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2 Document Scope 1 

This section describes the phase-1 development of Multicast and Broadcast (MCBCS) services for the WiMAX 2 

network which is fully compliant to IEEE 802.16-Rev2 [3] specification and more importantly, it is fully compliant 3 

to the WiMAX Forum TWG Rel-1.0 and the upcoming TWG Rel-1.5 system profiles.   . 4 

This document refers to the service requirements that are provided by SPWG to specify over the system 5 

requirements and stage 2 specifications to support the MCBCS services in WiMAX network. The following 6 

summarized the agreed partitioning of the phase-1 and phase-2 development for the support of MCBCS in the 7 

WiMAX network.   8 

 9 
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Table 2-1: Phase-1 Scope for MCBCS Development 1 

SPWG Req# Requirements            Phase1        Phase2 

R-[333] In WIMAX networks, MCBCS feature specifications MAY maximize reuse of 

existing MCBCS frameworks defined by other standard organizations such as 

3GPP Ref[60], 3GPP2 Ref [93] and Ref[85] and OMA Ref [115], in order to 

maximize reuse of existing broadcast/multicast technologies and opportunities for 

shared network resources. 

Informative Note: Full compatibility with 3GPP and 3GPP2 network solutions may 

be achieved but is not required. 

X  

R-[334] WiMAX networks with MCBCS capability SHOULD be consistent with OMA 

defined BCAST architecture model Ref [115], interfaces and protocols to deliver 

multicast/broadcast services. 

 X 

 

R-[335] WiMAX networks with MCBCS SHALL provide radio resource sharing between 

broadcast, multicast and unicast transmissions. 

X  

R-[336] The WiMAX network SHALL provide open interfaces between functional entities 

that support MCBCS 

X  

R-[337] Upon subscription to a MCBCS program, the WiMAX network SHOULD utilize 

standardized mechanism from 3GPP, 3GPP2, or OMA, such as 3GPP Ref[60], 

3GPP2 Ref [93] and Ref[85] and OMA Ref [115], to allow user to set user 

preference. 

X  

R-[338] The WiMAX Network SHALL provide user with means of controlling, e.g. 

receiving and rejecting, his or her subscribed MCBCS program while at home or 

roaming,. 

 X 

NOTE: The MCBCS roaming support is part of Phase-2 

R-[339] The WiMAX network MAY store the MCBCS user service preferences and use 

them in content delivery and charging considerations . 

X  

R-[340] The WiMAX network MAY collect MCBCS statistical data such as lost frames, 

assigned resources, achieved bit-rates, etc. 

X  

R-[341] The WiMAX network SHALL provide procedures and signaling to trigger the 

collection of MCBCS statistics from select MSs based on operator policy. 

X  

R-[342] The WiMAX network SHALL be capable of delivering the collected MCBCS 

statistics to OAM&P functional elements. 

X  

R-[362] In a WiMAX network that supports power saving modes, the MS SHALL receive 

MCBCS programs in the power saving modes at the negotiated QoS level. 

X  

R-[343] The MCBCS transmission zone for each MCBCS program SHALL be 

independently defined. 

X  

R-[434] The WiMAX Network SHALL allow every BS to simultaneously transmit 

broadcast, multicast, and unicast data on the same radio. 

X  

R-[477] The AP SHALL have the ability to independently configure the MCBCS 

Transmission Zones for each MCBCS program. 

X  

R-[478] The SP SHALL be able to determine and to provide to AP the service areas where a 

specific MCBCS program is to be offered. The service area refers to specific 

geographic or regulatory defined regions 

X  

R-[346] One MCBCS transmission zone MAY span multiple cells/sectors of the same 

WiMAX network. 

X  

R-[472] The Transmission Zones for the same MCBCS program MAY overlap, so that one 

BS MAY belong to multiple MCBCS Transmission Zones. 

X  
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R-[346] One MCBCS transmission zone MAY span multiple cells/sectors of the same 

WiMAX network. 

X  

R-[472] The Transmission Zones for the same MCBCS program MAY overlap, so that one 

BS MAY belong to multiple MCBCS Transmission Zones. 

NA NA 

NOTE: This requirement will further be clarified until IEEE settles with the 

definition of the MBS Zone.   

R-[347] It SHOULD be possible to use RF boundaries such as sectors, cells, clusters, to 

define the MCBCS transmission zones.. 

X  

R-[349] Each BS in the MCBCS transmission zone, when offering Multicast Services, MAY 

independently decide to use over the air unicast or multicast transmission for 

distribution of the MCBCS program based on the number of users served by the 

BS, on the QoS associated with the MCBCS flows, or other configurable radio 

resource management policies. 

 X 

NOTE: Dynamic switching support between unicast and multicast transport for 

MCBCS is deferred to phase-2.  Sprint, Nokia and NSN object with such decision.   

R-[350] Delivery verification: the WiMAX network SHALL provide secure mechanisms to 

request for and capture content delivery confirmation for MCBCS messages 

requiring delivery confirmation by the MS. 

 X 

R-[351] When MCBCS delivery verification is supported, the WiMAX network SHOULD 

schedule the uplink transmission of the verification messages in order to minimize 

their impact on the normal network operation and services. 

 X 

R-[352] The WiMAX network MAY synchronously simulcast the same MCBCS program 

from multiple BSs to facilitate macro-space diversity combining of the signals 

received by the MS. The WiMAX network SHALL support Multi -BS access type 

defined in the IEEE 802.16e-2005 standard Ref[9]. 

