Subscriber Profil®atabase
U Storesand managesubscriber profiles.

U The interface betweethe subscriber profilelatabasethe AAA, and the MCBCS Controller/Server is out
of scope of thispecification The sibscriber profiledatabasenay be the same as the one used for unicast
services.
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MCBCS Entiti es and Functions inthe NAP

0 MBS Proxy:

MBS Proxy is a control plane function for the whole MBS zone, located in the @®&No support MCBCS
service.In some cases, for a given MCBCS service, the span of control of the MBS Proxy can be spread across
oneor more MBS zonesMBS Proxy is collocated with th®1BS Distribution DPF. However, for a given MBS

zone, there shall be no more than one MBS Proxy. The MBS Proxy may responsible for the following functions

U Interact with theASN and CSNMCBCS{functionsto support MCBCS network session management.
UAssign the MCBCS access parameters such as MCI DO6s,
U MBS service policy enforcemefdr multicast transporfe.g. QoS, accounting, MCBCS Transmission Zone

to MBS Zonemappingsetc.) to enable the MCBCS service over the WiMgystem
U Interface with the MB®istribution DPF to trigger MBS DP establishment, maintenaaoel releasavithin

a MBS zone

0 Anchor SFA:

Anchor Service Flow Authorization (SFA) is a logicatignin the ASN, which is located in the ASGW/ASN.
In addition to the functions that the SFA supports for the existing unicast service flow, when MCBCS service is
enabled for a given MS, the following functions are added to the anchor SFA:
U The anchoSFA is responsible for managing the MCBCS service request for a given MS according to its
corresponding userd6s service profile if the wuserobés
U Assign service flow ID for a given MCBCS service flow for the bt&e the MCBCS service is authorized
by the AAA/PF for the MS
U May interact with MBS Proxy teupport the MCBCS service flow establishment, modification and release

The SFA may not be collocated with the MBS Distribution DPF.

0 MBS Distribution DPF:

The MBSDistribution DPF function is &earemplane entity in the NAPwhich is located at the ASSW for the
MBS bearer control management and data distribution for one or more MBS. Zbeemain functions of the
MBS Distribution DPF are:

U MBS bearer contrainanagement including tldatapath (DPgstablishment, maintenance, and release.
U MBS bearer traffic classificatioand data distribution

U GRE keyandsequencing number management and distribution.

U Support theMCBCS accounting ageffitinctions for the MBCS accounting support
u

1 Forwardthe MBS packets receiwkover the R3 interface from the MCBCS Controller/Servier the MBS
data sync functionim order to support downlink frame level coordination or macro diversity

U Primary MBSDistributionDPF is uniqueer MBS zone.

0 ActasanIGMP client Send IGMP report message to the last MR betwbe®SN andthe CSN to
join IP multicast group tree

0 Interact with MBS sync function to support downliffame offset synchronization for inter MBS
Zones andframe levelsynchronizatioror macro diversityfor intra MBS Zone

0 To manage more than one zone if synchronization is required between zones
U Serving MBS Distribution DPF:
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1 Forward IP multicast packets received from the primary MBiStribution DPF if uniast
transport multicast distribution tree is used

1 Potentially act as the Secondary Distribution MBS DPF in a MBS zone to receive data from
Primary MBS Distribution DPF and further deliver content in its zone if synchronization between
zonesis supported.

0 MBSDPF

U The MBS DPFincludes the collection of MBS8earer control managemesyiecific functions of ASN which
are located at the BS.

1 SFM

SFM is aserviceflow management logical entifip the ASN andis located at the BS$n additional to the normal
functions that the SFA supports for unicast service flow, when MCBCS service is enabled for a given MS, the
SFM is responsible for:
U the creation modification or deletion oferviceflow for a given IPmulticastaddressand theassociated
airlink serviceparameterassignment for aMS using the IEEE 802.16Rev2 based DSx airlink signaling

0 MBS Sync function

The MBS Sync Function is designed to coordinate the MCBCS content downlink transmission over a single
frequency or multfrequency WiMAX netvorks in one or mor#IBS zones. The MBS Synch function consists of
two sub functions:

MBS Sync Controller Function

0 A centralized control entity that is responsible for interacting with the @&&ibution DPF in order
to specify the synchronization rulegicluding time stampto support the downlink frame level
coordination or macro diversity.

o Delivers the MBS sync rulgacluding time stampo the MBS Sync Executer.

0 An MBS Sync Controller may support more than one MBS Zdmavever an MBS zone shall tioe
served bymore than one MBS Sync Controker

NOTE: The support of the MBS Sync Controller Function at the ASN/ASN is required and mandatory.
However, it is optional to support the MBS Sync Controller Function at a selected BS that is a mesnber of
given MBS Zone.

MBS Sync Executer Function

0 MBS Sync Executer is responsible for executing the MBS synchronization rules that are instructed by
MBS Sync Controller in support of data synchronization.

It is further divided into two sub functions:
MBS Upper Sync Executer

- MBS Upper Sync Executer is responsible for constructing the MAC PDU and package them
into a MAC burst based on the sync rule received from the MBS Sync controller.

MBS Lower Sync Executer

- MBS Lower Sync Executer is responsible fonstucting the final PHY burst which is
corresponding to the MCID(s) in the given MBS permutation zone thatrissponding to an
MBS Zonebased on the sync rules that it received from MBS Sync Controller
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- Delivers

and MCID.

60 MBS Client

TheMBS Clientrepresents functionality required by the MS to support the MCBCS service delivery. The MBS

the mapping thteocrmatreepoafli nge MBSI D6
- Broadcasthe MBS _MAP_IE, MBS_MAP and MBS _DATA _IE includinthe MBS zone ID

client implements the following functions

U The PHY and MAC layers protocol specification with all the related MBS functionalities shall be complaint

with IEEE P802.16Rev2 [3].

U IP multicast capable IPv4 and IPv6 stack

U Application layeri Application client at the @plication layer may be responsible among other things for the

following functions:

O¢

O¢

Service discovery/announcement

Service subscription/registration

0 Application layer securityif required)

0 Optional statistic collection support

0 Reconstrugon ofthe MCBCS program content

The above layers may be tightly coupled implyagequirement for a specifiti nt e gr at e dothenBss
for a loosely coupledayers the clients may be simplern the latter casean MBS Application Client at the
application lger is assumed to ban off-theshelf product and its functionality is out of the scdpe this

specification.

3.2 MCBCS Specific Reference Points

This section describes all the related WiMAX NRM reference points that are related to the MCBCS sigtem s

Table 3-1 : MCBCS Reference Point Impact Summary

Reference point

Functions

R1

IEEE 802.16Rev2[3] support

R2

Support of Subscription

Service Guide Distribution (optional, see ndteelow)
Key delivery

Support of Notification

Support of Reception Report

R3

< < LI <K<K KKK K|

MCBCS Session Management
Multicast support

QoS management

WIMAX FORUM PROPRIETARRY AND CONFIDENTIAL T SUBJECT TO CHANGE WITHOUT NOTICE

Page- 10

WMF-T33-112-R015v01

client




O OO W N B

WIMAX Forum Network Architecture

WMF-T33-112-R015v01

MCBCSDSx
V  Datapath control and bearer plane management
R4/R6 V  Multicast support
V  Transfer synch. Information, data
V  Transfer syni. Information
R8
Note:

1) The service guide can be downloaded to the user over R2; however, the service guide can also be delivered via

other means such as SMS, or via other terminal device that can obtain the service guide offline.
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4 MCBCS Normative Procedures

4.1 MCBCS Controller/Server Discovery

MCBCS Controller/Server Discovery is an optional feature to enable dynamic MCBCS Controller/Server
assignment to the MS to register with the MCBCS service.

4.1.1 General Procedure

MS canlocate theMCBCS ControllefServe via two main mechanism®ne isvia the preconfiguration at the MS
regarding the addressing informati@g. IP address or URL) of thCBCS ControllefServer. An alternativeis to
have the MS to discov@CBCS ControllefServerdynamically

In the pre-configurationapproach, MCBC®ontroller/SrverIP address or URL are piestalled in the M3e.g. via
OTA), the type of configuration method asit of scopef this specification

For thedynamic MCBCS ControlléBerverdiscovery approachiggardlesshe MS has beepre-configured with the
addressing information of the MCBCS Controlfsrver, the MS may decide to locataother possibl& CBCS
ControllerServer for the current serving ASN vithe support of DHCPSMS, website, etto obtain MCBCS
Contro | | /Sernv@i®s | P (ea)and/or dosnain nans).

The following figuresdescribethe dynamic MCBCSControllerServer Discovery approachvia the support of
DHCP Proxy and DHCP Relafpr both IPv4 an IPv6.

It is mandatory to support the peenfiguredinformation of the MCBCS Controller/Server at the MS; and it is
optionally to enable the dynamic MCBCS Controller/Server discovery via the support of DHCP or DNS.

ASN CSN

MCBCS

Anchor | [ DHCP AAA Controller/ DNS
MS Auth Proxy Server Server

1)Initial Network Entry

2)Access Accept
3~ DHCP Discovery/Solicit h (IP address or FQDN of
MCBCS Controller/Server)

(IP address or FQDN of MCBCS
Controller/Server)

(IP address or FQDN of MCBCS

I_ Controller/Server) | N
7~ DNS QueMRZesponse(lP address of MCBCS ControllezSErver) :_
[ b
Service Announcement/Discovery
\4 ‘ v ¢ < v

Figure 4-1: Dynamic MCBCS Controller/Server Discovery via DHCP Proxy
Step 1
MS performs the initial network entry
Step 2
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AAA returns the IP addre@ss)or FQDN(s) of MCBCS ControllerServer(s) via AccessAccept messageuringthe
initial network entryprocess. Thanchor Authenticator of the $will then forward the IP addressing information
of the assigned MCBCGontrollerServels) to theDHCP Proxyat theserving ASNto preparefor the future DHCP
inquiry from the MS

Step 3

MS may senckither DHCP Discovery meagein the case ofPv4, or SOLICIT message the case ofPv6 towards
DHCP Proxy in ASN tambtainthe contactinformationof MCBCS ControllerServer(s)

Step 4

The DHCP Proxy will then respond to the MS with IPv4/IPv6 addesysor FQDNSs) of MCBCS
Cortroller/Servel(s) in the DHCPOFFERADVERTISE messag€Option 88 in case of DHCPv4 and Option 33 in
case of DHCPv6)

Step 5

MS may senckither DHCPRajuestmesagein the case ofPv4, or REQUEST messgein the case ofPv6 towards
DHCP Proxy in ASN taorfirm the contactinformationof MCBCS Controller/Server(s)

Step 6

The DHCP Proxy will then respond to the M&h the DHCRACK/REPLY mesage maybeincluding IPv4 /IPv6
addresges)or FQDNs) of MCBCS ControllefServel(s).

Step7

If the FQDNSs) is returnd from DHCP Proxy the MSmaythen perform one or more DNS queries (for the FQDN
returned in DHCPACk/REPLY) to retrievethe IPv4/IPv6 addreéss) ofthe MCBCSController'Server(s).

ASN CSN

MCBCS
Anchor | | DHCP AAA Controller/ DNS
MS Auth Proxy Server Server

1)Initial Network Entry

2)Access Accept
(IP address or FQDN of MCBCS
Controller/Server)

3~ DHCP Inform/Information Request

(IP address or FQDN of MCBCS
Controller/Server)

/ 5" DNS Query/Response(IP address of MCBCS Controller/Server)

Service Announcement/Discovery

v v v v > v

Figure 4-2 : Dynamic MCBCS Controller/Server Discovery via DHCP Proxy with DHCP-
Inform/Information-Request

Stepl
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MS performs the initial network entry.
Step 2

AAA returns the IP addre@ss)or FQDN(s) of MCBCS ControllerServel(s) via AccessAccept messageuringthe
initial network entryprocess. Thanchor Authenticator of thilS will then forward thecontactinformation of the
assigned MCBCSControllerServels) to the DHCP Proxyat theserving ASNto preparefor the future DHCP
inquiry from tre MS

Step 3

MS may senceither DHCPRInform messagén the case ofPv4, or InformationRequestnessagén the case ofPv6
towards DHCP Proxy in ASN tobtainthe contactinformationof MCBCS Controller/Server

Step 4

The DHCP Proxy will then respds to the MSwith the DHCRACK/REPLY mesage maybeincludingIPv4 /IPv6
addresges)or FQDNs) of MCBCS ControllefServel(s).

Step5

If the FQDNS) is returnedrom DHCP Proxy the MSmaythen perform one or more DNS queries (for the FQDN

returned in DHCFACk/REPLY) to retrievethe IPv4/IPv6 addreéss) ofthe MCBCSControllerServer(s)

ASN CSN
& MCBCS
Anchor DHCP DHCP DNS
MS Auth Relay AAA C%I’Iet:ggrer/ ‘ Server ‘ Server
DlInitial Network Entry
2)Access Accept
3~ DHCP Discovery (IP address of serving DHCP Server)
ISolicit ']« DHCPDiscoveryisolict | | )
57 DHCP Offer/Advertise
6 DHCP Offer/Advertise | | “ (P address of FQDNOfFMCBTS |~~~ |~
* (P address or FQDN of MCBC$ Controller/Server)
Controller/Server)
| __ 7 _DHCPRequest _______|____
/Request | ____8 DHCPRequest/Request | _______ | ______ R
,,,,,,,,,, 9" DHCPACK/Reply | _______ | ______|
(IP address or FQDN of MCBCS
__ 10" DHCPACK/Reply | Controller/Server)
(IP address or FQDN of
MCBCS Controller/Server) r\
[ — — — — | c— — — c— — c— e — — — — —
\ 117 DNS Query/Response(IP_address of MCBCS Controller/Server) /
Service Annpuncement/Discovery
\ v v
A v

Figure 4-3 : Dynamic MCBCS Controller/Server Discovery via DHCP Relay

Stepl
MS performs he initial network entry procedure
Step 2
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AAA returns the IP address of Serving DHSErvervia AccessAccept messagafter the successfiutitial network
entryprocess. Thanchor Authenticator of the MS will thenstall the DHCP Server address to IDEICP Relayat
theserving ASNto preparefor the future DHCP inquiry from the MS

Step 34

MS sends either DHGPRiscovery message the case of IPv4, or tHROLICIT messagéen the case ofPv6 towards
ASN. TheDHCP Relayi nt er cept s t he nd$bnardshisicGrResponding DEGPhessage to the
Serving DHCP Servebased on the DHCB e r v IP mdilress that was received in Slefo inquire aboutthe
contactinformationof MCBCS Controller/Serve(s).

Step5-6

11
12

13

14
15
16
17

18

19
20

21

22
23

24
25

The Serving DHCP Server wilespond to the MS vithe DHCP Relay with IPv4/IPv6 addrdses)or FQDN(S) of
the MCBCS ControllefServels) in the DHCP OFFER/ADVERTISE messag®ption 88 in case of DHCPv4 and
Option 33 in case of DHCPvV6)

Step 78

MS sends eithedDHCP-Requestmessagén the case of IPv4, or tiREQUESTmessagén the case ofPv6 towards
ASN. TheDHCP Relayi nt er cept s
Serving DHCP Servdrased on the DHCB e r vl addrass that was recedvin Stepl to confirmthe addresag
informationof MCBCScontroller(s).

Step9-10

The Serving DHCP Server will respond to the MSthi@eDHCP Relaywith DHCP-ACK/REPLY messagemaybe
includingIPv4/IPv6 addregss)or FQDN(s) of theMCBCS Cotroller/Serve(s).

Step11

If the FQDNs) are receiveétom DHCP Server the MS performs one or more DNS queries (for the FQDN returned

thisicGrResponding DEIGPhessage th thé or wa r d

in DHCP-Ack/REPLY) to retrievethe IPv4/IPv6 addreéss) ofthe MCBCSControllerServer(s).

ASN CSN

MCBCS
MS ARE:? I;ZI(;; AAA Controller/

DHCP
Server

DNS
Server

Server

DInitial Network Entry

2)Access Accept
3* DHCP Inform / (IP address of serving DHCP Server)

Information-Request 4" DHCP Inform /
Information-Request

9" DHCP ACK/Reply
(IP address or FQDN of MCBCS

10" DHCPACK/Reply | Controller/Server)

(IP address or FQDN of
MCBCS Controller/Server)

- — 1 N\

\ 7"_DNS Query/Response(IP_address of MCBCS Controller/Server)

_____ — 1 =/

Service Annpuncement/Discovery

\ l A\

Page- 15

WIMAX FORUM PROPRIETARRY AND CONFIDENTIAL T SUBJECT TO CHANGE WITHOUT NOTICE



QW00 N o o0 A W NP

24
25

26
27
28

29
30
31

32
33

34
35
36
37
38
39
40

41
42

43
44

WIMAX Forum Network Architecture WMF-T33-112-R015v01
MCBCS-DSx

Figure 4-4 : Dynamic MCBCS Controller/Server Discovery via DHCP Relay with DHCP-
Inform/Information

Stepl
MS performs the initial network entry procedure
Step 2

AAA returns the IP address of ServingdDP Servervia Access Accept messagter the successfiditial network
entryprocess. Thanchor Authenticator of the MS will thénstall the DHCP Server address to theElCP Relayat
theserving ASNto preparefor the future DHCP inquiry from the MS

Step 34

MS sends either DHCPform messagén the case of IPv4, or tHaformationRequesinessagén the case ofPv6

towards ASNTheDHCP Relayy nt er cepts t he MSd&s thdt@respanding DHCREssamgend f or w
to the Serving DHCP Serveasd onthe DHCP Seevr 6 s | P addr es s t2hodnguiravedbauthe e cei v e c

addresmg informationof MCBCS ControllerServe(s). (MS will use the same Options as explained for DHCP
Proxy Case for obtaining IPv4 /IPv6 address(es) or FQDN(s) of M&EB8@antroller/Server(s) )

Step5-6

The Serving DHCP Server will respond to the MSthieaDHCP Relaywith DHCP ACK/REPLY messagenaybe
includingIPv4/IPv6 addregss)or FQDN(s) of theMCBCS ControllefServexs).

Step7

If the FQDNs) are receivedrom DHCP Server the MS performs one or more DNS queries (for the FQDN
returned in DHCP AciREPLY) to retrievethe IPv4/IPv6 addreéss) ofthe MCBCSControllerServel(s).

4.1.2 Co-existence of Service Pre-configuration and Dynamic Discovery of the MCBCS
Controller/Server to Support NAP sharing

Within the same ASN, if the NAP is shared between different NSPs, different MCBCS Controller/Server giscover
mechanisms can be supportd2lynamic MCBCS Contrdér/Server discovery method cam-exist with other
configuration shemes such as OTA, foriiguring MCBCS Controller/Server infonation locally in thevS.

Regadless the MS obtain the MCBGCSontrollerServer IP address(es) via eith@re-configurationor dynamic
discovery, the same MCBCS information acquisition procedpplies for the MS to inquire MCBCS programming
information from the MCBC&ontrollerServer.

4.1.3 AAA server procedure

During the MS initial network entry phase, upon receiving Access Request message which may inclBde the
address or FQDN of the locMICBCS Controller/Server that can serve the MS for the MCBCS service, and if the
MS is successfully authenticated, AAA server SHALL respond to the Anchor Authenticator with Access Accept
which may include IP address or FQDN of MCBCS Controller/Server iodbe when the DHCP Proxy is enabled

for the MS, or may include IP address of Serving DHCP Server in the case when the DHCP Relay is enabled for the
MS; . Otherwise, if the MS is failed to be authenticated, AAA server SHALL respond with Access Refeciowit
information relating to the MCBCS Controller/Serve

4.1.4 Anchor Authenticator procedure

Upon receiving Access Accept, if the IP address or FQDN of the local MCBCS Controller/Server is present, Anchor
Authenticator SHALL pass on ithIP address or FQDNto the appropriate DHCP Proxy or pass on the DHCP
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server address to the appropriate DHCP relay at the serving ASN to prepare for the future DHCP inquiry from the
MS.

4.1.5 DHCP Server procedure

If a DHCP Discovery message or a Solicit message is receivedh®MS in the case of IPv4 or IPv6, respectively,
via the DHCP relay, the DHCP Server may respond to the MS with the appropriate IP édgtiess89 in case of
DHCPv4 and Option 34 in case of DHCPw)FQDN of MCBCS Controller/ServéOption 88 in casef DHCPv4
and Option 33 in case of DHCPVi@)the DHCP Offer for IPv4 or the DHCP Advertise message for IPv6.

If a DHCP Request message, is received from the MS in the case of IPv4 or IPv6 via the DHCP Relay, the DHCP
Server SHALL confirm thisP address@ption 89 in case of DHCPv4 and Option 34 in case of DHCPv6) or FQDN

of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case of DH&RI/&spond to the

MS with the DHCP ACK or the DHCP Reply message to include the IPv4 or the dtht@ss of MCBCS
Controller/Server respectively; or alternatively, to include the FQDN of the MCBCS Controller/Server. .

If a DHCP inform message, or a DHCP Information message is received from the MS in the case of IPv4 or IPv6,
respectively, via the DHCRelay, the DHCP Server should respond to the MS Withddress (Option 89 in case of
DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4
and Option 33 in case of DHCPv6) in the DHCP ACK or the DHCPyRepksage.

4.1.6 DHCP Relay Procedure
No change to standard DHCP Relay behavior.

4.1.7 DHCP Proxy Procedure

Upon receiving the IP address FQDN of the assigned MCBCgontroller/Server from Anchor Authenticator,
DHCP Proxy should themaintainthis information forthe corresponding MS to prepare five future DHCP
inquiry from the MS.

If a DHCP Discovery message, @r Solicit message is received from the NiEthe case of IPv4 or IPv6,
respectively the DHCP ProxySHALL respom to the MS withIP address (Option 8t case of DHCPv4 and
Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option
33 in case of DHCPvV6) in the DHCP Offeer IPv4 or the DHCFAdvertise messager IPV6.

If aDHCP Request messaigereceived fom the MSin the case of IPv4 or IPyéhe DHCP ProxysHALL confirm

this IP addressor FQDN of MCBCS Controller and respahto the MS withthe DHCP ACK or the DHCPReply

messageto include the IPv4 or the IPv6 addresof MCBCS ControllerServer, respectig or alternately, to
include the FQDN of the MCBCS Controller/Server

If a DHCP inform message, or Information message is received from thénMige case of IPv4 or IPv6,
respectivelythe DHCP proxynayresponl to the MS withIP address (Option 89 irase of DHCPv4 and Option 34

in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case
of DHCPv6) in the DHCP ACKr the DHCPReply messageespectively

4.1.8 MS Procedures

MS may send either DHCP Discovery messay Solicit message to the DHCP Praxthe DHCP Relayto ASN,

in the case of IPv4 or IPv6, respectively,obtain thedP address (Option 89 in case of DHCPv4 and Option 34 in
case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case off¥¥l@nd Option 33 in case of
DHCPv6)

Upon receiving DHCP Offeor the DHCPAdvertise message from the DHCP Praxythe DHCP Relay, which
may includethe IP address (Option 89 in case of DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS
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ControllerServer (Option 88 in case of DHCPv4 and Option 33 in case of DHC#e6MSshouldsendthe DHCP
Request message, tire DHCPRequest message to the DHCP Prorythe DHCP Relay in ASNin the case of

IPv4 or IPv6, respectivelyto confirm thisIP addresgOption 89 in case of DHCPv4 and Option 34 in case of
DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case of
DHCPV6)

Alternatively, MS may send either DHCP Inform messagetherinformation message to the DHCRoRy or the

DHCP Relay in ASNin the case of IPv4 or IPv6, respectively, obtain thelP address (Option 89 in case of
DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4
and Option 33 in case of DHCPv6

Upon receivinghe DHCP ACK or the DHCPReply message from the DHCP Proofythe DHCP Relay, the MS
may perform one or more DNS queriesrétrievethe IPv4or thelPv6 address of MCBCS ControllServerif the
FQDN is returned.

4.1.9 DHCP option

For DHCPv4 the MS MAY request either or both of theICBCS Controlle/ServerDomain Name List and the
IPv4 Address options in tHearameter Request Ligption (code 55) as defined RFC2132

For DHCPvV6, thaMS MAY request either or both of th®ICBCS ControllefSever Domain Name List and the
IPv6 Address options in th@ptions Requa®ption (ORO) as described RFC3315

If the MS receives both tht1CBCS ControllefServerDomain Name List andPv6 or IPv4 Address options, it
SHOULD use the Domain Name Listption. In this case, theMS SHOULD NOT use theMCBCS
ControllerServerIPv6 or IPv4 Addess option unless the server in MI€BCS ControllefServerDomain Name
List cannot be resolved or reached.

For more details of the DHCP options as specified in this seSHALL be referredo RFC 4280Any reference of
ABCMCS0in RFC 4280s to be substituteby iIMCBCS as t hey are referring to t

4.1.10 Error Handling

If the MCBCS Controller/Server discovery procedure encounters any unresolvabiedooerable eors, both
network and MS will terminate the procedure with appropriate error handling. The details of the error handling
implementation are beyond the scope of this specification.

4.1.10.1 No information of MCBCS Controller/Server in the Access Accept message

If no information of MCBCS Controller/Serveis returned in the Access Accempiessagafter the MS has been
successfully authenticated, the MS SHALL eithese a preconfigured information, if available, or otherwise
assume tha¥ICBCSservices are not availkh

4.1.10.2 Timers consideration for DHCP Proxy in the ASN and DHCP Relay
All the timers shall be set and cleared accordinBFC 2131 (DHCP)RFC 3315 (DHCPv63pecifications.

4.1.10.3 Handling Error Condition
Error harlling as specifieih RFC 2131 DHCP), RFC 3315 (BICPv6)specifications shall be supported.
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4.1.11 RADIUS Related Messages and Attributes

The additional Radius attributes exchanged between the ASN NAS and the AAA to support the dynamic MCBCS
Controller/Server discovery are describedéetion5.3.1.1

4.2 End-to-end MCBCS Service Establishment

This section describes the network perspective system initializatidrestablishment for enabling the MCBCS
broadcast and static multicast service and depici®xamples of service in#lization and establishment scenarios.

The Figure4-5 is to describe the system behaviors when some of networkseeegt the very first initial network
entry of the MSwho isentitledfor receivingthe givenMCBCS service, isised to trigger the network initialization
and establishment of the MCBCS service over the WiMAX netwdKewise, the very last network exit of the MS,
who is entitled for receiving the given MCBCS service, may be used to trigger the network termirfigtien
MCBCS service over the WiMAX.

Anchor

BS ASN-GW CSN
MBS Proxy/

T IORS - MCBCS
MBS-SEM/ Anchor MBS Distribution AAA/Policy Controller/
MS MBS-DP SFA DPF Server Server
i . .

1. MS Initial Network Entry

2. PPSF/ISF Establishment >J

3. MCBCS Controller Discovery

| | | |

4. MCBCS Service Announcement/Discovery

/ | | _ | \

5. MCBCS Service Subscription/Registration followed by Service Authorization
\ (e.g. HTTP Post)

6. Service assocation and establishment procedure

7. MBS data path registration procedure

8. Service flow creation procedure

Note: MBS Proxy and MBS Distribution DPF are always collocated within the sam&MEN

Figure 4-5: MCBCS Service Initialization Establishment scenario triggered by the first MS entering
the network

Step-1

MS performs an initial network entry.

Step-2

PPSF/ISF is established according the NWG R1.0 specification.

Step-3
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MS performs a MCBCS controller discovery. If the MS tadocal configurabn regarding the addressing
information €.g. IP address or URL) of thCBCS ControllefServer, this step is not performed.

Step4

MS gets the MCBCS service information through MCBCS Service announcement. tdRtibfersectiord.4.1for a
detailed descriptiorif the MS already gets the service information through other means, this step is not performed.

Step5

MS subscribed to the MCBCS program with the serving N6M S has the existing service registration and also
the sibscriptionwith the serving NSP prior to the $Attachment to the WiMAX access netwpttis step is not
performed

Step-6

ASN performsthe servicenitialization and establishmemtith the corresponding MCBCS Controller(s)/Server(s)
and bearer infrastruate to support the upcoming MBfaita Refer the sectiod.3for the detailed description.

Step7

The MBS Proxy will trigger the corresponding MBS distribution DPF to estabishmulticast data path. MBS
Distribution DPF estdlshes the multicast data path to all BSs in the same MBS @oMCBCS Transmission
Zone Referto the sectiont.5for the detailed description.

Step-8

Anchor SFA initiates a service flow creation procedure. Refer the Séctieerviceprovisioningsection for the
detailed description.

Once the association between MBS Proxy and MCBCS Controller/Server and multicast distribution tree are

establishedall subsequent INEs for the MSs with the-previsioned MCBCS service will not trigger any MBS
Proxy service association with the MCBCS Controller/Server, nor MBS multicast distribution tree establisghment.
other words, all subsequent INEs for the MSs do not Béep 6) and 7).

The following secton describesanotherexample forMCBCS servicescenariobased on service initialization with
thesession startThe Session Start may occur independent to the existence of MS.
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BS ASN-GW CSN
MBS Proxy/ MCBCS
MBS-SFM/ Anchor MBS Distribution AAA/Policy Controller/
MS MBS-DP SFA DPF Server Server

1. Service Association and Estbalishment

2. Session Start

3. Data path creation >

4. MS Initial Network Entry

5. PPSF/ISF Establishment

| | | |

7. MCBCS Service Announcement/Discovery

< 6. MCBCS Controller Discovery

] | 1 L

8. MCBCS Service Subscription/Registration followed by Service Authorization )
- -

\ (e.g. HTTP Post)

< 9. Service flow creation procedure >

Note: MBS Proxy and MBS Distribution DPF aravalys collocated within the same A&V

Figure 4-6 : MCBCS Service Initialization Establishment scenario triggered by the Session Start

Step-1

ASN performs the serviceinitialization with the corresponding MBCS Controller(s)/Server(s) and bearer
infrastructure to support the upcoming MB&a

Step-2

MCBCS controllerstarts an MCBCS service sesslonsending a session start message. Refeectiond.4.2.1for
more details.

Step-3

The MBS Proxy will trigger the corresponding MBS distribution DPF to estathlssimulticast data path. MBS
Distribution DPF establishes the multicast data path to all BSs in the same MB& M@8CS Transmission
Zone Referto the sectiort.5for the detailed description.

Step-4

MS performs an initial network entry.

Step5

PPSF/ISF is established according the NWG R1.0 specification.
Step-6

MS performs a MCBCS controller discovery. If the MS tadocal configurationregarding the addressing
information (e.g. IP address or URL) of tidCBCS ControllefServer, this step is not performedofa detailed
description, refer the secti@ghl

Step-7
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MS gets the MCBCS service information througiCBCS Service announcement. Refer the sedctidrl.1for a
detailed description.

Step-8

MS subscribed to the MCBCS program with the serving NBS has the existing service registration and also
the subscriptiomvith the seving NSP prior to the MS attachment to the WiMAX access netwibik step is not
performed.

Step9

Anchor SFA initiates a service flow creation procedure. Refer the Sdctieerviceprovisioningsection for the
detailed dscription.

4.3 MCBCS Service initialization Procedure between MBS Proxy and MCBCS
Controller/Server

Theoneapproach for the MCBCS System initialization and establishment for broadcast and static multicast services
between the MBS Proxy and the MCBCS Colér/Servelis to statically configure the service association between

the functional entities at the ASN (e.g. MBS Proxy, MB8tribution DPFetc.) and at the CSN .¢¢ MCBCS
Controller/Server), see sectid3.1 for more abtails.

Another approach is to allow the ASN and CSN to dynamically establish the service association and connectivity
based on some form of event trggg and the network policy that greeviously agreed between the ASN and CSN
see sectiod.3.2for more details

One form of the event trigger i s based on the very f
service at the serving ASN. In the case of this kind of event trigger, the control flow seqaenakerent
dependent on the two following service configuration scenarios for the given MCBCS service:

- MCBCSservicasafprepr ovi si oned 0 T MCoBeCoRfigwesl the diveneMCBCS service prior to
the MS attachment to the WiMAX network

- MCBCS servicds based on thadynamics u b s c riii.e. via teerodine subscription to the given MCBCS
service after the MS attachment to the WiMAX network

4.3.1 MCBCS Service Initialization with Static Configuration

The association between MBSoRy and the MCBCS Controller/Servesin be statically preonfigured It is
mandatory to suppothe preconfiguration for these two entitiglsowever, the configuration management deggn
out of scope of this specification.

4.3.2 MCBCS Service initialization after the First MS Network Entry

In term of the network event trigger, one approach is to have the MCBCS Service Initialization to be triggered by

during the network entry of the first MS whose service profile indicates tB& #htitlement for receivingne or

more MCBCS services from one or more MCBCS controller(s), however, the current ASN has not established the
service association with the corresponding MCBCS Controller(s)/Server(s) as well as the MBS data path to support
the upcoming MBS programming.

The MCBCS servicénitialization and service associatidriggered by thdirst MS network entry caapply to two
different service configuration scenarios:

o0 MCBCSserviceis apre-provisioned MCBCS service

o MCBCS servicas based on thdynamic subcription.
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Thepre-provisioned MCBCS serviaepliesthatthegiven MCBCS service has been assigned to the MS (e.g. via
offline subscription or free subscription) by the serving NSP prior to the MS attachment to the WiMAX access
network.

The dynamicsubscribed MCBCS servicanpliesthe given MCBCS service is assigned to the MS (e.g. vignen
subscription) by the serving NSP after the MS has attached to the WiMAX access network.

For PreProvisioned MCBCS servicenoe the M is authenticated and dnarized by the serving NSte anchor
authenticatowill receivethe M0 s s er vi ce Sps od & i e shoudifguseottilicdntact information
(e.g. IP address or FQDN) related to-pesigned MCBCS controller that the serving NSP authoraethé MS to
receive the MCBCS services over the ancghenticatar

The MS6s service profile for the given MCBCS service
information (i.e. IP address(es) or FQDN(s)), the required QoS paramBtensjticast address, MBS programming
channel as well as the charging and accounting policy etc..

More details on the service association establishfioernire-provisioned MCBCS servicare described in section
43.2.1

For the dynamic MCBCS service, according to the definition, ti&ihtiates the MCBCS service subscription with
the MCBCS controller/server after the MS has already attached to the serving ASN.

Once the M initiates the service subscription for a giverlCBICS service with a given MCBCS controller/server,

the MCBCS controller/server will then communicate with the corresponding home AAA server of the MS based on
theMS MCBCS service registration informatigwenASMN Theal i dat e
home AAA Server will then push down thels service policy that i s corresfg
MCBCS service to the anchor ASIM such case,the 86s service profile wild.l i nclu
Controller(s)/Server(s) corta information, required QoS parameters, IP multicast address, MBS programming

channel as well as the charging and accounting policy etc. related to the given MCBCS service &r the M

The anchorauthenticatorwill then leverage the MCBCS information obtad from the M0 s ser vice pro
provided by the home AAA server to identify the serving MCBCS Controller(s)/Server(s) ofShi tkle required

MCBCS service association has not been established between the MBS Proxy and the corresponding MCBCS
Controler/Server, once the anchauthenticatoreceivesthe 86s ser vice profile from the
SFA of the M5 will consult with the responsible MBS Proxy at the anchor ASN who will then trigger thegeer

peer service association establishmesiiveen the MBS Proxy and the corresponding MCBCS Controller/Server.

The method of how the anchor SFA of thesNb determine of which the MBS Proxy is responsible for the
corresponding MCBCS Controller/Server is a local implementation design decisids @uitdide the scope of this
specification

More detail on Dynamic MCBCS Service trigger for MCBCS Service initialization is described in the section
4.3.2.2

Once the peeto-peer association between a MBS Praxy a given MCBCS Controller/Server is established, any
subsequent I8 network entry or service subscription for the same MCBCS service will not trigger the service
initialization procedure.

4.3.2.1 MCBCS Service Intialization for Pre-provisioned ServieTr i ggered by the very fir
Network Entry

The following figure descritsethe scenario of how the very first3d s i ni t i al net worlke entry c
ProvisionedVICBCS service initialization procedures.
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MS BS ASN-GW CSN

Anchor Authenticator/
AAA Client/ MBS Proxy/ MCBCS
‘ SFM/MBS DP Anchor SFA MBS Distribution DPF AA | controlter/server

1)Access Accept
(MS ID, IP address or FQDN of MCBCS Controller

etcl)

‘ MS Client

Decide on which MBS proxy To
relay this particular MCBCS

Policy
(2) MBS_Join_Req
-
77777 (3) Access Request
(ASN MBS Proxy IP)
TmBS_Join_Rsp T Access_Request
,,,,,,,,,,, 4) Access Accept
(MCBCS Service Palicy info,
MCBCS Transmission Zone,
N A PDF ID(s) etc) N
(5) a- MBS Data Path Establishment ¥ (5) a- MBS Data Path Establishment )
5)b-MBS_Join_Rsp ¥ |
6. MBS Service Flow Establishment

Note: MBS Proxy and MBS Distribution DPF are always collocated within the samezA%N

Figure 4-7: Pre-Provisioned MCBCS network initialization procedures with the very first MS INE to
trigger

Step-1

AAA serverpushes dowiMCBCS ControllerServerinformation( i.e. IP address or FQDN of MCBCS Controller

as well the MCBCS Service Association Security Parameter Index (SPI)) and MCBCS service profile in Access
Accept message toward8uthenticator in ASNGW after thesuccessful MS Initial Network Entry procesehe
MCBCS service profile contains the MCBCS program (i.e. MCBCS TransmigsioelD, MCBCS Program ID)

and theMCBCSservice parameténformation(i.e. Packet Flow Descript@ndQoS Descriptor)

Stpe-2

Uponreceiving those parameters, the Authenticator will thass orell the MCBCS relatedinformationprovided

by AAA server toanchor SFA to proces3heanchor SFA recognizes thereagreprovisioned MCBCS service for
the MS from the service profildasedon the pre-configured mapping of the MCBCS Transmission Zone to the
local MBS Zonethe anchor SFAdentifiesthe appropriatdéIBS Proxythat isresponsible for the given MBS Zone
which is responsible for communicating with the correspondit@BCS Controller/Serveras specified in the
MCBCS Controller/Serveinformation.

The anchor SFA wilsendMBS_Join_Regnessagé¢hat includes théargetMCBCS ControllefServer information

as well as the MCBCS service profile informatimnthe corresponding MBS Proxy¥he anchor SFA wiltonsult

with the MBS Proxy tadetermine the type of the MCBCS airlink transport (i.e. unicast service flow or multicast
service flow) to be established for the MS to receive the MCBCS seiMee.anchor SFA will set the timer
Twues_soinrspto Wait for the MBS_Join_Rsp from the MBS Proxy.

Step-3

When the MBS Proxy receives tivBS_Join_Redanessagdrom the anchor SFA, if there is no existing service
association between the MBS Proxy with the corresponding MCBCS Controller/Server, themaBSwill then
refer to the given MCBCS service association SPI and the MCBCS Transmission Zone ID fromdhefigrged
MCBCS security association table to extract the shared security key prior to sendiugeks Redst message to
thetargetMCBCS Controller totrigger the MCBCS service associatioetween thenfor a given MCBCS program.
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MBS Proxy sets the timer Tccess requedO Wait for the service association response from the target MCBS
Controller/Server.

Step4

Once the MCBCS service assation is established between the MBS Proxy and the MCBCS Controller/Server, the
MCBCS Controller/Server may push down all the MCBCS service profiles that are corresponding to each MCBCS
service (e.dMCBCS Program Descriptor, Packeibw Descriptor, Qos Bscripto) in the Access Accephessageo

the MBS Proxywho will then cancel the timer Jicess request

Step5a, b

MBS Proxy triggers the MBS Distribution DPF to join the CSN Multicast Distribution Tree; in addition, MBS
Proxy initiates MBS data path ablishment to all BSs which are belonged to the same MBS Zone or same MCBCS
Transmission Zone. Once the MBS data path establishment is compgtet®B$ Proxy sends thdBS_Join_Rp
message to the Anchor SRith the information of the MBS service flowge (i.e. unicast or multicast service flow)
and the corresponding SF Info (e.g. MCID(s)) and optionally, the revised MCBCS service frdfilgger the
service flowestablishment for the given MCBCS serviogvards the target MS'he Anchor SFAwill then cancel

the timer Tyvgs_oin_rsp

Step-6

The Anchor SFA initiates the service fldar the given MCBCS servicestablishment RR_Req towards the target
MS according to the MBS service flow type that was instructed by the MBS Proxy as describeebin Step

4.3.2.2 MCBCS Service Initialization Triggered by the first Dynamic MCBCS Service Subscription after
MS Attachment to the network

The following figure descrilethe scenario of how the first dynamicS\ervice subscription or registration with
MCBCS Controller/Sever could trigger the MCBCS service initialization procedures.

w BS Anchor Authenticator/
AAA Client/ MBS Proxy/
MS Client SFM/MBS DP Anchor SFA MBS Distribution DPF AAA/
Policy Server

1) MBS Serv_Req
(2) CoA Req (eg. CoA Reqg etc)

MCBCS
Controller/Server

Decide on which MBS proxy To
relay this particular MCBCS Policy

By MBS_Join_Req

(4) Access Request
(ASN MBS Proxy 1R)

T MBS Join_Rsp TAccess Request

(5) Access Accept
(MCBCS Service Policy|Info.,
MCBCS Transmission Zone,

PDF ID etc.)

(6) a- MBS Data Path Establishment
(6) b- MBS _Join_Rsp

(6) a- MBS Data Path Establishment

(7) Service Flow(s) Establishment

(8) CoA ACK

Note: MBS Proxy and MBS Distribution DPF are always collocated within the sam&MEN

Figure 4-8 : dynamic MS service subscription or registration to trigger the MCBCS network
initialization procedures
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The service initialization procedure ligure4-8 is triggered by the first dynamic service subscripfamaMCBCS
program with the NB afterthe MS attachmeato the network.

Stepl2

After the MS signs up with the MCBCS Controller/Server for a given MCBCS service, the MCBCS
controller/Servewill initiate request tahe AAA server of the MSo validate the access privilede this given
MCBCS servicefor the MS over the serving ASN. If authorized, the AAA server wilish down MCBCS
Controller/Server information (i.e. IP address or FQDN of MCBCS Controller as well as the MCBCS Server
association Security Parameters Index (SPI)) and MCB&8Ser Profile in CoA Request message towards Anchor
Authenticatorin ASN-GW. The MCBCS service profile contains the MCBCS program (i.e. MCBCS Transmission
Zone ID, MCBCS Program ID) and thICBCS service parametanformation (i.e. Packet Flow Descriptand

QoS Descriptor)

The anchor Authenticator will then pass alh the MCBCS relatedinformation provided by AAA serveto the
anchor SFA of the M® process.

Note: The interface between the MCBCS Controller/Server and the AAA server is outside thef shepgehasel
MCBCS.

Step-3

The anchor SFA recognizes there isSMCBCS service for the M$rom the service profile, based dhe pre-
configured mapping of the MCBCS Transmission Zone to the IdMi&$ Zone, the anchor SFAentifies the
appropriateMBS Proxy that isresponsible for the given BS Zone whichis responsible for communicating with
the correspondinlyl CBCS ControllerServeras specified in the MCBCS Controller/Server information.

The anchor SFA wilsendMBS_Join_Regnessagéhat includes tatarget MCBCS ControlléEerverinformation
to the correspondingBS Proxyas well as the MCBCS service profile informatidime anchor SFAlsoconsults
with the MBS Proxy tadetermine the type of the MCBCS airlink transport (i.e. unicast service flawutiicast
service flow) to be established for the MS to receive the MCBCS setieeanchor SFA will set the timer T
MBs_Join_rsgO Wait for the MBS_Join_Rsp from the MBS Proxy.

NOTE: The unicast service flow support is deferred to the future release.

Step4

When the MBS Proxy receives tMBS_Join_Remessagérom the anchor SFA, if there is no existing association
between the MBS Proxy with the corresponding MCBCS Controller/Server, the MBS Proxy wiliefeeno the
given MCBCS serviceassociatia SPI and MCBCS Transmission Zone ID from the -poafigured MCBCS
securityassociatiortale to extract the shared key priorsending theAccess Requesiessage to the target MCBCS
Controller totrigger theMCBCS service associatiobetween them for aigen MCBCS Programlhe MBS Proxy
sets the timer Fecess_requel Wait for theservice association response fromtidrgetMCBCS Controller/Server.

Step5

Once thaCBCS service association is established between the MBS Proxy and the MCBCS €dB8eoler, the
MCBCS Controller/Server may push down all MM €BCS serviceprofilesthat arecorrespondingo eachMCBCS
service (e.0MCBCS Program Descriptor, Packeibw Descriptor, Qos Descriptdin the Access Accephessageo
the MBS Proxywho will thenstops the timer Recess request

Step6a, b

The MBS Proxy triggers the MBS Distribution DPF to join the CSN Multicast Distribution Tree; in addition, the

MBS Proxy initiates the MBS data path establishment towards the BSs which are belongeshinegtBS Zone
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or MCBCS Transmission Zone. Once the MBS data path is establiseedIBS Proxy sends tHdBS_Join_Rp
message to the Anchor SFA with the informatiorthef MBS service flow type (i.e. unicast or multicast) dmel
correspondingF Info (eg. MCID(s)) and optionally, the revised MCBCS service profile to trigges¢nece flow
establishment for the given MCBCS service towards trgetMS. The Anchor SFAwill then cancels the timer T

MBS_Join_Rsp

NOTE: The unicast service flow supportdisferred to théuture release.

Step-7

After the successful bearer infrastructure establishment, the anchor SFA will then initiate the servfoe tthaw
given MCBCS servicestablishment request towards the target MS according to the MBS servidgdoand the
corresponding SF Info.

Step-8

After successfuservice flowestablishment, the Anchdwthenticatorof the MS will then send CoA ACK message
back to the AAAserver;otherwise, CoA NAK should be sent to the AAA server in CSN

4.3.3 MCBCS Security Association Establishment between MBS Proxy and MCBCS
Controller/Server

The communication between the MBS Proxy and MCBCS Controller/Server is protected byoafiyered shared
security key.The same SPI between the given MBS Proxy and the giveB@B3Controller is shared by all MSs
who receive the same MCBCS service. The method of thegurguration is outside the scope of this specification.

After the successful MS network entry or the dynamic service subscription, the MCBCS service assdeiatvill

be returned to the Anchor Authenticator of the MS who will then pass onto the anchor SFA. Once the anchor SFA

identifies the target MBS Proxy, the anchor SFA will then forward the SPI to the target MBS Proxy. The target

MBS Proxy will thenrefer to the presonfigured MCBCS security association table which is indexed by the MCBCS

service association SPI and the MCBCS Controller information (e.g. IP address and/or FQDN) to obtain the pre
configured shared security key to support the secum@iteeassociation establishment.

4.3.4 Error Handle Procedures

4.3.4.1 Timer MAX Retries

This Timer, T wgs join rRsp 1S Started by ASNassociated with the Anchor SFiter transmission d¥IBS_Join_Req
message to thRlICBCS Proxy and stopped upon receptionMBS_din_Rspmessage

This Timer,T access_requesiS Started by ASNissociated with the MCBCS Proajter transmission ohccess Request
message to thiRICBCS Controllerand stopped upon receptionAdcess Accephessage

Table 4-1: Max Retries Timer Values

. Default Values .. Maximum Timer
Timer (msecs) Criteria value
T vBS_Join_Rsp TBD TBD
TAccess_Request TBD TBD
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4.3.4.2 Timer Expiry

Table4-2 shows the details of the corresponding axsd associated with timer expiry. Upon each timer expiry, if
maximum retries has not exceeded, the related message is retransmitted and timer is restarted. Otherwise
corresponding action(s) should be performed as indicatédbte4-2.

Table 4-2 : Actions after Timer Max Retry

Timer Entity where Timer Started Action(s)
Twmes_doin_Rsp Anchor SFA at the anchor ASN | Establish the unicast service flavby
GW. default.
T Access_Request MBS Proxyat the ASNGW The MBS proxy reportsfailure and no
MCBCS service will be enabled within
the MCBCS Transmission Zone.
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4.3.5 Message Primitive
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Table 4-3: MBS _Join_Req message

IE Description | M/O Notes

SF Info (one or more) 0] Service flow description

>SFID (0] Service flow Identifier

>MBS Zone ID 5.2.9 (@] The identifier of MBS Zone.

>MCBCS Transmission Zone 5.2.6 (@] The identifier of MCBCS Transmission Zone.

ID

>PDFID (0] The PDFID is used together withe MCBCS
Transmission Zone ID to unique identify the giv¢
MCBCS service flow for a given MCBCS servict

>Qo0S parameter 5.2.16 (@] This TLV indicates the MBS service QoS
parameter and policy

> MCBCS Service Association 5.2.1 CM | Index a MCBCS Proxy sered service associatio

SPI index with the MCBCS Controller

>MCBCS Controller/Server 5.2.2 (@] IPv4address othe MCBCS Controllerfor the

IPv4 given MCBCS service. This TLV is used for
MBS proxy to associate with controller in case i
is not preconfigured. Ais TLV SHALL be used if
MCBCS controller ID is included.

>MCBCS Controller/Server 5.2.3 (@) IPv4 address ofthe MCBCS Controllerfor the

IPv6 given MCBCS service. This TLV is used for
MBS proxy to associate with controller in case i
is not preconfiguredlhis TLV SHALL be used if
MCBCS controller ID is included.

>MCBCS Controller/Server 5.2.4 (@] Fully qualified domain name of the MCBCS

FQDN Controller for the given MCBCS servicd his
TLV is used for MBS proxy to associate with
controller in case it isat preconfigured. This
TLV SHALL be used if MCBCS controller ID is
included.

Table 4-4 : MBS_Join_Rsp message

IE Description | M/O Notes
Failure Indication (e}
SF Info (one or more) M Service flow descriptin
>MCID 5.2.8 M
>MBS Zone ID 5.2.9 (@] The identifier of MBS Zonge
>MCBCS Transmission Zone 5.2.6 (@] The identifier of MCBCS Transmission Zane
ID
>PDFID (@]
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IE Description | M/O Notes
>Qo0S Parameters 5.2.16 o] all Parameters pertaining to a specific QoS
Description.
>R3Multicast IP Address 5.2.7 O

4.3.6 Radius Message between the ASN and the CSN to Support MCBCS Service
Initialization and Establishment

New RADIUS MCBCS serviceattributes are added to support the MCBCS service initialization and establishment
messaging which arexchanged between the AAA and tAachor Authenticator located in the ASKs well as
between thé/IBS Proxy and MCBCS Controller/Servdihe details shall be referred$a3.1

4.4 Service Provisioning Procedures

MCBCS seavice provisioning is referring the system procedures on how the MCBCS application layer interfaces
with the WIMAX network to support MCBCS servicesSome of the procedures are happening at the application
layer, thereforena all the procedure describén this sectioris within the scope of this specification.

The overview of oreach state of thMICBCS serviceprovisioning operation required to Iparticipated byan MS
and by the WiMAX network in order to support the MCBCS service defisalustrated in the two figures below.

Server and Service discovery
\ [
Subscription
\ \

Join

Leave

v

Figure 4-9 : MCBCS Service State Transition i MS Side
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Service Announcement
I [
Session Start
I [

Data Transfer
\ [
Session Update
\ \
Session Stop

v

Figure 4-10 : MCBCS Service State Transition i Network Side

Figure4-9 is an example of the MCBCS Service State Transfiiora given MS who is participated in MCBCS
service provisioning procedures

Figure 4-10 is an example of the MCBCS Service State Transitfon the networkwhich is participated irthe
MCBS service provisioning procedures

MS side activities are performed by each individual user. The MS side yadipierformed regardlesthe number
of MSsis participating in the given MCBCS servic&he network side service state transition may be independent
of the MS side.

The phases of subscription, joining and leavingareratedndividually per user. The other phase® performed
on a per service basis, i.e. for all users whopamicipatingin the same service. The sequence of phases may be
repeated,

Subscription is the first step that user establishes the relationghithe service providewhich has the recordon
the wer profile. Dependent on thtgpe of MCBCS service offered by tloperator the subscription may not be
required for a free service or emergency sengdscription cabe set upnline and offline.

Service Announcemeiilows users to request to be informed abouheavailablity of MCBCS serviceslt has no
dependencyvhether the MS subscribes the MCBCS services or not. User can obtain the servicen{jneler
offline.

The protocol design for theubscription and service announcemés outof-scope of the WIMAX NWG
implementation.

Joining is a procedure when MS is interested in certain set of channels. MS can use multicast IP address(es) from the

service guide that wagot previously from thélCBCS server/controllerandthe MSserts a joining message to
ASN to indicate forwhich the MCBCS servicethat the MSwants to join. Joining step may nio¢ requiredor a
broadcast service. ,

Leaving is the procesthat indicatesa subscriber leaves a multicast group, i.e. the isseo longerinterested in
receivinga MCBCS servicelf accounting and statistic collection are mefjuired the leaving is an optional
procedure.

Session Start imitiated when the MCBCSontroller/serveiis ready to send data. Thisas operatiorto reserve
bearer resources in the netwdtk receive the incominf/CBCS datatransmission from the content server. The
resource reservatide necessary to prevent resource conftidhe case of overlappinfgCBCS transmissiozones
for different MCBCS servicedf the service is a permanent MCBCS service without ending, i.e. the senziakl
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have beerset up when the netwoik in service the parameters are ptenfigured,and thereforesession start may
not be neededviore descriptions on the MCBCS Sessitartprocedure can be referredgection4.4.2.1

Data Transfer is the phase when MCBCS data are transferred to the MSs.

Session update is an optional step which allows the MC&®@8oller/serveto modify the service Q8 and/or the
service priority.

Session Stop is triggerethenthe MCBCS controller/server determines that there will be no more data to send for
an extended longeriod of timewhich worth's to deallocatethe bearer resourcéor the given MCBCSsession.
More descriptions on the MCBCS Sess8inpprocedure can be referredgection4.4.2.2

441 MS-side Service Provisioning
4.4.1.1 Service Announcement/Service Guide Delivery

441.1.1 Service Announcement

Service Announcemeris to allow users to request o be informed abouavailablity of an MCBCS serviceThe
operation has no dependencytba M s s u b s ctheiMEBAS senvicds.dService announcement canduke
knownin several ways. It MAY be broadcasito MS. It is also pssible for MS to request the control information
by unicast.

During the Service Announcement, the network will announce if the Service Subscription is required by the user in
order to receive the MCBCS service.

MCBCS Transmission Zone ID and the Pack¥ta Flow ID (PDFID)are the index for MCBCS service All

MCBCS services with commercial agreements with the attached NAP are included in this service announcement.
Service announcement may includBCS Transmission zone IDGervice Name, Packet Data Flol, contents
descriptions, schedule informations (start/end time), Ehe Start time indicateshe starting schedulef the.

MCBCS service are@ndicatesthe geographiénformationof where the MCBCS service isoffered

4.4.1.2 Service Subscription

Subscriptdn is the first step that user establisheslibsinesselationshipwith the MCBCS service provider to
construct theuser service profile. Dependent on the operatnvice offering for some free services and or
emergency services, subscription may netieeded. Subscription che set upnline and offline. For the online
case the request forsubscriptionis sent by MS to MCBCS controllerserverat CSN MS signature,and MCBCS
program ID, MCBCStransmission zone ID and multicast IP addresay be included. When MCBCS
controllerserver received this subscription requestCBCS controllerserver will f i r st rely on
authenticationserver to authenticate the MS based on M@ signature If the authenticdabn succeeds the

subscribed MCBCS serve e s wi | | be adde dMMCBGCS coMBlersensegrantsthied8 withthe f i | e .

requestedVCBCS servicen thesubscription response

The actionin subscription request can be subsedandun-subscrbed After leaving the NCBCS service MS can

send a un-subscrbed request.It is also required to be authenticatéfl.the authentication is successful, the
associatiorbetween MS and KIBCS service can be released and subscription response indicating the result is sent
back.

Subscriptionin geneal, is not needed for the free broadcast services. -fi@nbroadcast service is considered as
the Static Multicast service in the context of this specification. In the case when subscription is needes&rboth
authentication and authorizatianeperformedin thisprocedure The subscriptiois required for Multicast services.

However, during the service subscription process, the service authorization may take place. The service
authorization process is especially important in the case offrdeebroadcast service because tkervice
authorization during thgoining procedure is not required. The subscriber MUST be authorized by the NSP in
advance to receive tHdCBCS service In the case of the broadcast service, the service authorization pfocess
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the MS to access a given MCBCS service can be piggy back with the MS access authentication procedures as

described earlier for the pprovisioning MCBCS servicim sectiond.3,

4.4.1.3 Joining Service

During service annoumenent, MBS servicénformation is downloaded to MS. MZollectsthe favorite MBS
services informatioincluding aservicedescription €.g.movie channel, TV channel, etc), IP multicast address and
start time

According to MSs preference, MS can join tlf@vorite IP multicast group at any timé.MS wants to join the IP

multicast group, it will pick up IP multicast address from the reserved MCBCS service information and send a

joining request message iticate for which themulticast groughat the MS ¢ desiredo join. Whenthe network
receives the joining request message from M$eiformsthe service authorization for the MSThis process is
referred as the M$hitiated Join.

On theother hand, based aserprofiles or operator policy, networlan also invite MS tgoin anMBS service. But
the final decisiorthatreceivingthis traffic or not isdeterminedby MS. In this case, MS does not need to trigger an
explicit join messagelhis process is referred as the Netwinikiated Join.

During thejoining procedureMS shall getthe airlink accesgarameters such &CID(s) andMBS Zone IDfor the
associated IP multicast addréssm ASNto identify the requested MB&ownlink traffic over theairlink.

After the joiningtheMS6 s a i r | i wik followtkeraidibkimanmagement message (MBS-MAP message
to receive the MBS traffic according to theMCID(s) and MBS Zone IDin MBS-MAP messagethat is
corresponding tthe MBS service information that M&s joint

For the broadcast servicas t is considered as the ppeovisioned MCBCS servicéhe joining service procedure is
always initiated by Network.

In the case whethe data path deletion trigger is enabled when the very last MS leaves the MCBCS sewiies or

the volume based accding is required, the anchor SFA shall send MBS_Join_Request /MBS _Leave Request

message to the MBS Proxylt is optional forthe MBS_Join_Request/MBS_Leave Requesbe support, when
such option is enablethe centralized MBS Proxy shalbdate the MSaunt

4.4.1.3.1 Network Initiated Join

Based oruser profile or operator policy, network can invite MS to join an MBS serfigea broadcast service, the
joining procedure can be triggered by Network.

Two different scenarioare considered for the Network imited join proceduresNetwork initiated joinfor pre-
provisionedVICBCS serviceandNetwork initiated joinfor dynamicsubscribed MCBCS service

In the case of thaetwork initiated join with prggrovisionedMCBCS service the MS has the MCBCS service
sutscription with the NSP prior to the MS attachment to the WiIMAX access netwekce, theVMBS service
would have beepre-provisionedfor the MS.But, inthe case of theetwork initiated join with dynamisubscribed
MCBCS servicethe MS suBcribes to th MCBCS service aftehe MSattachmentto the WiMAX access network.
Once theMS subscribedo the MCBCS service, the usérs s enofilei will éhen be updated to contaihe
MCBCS service related information.

4.4.1.3.1.1 Network Initiated Join with Pre-provisioned MCBCS Services

Based on user profile or operator poliche AAA can trigger the join procedui@s shownn 4.4.1.3.1 the MS
anchor ASN wil/l receive the MSO6s service patiamfidwele ,
as the program informatioaccountingnformation for the service that M@&salready subscribed. The anchor SFA
will then send a MBS join request to the MBS Proxy.
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Note that, during the network entry phase, the an&iF, anchor SFA, seng SFA, serving MBS DPF are
collocated.

MS BS/SFM MS Anchor M.BS Proxy/ MCBCS AAA
MBS DPF SEA Primary MBS
distribution DPH Server/Controller
1. WiMAX Service authentication (INE)
2. Access-Accept
I-—3. MBS_Join_Req—»|
Twmes_Join_Req
l¢—4.MBS_Join_Rsp—
l¢—5. RR_Req —-oIn_Rs
l« 6. DSA-Req———| TRrR_Req
7. DSA-Rsp— |
s 8. RR_Rsp >
9. DSA-Ack TrR Rep
< ~10. RR_Ack

Figure 4-11 : Network initiated Join procedure with pre-provisioned MCBCS service

STEP 1~2:
MS performs an initial network entry. MS geMBS service profileinformation through an offline or service
announcement procedure. Also, MS may already haveréheonfiguredservice information.

During this MGAGBED serviteprcdile ia soavnicdaded from the AAA to Anchor ASHfter the
completbn of a successfuinitial network entry, AAA sends an Access Accept message to the anchor SFA

STEP 3:

Upon anchor SFA receivatie authorization successfully from the AAA, the anchor SFA seridBS_Join_Req
message to the MBS proxy to ¢¢BS Zone ID andMCID(s), and request thairlink service flow typgi.e. unicast

or multicas} to receivethe MBS dataThe MBS_Join_Req message includes the QoS parameters and classification

rules which Anchor SFA receives from AAA.
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Table 4-5: MBS_Join_Req message from Anchor SFA to MBS proxy

IE Description | M/O Notes

SF Info (one or more) 0] Service flow description

>SFID 0] Service flow Identifier

>MBS Zone ID 5.2.9 (0] The identifier of MBS Zone

>MCBCS Transmission Zone | 5.2.6 M The identifier of MCBCS Transmission Zane

ID

>PDFID M The PDFID is used together with the MCBCS
Transmission Zone ID to unique identify the givy
MCBCS service flow for a given MCBCS servic{

>Qo0S parameter 5.2.16 (@] This TLV indicates the MBS service QoS
parameter and policy

> MCBCS Service Association | 5.2.1 CM | Indexa MCBCS Proxysecured service associati

SPI indexwith the MCBCS Controller

>MCBCS ControllerServer 5.2.2. (0] IPv4address othe MCBCS Controllerfor the

IPv4 given MCBCS serviceThis TLV is used for
MBS proxy to associate with controller in case i
is not preconfigured. This TLV SHALL be used
MCBCS controller ID is included.

>MCBCS ControllerServer 5.2.3 (0] IPv4address othe MCBCS Controllerfor the

IPv6 given MCBCS serviceThis TLV is used for
MBS proxy to associate with controller in case i
is not preconfigured. This TLV SHALL be used
MCBCS controller ID is included.

>MCBCS ControlleVServer 5.2.4 (0] Fully qualified domain name of ttHdCBCS

FQDN

Controller for the given MCBCS servicd his
TLV is used for MBS proxy to associate with
controller in case it is not preconfigured. This
TLV SHALL be used if MCBCS controller ID is
included.

STEP 4:

MBS proxyrepliesan MBS_Join_Rspnessage tdhe anchor SFAMBS proxy should include thiglBS service
parameters for the MBS service flow including the MBS serflae type, MBS Zone ID and MCID(shn it. If the
established flow has different active QoS parameters, classification rules, then MBShwold include the new
QoS parameters, classification rules, etc.

Table 4-6 : MBS_Join_Rsp message from MBS proxy to Anchor SFA

IE Description M/O Notes
Failure Indication 0]
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IE Description | M/O Notes
SF Info (one or more) 5.2.13 M Service flow description
>MCID 5.2.8 M
>MBS Zone ID 5.2.9 (0] The identifier of MBS Zone
>MCBCS Transmission Zone 5.2.6 M The identifier of MCBCS Transmission Zane
ID
>PDFID M
>Qo0S Parameters 5.2.16 (0] Shall be included if the existing flow has
different active QoS parameters.
>R3 Multicast IP Address 5.2.7 (0]
>Current VolumeCounter 5.2.11 (0] For volume based accountiifgt is required
STEPS:

Upon receiving the MBS_Join_Rsp message from the anchor SFA, the anchor SFA assigns a S¥ifsanBR
req message to the SFMhe RRReg message includes the additional TLVs for MBS service flow such as a
MCBCS transmission zone ID, MCID, MB®re ID, R3 Multicast IP addred8DF ID.

Note: For the phasé MCBCS, only the multicast service flow supportedThe support of the unicaserviceflow
and switching between unicast and multicast is FFS.

Table 4-7 : RR-Req message for MCBCS service from Anchor SFA to SFM

IE Reference M/O Notes
MS Info M
SF Info 5.2.13 M
>Reservation Action M SHALL be set to ACr ea

Mo di f y 0 -provisioned sepvicedlows,
Create, Admit and Activate refer to the same
service flow state.

>SFID M SFID as defined on R1.

>Correlation 1D (@] This TLV SHALL be included for packet data
flow based accounting.

>Direction M Specifies the direction of the reservation.

>CS Type (@] Specifies Service Flow Convergence Sublayer 1

be used. If omitted, IPv4 CS is assumed as a
default value.

>Packet Cassification Rule/ M See Release 1.3 for details
Media Flow Description

>Qo0S Parameters M See Release 1.3 for details
>PHS Rule (0]
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IE Reference M/O Notes

>PDF ID M This TLV along with transmission zone ID
indicates the particular MCBGC&hanne|
This TLV is unique in Trasmission zone to
identify the particular MCBCS packet flow and
this TLV is common to every MS for that packet
flow

>MCBCS Transmission zone I[] 5.2.6 M

> R3 Multicast IP Address 5.2.7 M

> MCID 5.2.8 M

> MBS Zone ID 5.2.9 M

BS Info o

>BS ID CM | This TLV SHALL be included if BS Info is
included in the transmitted message.

STEP6:

After receiving the MBSRR_req message from th&nchor SFA, the SFM in BS initiates the DSx procedure with
the MS to set up thairlink connection with the MS. This predure must signdhe associated IRwulticastaddress
(i.e. by packet classification rule parameteosMS to enable mapping betweainlink connectionsand theMCBCS
servicecontents.

STEP 7

MS sends a DSARSP message to the BS according tdEieE 802 16-Rev2spedfication [3].

STEP 8

10
11

12

The SFM sends &RR-Rspmessage to the anchor SFA with joining succeed TLV.

Table 4-8 : RR-Rsp message for MBS service from Serving SFA to Anchor SFA

IE Reference M/O Notes

Failure Indication M

MS Info M

SF Info 5.2.13 M

>Reservation Action M SHALL be set to ACr ea
Mo di f y 0 -provisioned sepvicedlows,
Create, Admit and Activate refer to the same
service flow state.

>SFID M SFID asdefined on R1.
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IE Reference M/O Notes

>PDF ID M This TLV along with transmission zone ID
indicates the particular MCBGC&hanne|

This TLV is unique in Transmission zone to
identify the particular MCBCS packet flow and
this TLV is common to every MS for that packet

flow

>MCBCS Transmission zone I[f 5.2.6 M

> R3 Multicast IP Address 5.2.7 M

>MCID 5.2.8 M

> MBS Zone ID 5.2.9 M

BS Info o

>BS ID CM | This TLV SHALL be included if BS Info is
included in the transmitted message.

STEP 9

The SFM sends a DSACK message tthe MS according to thieEE 802.16Rev2spedfication [3].

STEP 10
The Anchor SFAsends &&R_Ackmessage to thBFM.

4.4.1.3.1.2 Network initiated join with dynamic MCBCS subscription

After the MS attachment to the WIMAX netwgrkhe MS may subscribe the MCBCS seeviwith the MCBCS
Contrdler/Server. The MCBCS Controller/Serv@ommunicate with the AAA based on the MBsontext

information, once th&S is authenticate@ndis authorized to access the MCBCS servibeuse 6 s s er vi ce pr
is updatedbased on theew MCBCS subscription. And the AAgend the information or policy to the anchor SFA.
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) MBS Proxy/
MS Serving MS Anchor A AAA MCBCS
MS BS/SFM SFA SFA MBS distribution Controller
DPE
1. MS online subscription/service request
[ ——2.COA|—— —

-—3.MBS_Join_Req—»|
Twmes_join_Rsp

l¢—4.MBS_Join_Rsp—|
l«—5.RR_Req -7

6. DSA-Req—— Trr Req
7. DSA-Rsp—» N
8. RR_Rsp >
l«¢——9. DSA-Ack TRR_Rsp
< 10. RR_Ack

11.COAACK |

Figure 4-12 : Network initiated join with dynamic MCBCS subscription

Note: For this scemm, the MBS data path to all the BSs within the MBS Zone or MCBCS Transmission Zone is
assumed to be established prior to the Join procedure.

STEP 1

After the MS attachment to the WiMAX network, the MS subscribed an MCBCS service with the MCBCS
Controller/Server.During MCBCS service subscription proce$ddCBCS Controller'Servercontacts AAAof the

MS for the MCBCS service authorization. Once the MS is authorthe®AA updateuseb s s erofile bases

on the M® subscription.

STEP 2

The AAAssmds t he Change of Authorization (CoA) TheQpAest
request message includes the updatedbuser s enofikeiinfoemationthat contains the given MCBCS service
description

STEP 3

The anchor Authenticator rglathe MCBCS service profile information to the anchor SBaésed on the local
implementation design, the anchor SFA refers to the information in the MBS service profile tieatdeeto

identify the appropriate target MBS Proxand sendsa MBS _Jin_Req message to the MBS proxy to get MCID

and request the service flow tyfies. unicast or multicastervice flow)to receivethe MBS dataThe

MBS_Join_Req message includes the QoS parameters and classification rules which Anchor SFA receives from
AAA. The composition of thiMBS_Join_Requeshessage is presentgdTable4-5.

Note: For the phasé MCBCS, only the multicast service flow is supported. The support of the unicast service flow
and switching betweethe unicast and multicast service is FESEP 4

MBS proxyresponds witta MBS _Join_Rsp message to the anchor SIMBS proxy should include the service
flow type for the MBS data in itn addition, MBS proxy should include the MBS zone ID and MCID forflin.

If the already established flow has a different active QoS paramatessificatiorrules, than MBS proxy should
include the new QoBarametersclassification rules, etc. The composition of this MBS_Join_Rsp message is
presentedn Table4-6.

Page- 39

WIMAX FORUM PROPRIETARRY AND CONFIDENTIAL T SUBJECT TO CHANGE WITHOUT NOTICE



O N~NOOUur~rWN B

10

12

13
14

15
16
17
18
19

20
21

22
23
24

25

26
27
28

29
30
31

32

33

WIMAX Forum Network Architecture WMF-T33-112-R015v01
MCBCS-DSx

STEP 5

Uponreceiving the MBSJoin_Rsp message from the anchor SEAe anchor SFAssigns a SFID argends RR-
Regmessage t&FM. If the service flow type which MBS proxy notifies is a unicast, the anchor 8fdets a
unicast service flow creation procedure for the MBS data. But, if it is a multicast, the anchor SFA triggers the
multicast service flow creation proceduidne RRReq message includes the additional TLVs for MBS service flow
such as a Data Typ®|BS Distribution DPF ID MBS zone ID, MCID. The composition of this RREQ message

for MBS is presented ifable4-7.

Note: For the phasé MCBCS, only the multicast service flow is supported. The support of the unicast skenwice f
and switching between the unicast and multicast service is FFS.

STEP 6

The SFM in B®erfornsthe DSA procedure with the MS. This procedure must signal IP multicast address to MS to
enable mapping between L2 connections MIS contents.

STEP 7

MS snds a DSARSP message to the SRVBS based on IEEE 802.16 specificatiGh [

STEP 8

The SFMsends &RR-Rspmessage witlthe resulto the Anchor SFAThe compositionof the RRRsp message for
MBS is presented imable4-8.

STEP 9

The SFM send a DSA-Ack message to th&nchor SFA

STEP 10
The Anchor SFA sends &R_Ackmessage to thanchor SFA

STEP 11
The Anchor SFA informs the Anchor Authenticator of the MS to sar@OA-Ack message to the AAA.

4.4.1.3.1.3 MS Initiated Join
MS initiated Joining happens when MS already subscribed the service sometime before the MS attachment to the

ASN ( i . e. the userds service profile has the record),

the MS attachment to the ASN.

If MS warts to join an IP multicast group, ghall be in the active modeMS already knows raMBS service
information including multicast IP addrest the service announcemeptocedure To trigger the MS initiated
joining forthe MBS service, MS selects the MB&ntent which it wants to play.

Page- 40

WIMAX FORUM PROPRIETARRY AND CONFIDENTIAL T SUBJECT TO CHANGE WITHOUT NOTICE



N

~N~No o~ W

10
11
12

13

14

15
16

17

18

19
20

WIMAX Forum Network Architecture WMF-T33-112-R015v01
MCBCS-DSx

MS Anchor DP/ MBS Proxy/ MCBCS Controller/
BS/SFM MS Anchor oo T
MS SIS Serving SFA SFA MBS distribution DPF Server AAA

1. Joining (IP multicast Addr)

2. MBS_Join_Reg—»>|
TM BS_Join_Req

[-4—3. MBS_Join_Rsp—|

4. Access-Request
|
l4—————5. Access-Accept

6. MBS_Join _Req—#
TMBS_Join_Req
[4-—7. MBS_Join_Rsp—

[¢————8. RR_Req

—9. DSA-Req—
TRRfReq
——10. DSA-Rsp—»
11. RR_Rsp »
l¢—12. DSA-Ack——{ T
RR_Rsp
-t 13. RR_Ack

Figure 4-13 : MS initiated Join Procedure

Subscription is an application level procedure between MBS client in MS and MCBCS Controlleritsgrg€SN.
The details of this procedure are out of scopehis specification; however, the design of this specification is
intended to be flexible foaccommodatingny available application e.g. OMA BCASTY|1

STEP 1:

By referring to the servicguide that was received earliétS selectshe MCBCS service angendsa Join message
to the anchor ASNIt can includeone or more multicast IRddresssof MBS ContentsAn IGMP or MLD can be
used for the joining messagdowever, the decision on théwaice of the IP layer signaling to support the MS
joining is out of scop®f this specification

STEP 2:

Upon receivingthe Joinng messageAnchor DPFtriggers the Serving SFA to sendvlBS_Join_Regmessage to
the MS anchor SFA including the MS NAI aatso the corresponding multicast IP address that MS wishes to join.

Table 4-9 : MBS_Join_Req message from Serving SFA to Anchor SFA

IE Reference | M/O Notes
MCBCS Servicenfo 5.25 M
>R3MulticastIP address 5.2.7 M
MS Info M
>MS ID M
STEP3:

MS anchor SFA sends MB®in_Rspmessage to the serving SFA
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Table 4-10 MBS_Join_Rsp message from Anchor SFA to Serving SFA

IE Reference | M/O Notes
Failurelndication 5.3.2.69 0]
MCBCS Service info 525 M
> R3Multicast IP Address 5.2.7 0]

STEPA4, 5
The Anchor SFA initiateanauthentication/authorization procedure with the AAA and/or MCBCS contisgieer

STEP 6:

Upon anchor SFA received authotipa successfully from the AAA, the anchor SFA will semd MBS join
request message to the MBS praayget aMBS Zone ID, theMCID(s) and request thBIBS service flow typ€i.e.
unicast or multica¥to receive thévBS data.

STEP 7:

MBS proxy sendsan MBS join response message to the anchor SWBS proxy should include the service
parameters for the MBS service flow including the MBS service including the MBS séloxice/pe, MBS Zone
ID and the MCID(s)n it.

STEPS:

Upon receiving the authorizatiosuccessful message, the anchor SFAsandMBS RR requestmessage to the
SFM in BS to trigger the DSx procedure.

STEPO:

The SFM in BSstars the DSx procedure towards the MBhis procedure must signal IP multicast address selected
in stepl to MS to eable mapping between airlink connections and requests in step one IGMP join

STEP10, 11, 12

Once thesuccessfuDSx responses replied from the MSthe SFM in BSsend an MBS RR_responsenessage to
the Anchor SFA to indicate tht joining procedure is saeed, and also confirms to the MS for the reception of the
DSx response.

4.4.1.4 Leaving Service

The leaving servicprocedure is a signaling procedure between the MS and the network. The procedure removes the
MCBCS service related parametdrem the MS contexd in ASN and from the MCBCS controller/server for a
particular MCBCS servicd.he MBS leave procedure can be initiated by 4By theMCBCS controller/server for

a MCBCS service. When user doésmant to receive a MBS data, MS camitiate the leaving sevice procedure.

Also, when MCBCS controller/servelecideso terminatethe MCBCS servicdor one or more MSs who prescribe

to the same MCBCS servicé# will initiate the leaving service procedure. MCBCS controller/server can stop
MCBCS servicewhen it does not have a MBS data to transmit or by any other redeans MCBCS
controller/server management, etc).

The leaving procedure may be optional if the accounting and statistic collection ezquired.
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4.4.1.4.1 MSinitiated leaving service

WhenMSdoesnét want

MS BS/SFM

l¢—9. DSD-Req
——10. DSD-Rsp—»

WMF-T33-112-R015v01

t o it careirdtiaté thedeavang $Bi& prbceduse.,

MS Anchor DP/
Serving SFA

MS Anchor SFA MBS Proxy/ Controller/ | | AAA

MCBCS
MBS distribution DPF

Server

—————1. Leaving (IP multicast Addr)——®|

<4— 8 RRReqg

— 11.RR_Rsp

—— 2. MBS_Leave_Req—#
TMBS_Leave | Req
-4-3. MBS_Leave_Rsp——

TMBSfLeaveiR q

--4. MBS_Leave_Regp~|

l45. MBS_Leave_Rsp--

y

6. Access-Request

|
<—————7. Access-Accept

TrR_Req

Figure 4-14 : MS initiated leaving service

STEP 1:

MS sends a MBS leaving message to intlidaat it is not interested in the contents anymore and wants to leave, the
leaving messag@cludesthe IP multicasaddres®f MBS contents.

STEP 2:

Upon receivingheleavingmessageAnchor DPFriggers the Serving SFA to send MBS _Leave Regnessage to
ncluding the MS NAI and al so

the MS6s anchor

SFA i

Table 4-11 : MBS _Leave Req message from Serving SFA to Anchor SFA

IE Reference | M/O Notes

MS Info
>MS ID
MCBCS Service Info 5.2.5 M

. 5.2.7 If the leaving message includesiltiple multicast
> R3Multicast IP address(s) M IP addresses, multiple IP addresses are includ
BS Info 0]
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>BS ID (0] Serving BS ID

STEP 3:
AnchorSFA sendsmaMBS_Leave Rsp message to the Serving SFA.

Table 4-12 : MBS_Leave_Rsp from Anchor SFA to Serving SFA

IE Reference M/O Notes
MCBCS Service Info 5.2.5 M
> R3Multicast IP address(s) 5.2.7 M Multicast IP addresses included
MBS_Leave_Req message.
Failure Indication (0]
STEP 4:

The Anchor SFA sends an MBS_Leave Req message to the MBS proxy to indicate its leaving if the volume based
accounting is required or if the data path deletiorgergs enabledue to the very last MS exit

Table 4-13 : MBS_Leave_Req from Anchor SFA to MBS proxy

IE Reference | M/O Notes
MCBCS Service Info 525
. 5.27 If the leaving mesage includemultiple multicast
> R3Multicast IP address(s) M IP addresses, multiple IP addresses are includ
> Volume Required For volume based accountiifgt is required
STEPS:

Upon receiving a MBS_Leave_Req message, the MBS Proxy will response back a MBS_Leave eRespsage
which includes the CurrentVolumeCountr if the volume based accounting is required.

Table 4-14 : MBS_Leave_Rsp from MBS proxy to Anchor SFA

IE Reference M/O Notes
MCBCS Service Info 5.25 M
> R3Multicast IP address(s) 5.2.7 M Multicast IP addresses included
MBS_Leave_Req message.
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> Current Volume Counter

5211

For volume based accountiifgt is required

Failure Indication

STEP 6:

The Anchor SFA irtiates the authentication/authorization procedure with the AAA and/or MCBCS controller by
sending an AccesRequest message.

STEPT:

Upon receiving the authorization successfully from the AAA, AAA responds by sending an Aaoegd message.

STEPS:

If the authorization is successfthie anchor SFAendsa RR-Regmessage to th8FM.

Table 4-15 : RR-Req message: Deletion of SF

IE Reference M/O
BS Info 0]
>BS ID CM | This TLV SHALL be included if BS Infas
included in the transmitted message.
MS Info M
SF Info 5.2.13

>Reservation Action

M SHALL ©be

set to ADel e

>SFID

<

SFID as defined on R1.

>PDF ID

M This TLV along with transmission zone ID
indicates the particular MCBGC&hanne|

This TLV is unique in Transmission zone to
identify the particular MCBCS packet flow and
this TLV is common to every MS for that packet

flow
>MCBCS Transmission zone I[] 5.2.6 M
> R3 Multicast IP Address 5.2.7 M
>MCID 5.2.8 M
> MBS Zone ID 5.2.9 M
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STEPY, 10

The SFM in BSsends a DSHReq message tilie MS This procedure must signal IP multicast address selected in

WMF-T33-112-R015v01

stepl to MS to enabkemapping between airlink connections and requestSMP leave message.

STEP 11:

Once the DSD procedure iscaessful, theSFM in BSsend a MBS RR_Rsp messade the Anchor SFA to
confirm the successful deletion of the service flow for the given MCBCS service towards the corresponding MS.

Table 4-16 : RR-Rsp message: Deletion of SF

IE Reference M/O Notes

Failure Indication M

MS Info M

> SF Info 5.2.13 M

>>Reservation Action M SHALL be set to ACrea
Mo di f y 0 -provisioned sepvicedlows,
Create, Admit and Activate refer to the sam
service flow state.

>>SFID M SFID as defined on R1.

>>PDF ID M This TLV along with transmission zone ID
indicates the particular MCBC&hanne|
This TLV is unique in Transmission zone to
identify the particular MCBCS packet flow and
this TLV is comnon to every MS for that packet
flow

>>MCBCS Transmission zone 5.2.6 M

ID

>> R3 Multicast IP Address 5.2.7 M

>>MCID 5.2.8 M

>> MBS Zone ID 5.2.9 M

4.4.1.4.2 Network initiated leaving service

MCBCS controller/server can initiate the leaving service proeedinen itterminatesMCBCS service or it does
not have any MCBCS data to deliver MCBCS controller/server can perform a leave procedure without session stop
procedure to notifghe corresponding MS(¢hat the MCBCS session will be stopped. The networlateitl leaving

service can be targeted to all MBS receivers or a particular MS.

The network initiated leaving service is an optional procedure.

When MCBCScontrollerserver does not have wiMCBCS data to deliver, it may initiate Session stoms

descrited in sectiort.4.2.2instead of the network initiated leaving service procedusectiond.4.1.4.2
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MS BS/SFM MS Serving MS Anchor MBS Proxy/ AAA MCBCS
SFA SFA MBS distribution DPH antroller

-4¢——1. CoA-Request———
~2. MBS_Leave_Req—»»|

Unsubscribe the MCBCS service

TMBS_Leave_Req

[¢-3. MBS_Leave_Rsp

<—4.RR_Req
¢——5. DSD-Req—

TFzR_Req
——=6. DSD-Rsp—»
7.RR_Rsp—————
8.COA-ACK
Figure 4-15 : Network initiated leaving service
STEP 1:

MS unsubscribes a MCBCS service. During the unsubscription, MCBCS controller contacts AAA. AAA changes a
user profile based on the unsubscription. AAA sends a CoA Request message td thadii®& SFA tapdatethe
changeof user profile.

STEP 2:

Uponreceiving the changef user profile the anchor SFA will sendndVIBS_leave req message to the MBS proxy
as described imable4-11.

STEP 3

MBS proxysendsan MBS _leave Rspnessage to the anmhSFA. The composition of MBS _Leave Rsp message
is presented iffable4-12.

STEP 4:

Upon receivilg the CoA messagénchor SFA sends RR-Req messagm® theBS to indicate aservice flow release

STEPS:

The SFM in BSperforms he DSD_REQ procedutewardsthe correspondiniylS according to IEEE 802.1Rev2
procedurd3].

STEPG:
MS sends a DSIRSP message to the SFM in BS.

STEP 7

Upon successful of DSD_REQ procedure, $fil in BSsenddMBS RR_Rspmessagé¢o the Anchor SFAto
confirm the successful deletion of the MBS service flow
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STEP8:

AnchorSFA sends &0A response message to #8A to confirm the MBS leaving procedure is successful

4.4.2 Network-side Service Provisioning

4.42.1 Session Start

In the case when the MCBCS serviagsociation between the MBS Proxy and MCBCS controller/server 4is pre
configured, the MCBCS service initialization and establishment at the ASN can be triggered directly by the MCBCS
controller/server via the event of Session Start.

Session Start occursdependently of activation of the service by diBeri i.e. a giveruser may activate the service
before or after Session Start.

The MCBCS controllefserverinitiates the MBS Session Start procedure when it is ready toes#atd. The Session
Startfrom MCBCS controller/servemay also be usedb trigger a bearer resource establishment K€BCS data
transferto deliver the MBS content information when there is no existing MCBCS data patihe case of type 3
data path (see sectiod.5.1.2for more details) is used, the Session Start procedure may bdousedtlify the
existingdata path to add new service flow.

The MCBCSdata from MCBCS controlléservercan be delivered to the MB@istribution DPF within an MBS
zone byanunicast transport or by multicast transport.

After sending the Session Start Request messag®CBCS controllefservershouldwait for configurableperiod

of time before sending MBS data. This delay should be long enough to avoid buffezibi@S data inthe affected
functionalentitiesalong the datapath (e.g. MBS Distribution DR)er than the MCBCS controller/server, i.e. the
delay should allow the network to perform all procedure required to enable MBS data transfer beitt8€®
controller/serversend theMBS data.

MS BS/ MBS proxy/MBS MCBCS
MBS DPF distribution DPF Controller/Server

1. MCBCS CoA-Request
(Session Start Request)

2. Data path creation or modification

3. MCBCS CoA-Ack
(Session Start Response)

Figure 4-16 : Session Start Procedure

STEP1:

When the MCBCS controller/server is ready to send a MBS dathoitldinitiate a session start reqgienessage.

The session start request message includes a MCBCS content inforifMtitiicast IP Address, MCBCS
Transmissioreone ID, PDFID(s), MCBCS Program ID, MCBCS Content ID, QoS parameters, estimated session
duration, service priority efc

STEP2:

Upon receiving a session start request meskage MCBCS controller/server, the MBS Proxy will trigger MBS
distributionDPF for the MBS data path establishment with the MBS~ if the data patthas not been established
yet, and/or to trigger the MBS datath modification to change of QoS if the QoS is different than what it has used
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to setup the data pattearlier via some other form of trigger (e.g. via the very first MS jdinbhe data path is
already exist and using type 3 data path, the MBS Pnagy leverage the session startttagger the data path
modification to add newWICBCS service flow to that data path. The detailed data path proceHated refer to the
data path sectiofseesection4.5). This message includé4CID, MBS zone ID, Classification rule, etc

STEP3:

Upon receivingthe completion of the MBS data path operatioom MBS proxy, MBS proxy sendthe CoA
response message to MCBCS contrégkenver

4.4.2.2 Session Stop

Session ®p occurs independently tiie terminatiorof the service by thaseri i.e. a giveruser maydeactivate the
service before or after Sessiort

The MCBCS Controller/Server initiates the MBS Session Stop procedure wherCB@€kervice is over othere

is no more MCBCS servicedataexpected to be transmitted for a sufficiently long period of tme therefore, it
justifies the release of bearer plane resources in the network. The MCBCS Controller/Server will signal AAA to
initiate the network leaving procedure for MS to trigger BSD procedurasspecified inlEEE 802.16RevZ3] if

timely and volume based accounting is required.

The interface between MCBCS Controller/Server and AAA is out of scope of this specification.

From data path perspective, once the MCBCS Controlle@Beeceivesthe notification from AAA for the
confirmation of the termination of the given MCBCS service flow(s) from all the affected WM&4l signal a
session stop message to MBS Proxgetetethe context for the given MCBCS service flow for theasateddata
path Subsequentlythe MBS Distribution DPRwill trigger the data path deregistration procedwigh MBS DPFs
in the correspondingSs.

The details of data path procedstell be referred to thdata path sectiof.5.

MS BS/ MBS proxy/ MCBCS
MBS DPF MBS distribution DPF Controller/Server

(1) MCBCS CoA-Request
(Session Stop Request)

2. Data Path Modification or DeReg procedure

(3) MCBCS CoA-Ack
(Session Stop Response)

Figure 4-17 : Session Stop Procedure

STEP1:

The MCBCS Controller/Servesends &essionStop Request message to the MBf&xy. TheSessionStop Request
message inades multicast IP address, etc.
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1 STEP2
2 If it is thelast MCBCSservice flow on that data path, the MBS Proxy will trigger data pathegistration
3 procedure to delete both the service flow context and the data path. For type 3 data path, if ieisstoWitBBCS
4  service flow on the data path, the MBS proxy will trigger data path modification procedure to deERS
5  service flow context. The details of data path procedhoaild refer to sectioh.5.
6 STEP3:
7  Once theMCBCS data path procedure is completttBS Proxy sends Sessidgtop Response message to MCBCS
8  ControllerServer
9

10 4.4.3 Timers and Timing Considerations

11  This sectiondescribegshe set oftimers involved in the service provisioningprocedure. Theservice provisioning
12  procedure employ®urtimers:

13 1 Trrereq is Started by an Anché8FA upon sending RR_Rednessage. It is stopped upon receiving a
14 correspondindgRR_Rsp

15 1  Trr rsp IS started by the Serving SFA when it sendRRa Rspnessage and is stogd upon receiving
16 a correspondin®R_Ackmessage.

17 T Twues soinreq IS Started when thanchor SFA sends #BS_Join_Remessagand is stopped upon

18 receiving a correspondingBS_Join_Rsmessage.

19 T Tues_Leave reyiS Started by thé&nchor SFAwWhenMBS_Leave_Rpmessagés sentto the MBS proxy
20 It is stopped upon receiving a corresponditigS _Leave Rsp message

21

22  Table4-17 specifiesthe maximum value of timers and also indicates the range of the recommended duration of
23  these timers.

24 Table 4-17 : Timer Values for service provisioning procedure
Default Maximum
Timer Values Criteria .
Timer Value
(msecs)
TRR_Req TBD
TRR Req TBD
TMBS_Join_Req TBD
TMBS_Leave_Req TBD
25

26 4.4.4 Service Provisioning Error Conditions

27  This section describes error conditions associated withlB®@ service flowmanagement procedure
28

29 4441 Timer Expiry

30 The following table shows details on the timer expiry causes, reset triggers and corresponding actions. Upon each
31 timerexpiry, if the maximum retries has nm¢enexceeded, the timahouldrestarted. Otherwise, the corresponding
32  action(s) should be performed as indicatediable4-18.

33
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Table 4-18 : Timer Max Retry Conditions

Entity where

UL Timer Started

Action(s)

In case of network initiated joining after dynanM€BCS subscription,
TRrR Req Anchor SFA COA-NACK is transmitted from the MBS proxy to the AAA.

In other cases, no action is required.

The requested or deleted resources should be released. The deletion

Trr Rsp SFM SFs on the MS should be triggered as desciiib®VG R1.0 stage 8tep
2105.
T _ Serving No action is required.
MBS_Join_Red | SEA/Anchor SFA
Serving TBD

Tues_Leave_Req SFA/Anchor SFA

4.45 RADIUS Message between the ASN and the CSN to Support MS MCBCS Service
Provisioning

New RADIUS MCBCS serviceattributes are added to support the MS MCBCS service provisioning messaging
which are exchanged between the AAA and Almeha Authenticator located in the ASBs well asbetween the
MBS Proxy and MCBCS Controller/Servefhe details shall be referred%a3.1

4.5 MCBCS Data Path

The MCBCS Data Path Function manages the MBS bearer plane establisimhesupports the packet processing
between the CSN and the ASN as well as within the ASN to support the MCBCS content downlink transmission for
the MCBCS services. The MCBCS Data Path function leverages the GRE tunneling mechanism to transport the
MCBCS traffic within the ASN. The packet sequence numbering, part of the GRE tunneling mechanism, is also
used for the MBS Data Synchronization operation (see setti@or more details).

Two types of MCBCS Data Pathre supporte for the MCBCS transport:

Type 1: Type 1 data path bearer as documented in [5] which is a typical generic layer 3 tunnel. The encapsulated
payload is an IP datagram and the tunneling mechanism is based on GRE including the use of the sequence number.
It is mandatory to support the Type 1 Data PattMCBCS transport

Type 3: A new Type 3 data path bearir introduced ands also based oma generic layer 3 tunneling. The
encapsulated payload is one or more MB@ststhat is part oh givenMBS permutatim zoneas defined in [3] and

is generated by the MCBCS Sync upper executer. Similar to Type 1, the tunneling mechanism is based on the GRE
mechanism including the use of the sequence number.

The MCBCS Data Path Function is further classified into two tolasipport the MCBCS services:
1 MBS Distribution Data Path Function (DPF):

The MBS Distribution DPF is a bearer plane functional entity in the ASN that supports the MBS bearer plane
management and the MBS data distribution. It receives the downlink tsssiembf a MCBCS content, sent from

the CSN, classifies the incoming SDUs into the appropriate MCBCS Service Flow-{epde @lassification) and
applies the corresponding WiIMAX Convergence Sublayer rules (e.g. Packet Header Suppression). After
classifiation and CS processing, the MBS traffic is delivered to the Sync Controller and the Sync Executer
functional entities. In the general case, the Primary MBS Distribution DPF is unique per each MBS Zone, but the
same MBS Distribution DPF may serve more thagingle MBS Zone.
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For type 1 data path, there may be multiple MBS BRkin the MBS Zone for different MBS conternitsi.e.
different MBS contents/Service Flows may b@ansportedby different MBS DPs. In order to enabtbe
coordinationof processing ad distribution of the data conteatross the BSs belonged to the same MBS Zone or
the sameMCBCS Transmission Zone over the MBS DRertain coordination within theMulticast Routing
infrastructure is required. For phaseMCBCS, only a single MBS Disbtrution DPF is expected to manage one or
more MBS Zones. Intescommunication of multiple MBS Distribution DPFs across multiple MBS Zones is FFS.

MBS Distribution DPF is always located in the ASN GW/ASN and uses WiIMAX R6/ R4 Data Path tunnels (GRE)
to delver MBS traffic to the BSs. For Type 1 data path, each GRE Key tags data that belongs to different MBS
contents (MBS Service Flows) and the BS(s) map the GRE Keys to the proper MCIDs (in a way similar to unicast
traffic).

For Type 3 data path, where thiBS Upper Sync Executor is collocated with the MBS Distribution DPF, the GRE
Key tags data that belongs to the MBS Region including one or more MBS Service Flows. Depending on the
functional elements composition (whether the Upper Sync Executor is celioedth MBS Distribution DPF or

not), different types of MBS traffic payloads can be used over the R6/R4 data path.

The MBS data path payload is identified by the payload type that describes the packaging format of the MBS data
sent to a BSThe actual dta path transport mechanism can be either unicast or multicast.

1 MBS DPF

The MBS DPF includes the collection of MCBCS specific bearer processing functions which are located at the BS
and is responsible for receiving packets sent by the MBS Distributionidz@tedat the ASNGW. For type 1 data

path, it deencapsulates the packets, maps the GRE key to the corresponding MCID and forwards them to the Upper
Sync Executer. The Upper Synch Executer is located at the B&asttucts the MAC bursts. Fompiy 3 data path,

the received payload packetthe MBS Upper Sync Executer (located at the GW) is alreadpnoeessed into the

MAC burst, i.e., the mappingf one or more MCIDs ta givenMBS Bursthasalreadybeendoneat the ASNGW.

The data path fathe MCBCS is established betwedre MCBCS Controller/Serveandthe ASN-GW, and between

the ASN-GW and BSswhere each segment may have a different transport strategy. For example, between the
MCBCS Controller/Server and the ASBMW, either unicast or uoiticast transport can be used; and between the
ASN-GW and the BSs (belonging to the same MBS Zone), either unicast or mudigtaibution tree or multicast

based multicastlistribution tree can be implementedhe direction of the data pathdswnlink only and thedata

path isrit dedicated to each user lathershared by all useqgre-scribed to the same MCBCS service

45.1 Protocol Stack

45.1.1 Type-1Protocol Stack
The following figure describes thgrotocol stack fothe MCBCS Data Plane.
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R1 R4/R6 R3
| | |
AP | < | ! - | ApP
P <l | > P R P P
cs | «f» | cs GRE | «|» | GRE SR
- 507 LNK LNK | LNK
e |+t [ wac G <|»
802.16 802.16
02 ) 0216 | LNK «» | Nk [ PHY | «ls | PHY | PHY
| | e [ |
CSN MCBCS
MS | BS MBS DPF IASN-GW MBS Distribution DPF| Controller/Server

IP Unicast or IP Multicast
Distribution

IP Unicast or IP Multicast
Distribution

Figure 4-18 : Protocol Stack for Type-1 MCBCS Data Plane
Phasel MCBCS specification focuses on the@S basedransportTheuse of the E#CS based transport is FFS.

45.1.1.1 IP Transport over R3

The MCBCS ControllerServer sends the content paskedsed on the delivgrate of the contentThe MCBCS
ControllerServer may encrypt the content before deliveRor MCBCS Rell.5, acontent packet isransferred
from the MCBCS ControllerServe to theMBS Distribution DPF without any encapsulation oi®8. Hence, the
NAP shall engineer the WIMAX network with no duplication of the destination IP addfgss.destination IP
address of the RBearemacket is anulticastlP address assigned teetcontentvhich is the same multicast IP that
is part of the MCBCS service profile for the MSThe mapping between thmicastmulticast IP addreswith or
without the IP port#o the MCBCS content is ondo-one.

In order to receive the R3 bearer paskasing IP multicast, thé/IBS Distribution DPFsendsan IGMP Join
messageto the multicast routetocated betweenthe ASN andthe CSN duringthe R3 MBS data path setup
procedure.

45.1.1.2 IP Transport over R1/R4/R6

The MBS Distribution DPFdentifies the contentsby the destination unicastiulticast IP addresand port#of the
received R3 packeFor modelB and modelC MBS Sync Function architectufsee sectiod.12for more details)

the MBS Distribution DPF takes the tyfitepacket ppcessing approach and encapsulates the MBS content into a
GRE packet as is, before it is forwarded to the corresponding BSs over the R4/R6 interface for further PHY PDU
processing.

The following figure provides a high level view of the type 1 MBS dath peocessing:
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Figure 4-19 : Example of Type-1 MCBCS Data Transfer

45.1.2 Type-3 Data Path Protocol Stack

Figure 4-20 : Protocol Stack for Type-3 MCBCS Data Plane

45.1.2.1 |IP Transport over R3
Same as IP Transport over R3 for Type 1 data path. See sé&ibri

45.1.2.2 IP Transport over R1/R4/R6

For modelA MBS Sync Function architectei(see sectiort.12for more details)the upper sync executer and the
sync controller are collocated with the MESstribution DPF. The Primary MBS Distribution DPF classifies the
receives R3 bearer packets davardsthem to the sync controller to generate the rules and from there to the upper
sync executer in order to generate the MAC burst that contains one or more MAC PDUs, including the GMH and
CRC that are based on the rules from sync controller. The mappimgearethe MCID and the content is done at the
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