X  

R-[353] The WiMAX network MAY support independent scheduling of MCBCS 

transmissions by individual base stations, i.e. for the case of single BS MCBCS.. 

X  

R-[354] All media types for MCBCS SHALL be supported independently of the specific 

data types and formats used for media encoding, including but not limited to: 

̋dText, including embedded hypertext 

̋dStill Images 

̋dVideo 

̋dSpeech 

̋dMono/Stereo Audio 

X  

R-[355] The WiMAX network SHALL provide the means for discovery and initial 

acquisition of Service Information 

X  

R-[491] The WiMAX network SHALL provide the Service Information including 

Program/Content general information, Program/Content access information, and 

Program/Content acquisition information 

X  

R-[356] The WiMAX network SHALL be able to provide the necessary QoS for real-time 

applications such as audio and video 

X  

R-[357] The MCBCS capability SHALL enable multiple priority levels for MCBCS flows, 

so that if contention for resources arises, a higher-priority MCBCS flow SHALL 

have precedence over lower-priority flows.. 

 X 

R-[358] The WiMAX MS MAY be involved in multiple concurrent active MCBCS and 

unicast sessions. 

X  

R-[359] The WiMAX network SHALL support MS or Network initiated activation of 

additional MCBCS and unicast sessions while delivering the MCBCS and/or 

unicast program. 

X  
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NOTE: MS initiated is deferred to Phase-2.  

R-[360] The MS SHALL be able to receive incoming call/service notification while 

receiving MCBCS programs. 

X  

R-[361] When a MS fails to successfully receive parts of a MCBCS content, the MS MAY 

selectively request for and receive the missing parts 

 X 

R-[363] The WiMAX network MAY support multiple concurrent MCBCS transmissions of 

independent programs over dissimilar transmission zones, e.g. MCBCS 

Transmission zones configured for and associated with transmission of local, 

regional or national MCBCS Programs all in the same network. For example a 

network consisting of 200BSôs may define 50 local, 5 regional and 1 National 

Zones. 

X  

R-[364] Roaming MCBCS users SHOULD receive MCBCS content from home network 

MCBCS service delivery and from serving network MCBCS service delivery based 

on policy and business agreements. 

 X 

R-[365] The WiMAX network SHALL be able to authenticate MCBCS users, to provide 

service protection. 

X  

R-[366] The WiMAX network SHALL authorize MCBCS users on designated subscribed 

MCBCS programs. 

X  

R-[367] The WiMAX network SHALL support both static multicast group and dynamic 

multicast group. 

Any member of the group SHOULD be able to check the integrity and authenticate 

the source of each packet in multicast or broadcast data streams. 

  

NOTE: Dynamic multicast is phase-2  work item  X 

R-[368] MCBCS authentication MAY be different between broadcast and multicast 

operation. 

X  

R-[369] The WiMAX network SHALL support application-level encryption of MCBCS 

content. 

X  

R-[370] The WiMAX network SHALL support secure delivery of MCBCS content and 

service related information to the subscribed users. 

X  

R-[371] The WiMAX network SHOULD control MCBCS content distribution as per OMA 

Digital Rights Management Ref [116]. 

TBD  

NOTE: Need to consult with security group for advice regarding the content 

security support with this mechanism when the application layer encryption is 

already supported. 

R-[372] Accounting records SHALL include the following information: 

̋dDelivered content and service class 

̋dGeographic Service Area 

Å Time and date of start and end of content delivery 

̋dDelivery confirmation if applicable 

̋dUser information 

̋dThe accounting record MAY also include some information on radio resources 

utilized to offer the MCBCS service to the user 

X  

 1 
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3 MCBCS Network Reference Model 1 

3.1 Overview of MCBCS Network Reference Model  2 

This section describes the system functional components that are required to support MCBCS over a WiMAX 3 

network.   4 

MCBCS shall leverage the airlink features at both the MAC and PHY layers, defined in the IEEE 802.16Rev2 5 

specification, to establish and to release the transport of the MCBCS content(s). The WiMAX MCBCS system is 6 

composed of ASN and CSN WiMAX- specific procedures and signaling. 7 

Application level procedures and signaling between the MBS client in the MS and the MCBCS Controller/Server in 8 

CSN is out of scope for the WiMAX MCBCS specification. This allows for flexibility when accommodating all 9 

broadcast application level solution such as OMA BCAST. 10 

Note that not all the functional elements, that are described in the following NRM, are within the development scope 11 

of this specification.  The presence of all the functional elements in the NRM is for the purpose of a complete 12 

description of the end-to-end MCBCS system architecture.  When appropriate, the clarification will be provided in 13 

the corresponding functional description.   14 

 15 
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 16 

 17 

 18 

Figure 3-1 :  MCBCS Network Reference Model  19 

 20 

ǒ MCBCS Content Server: 21 

The MCBCS Content Server provides the content for MCBCS services, like multimedia flows, data files, etc. The 22 

content provider can be the NSP or can be a third party such as commercial broadcast network servers/video head,  23 

outside the WiMAX network. The interface between the MCBCS Controller/Server function and the Content 24 
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Server is out of scope of this specification.  There may be one or more MCBCS Content/Servers. The 1 

development of the MCBCS Content Server is not within the scope of this specification.   2 

 3 

MCBCS Functions in the CSN 4 

 5 

ǒ MCBCS Controller/Server:  6 

The MCBCS Controller/Server is an optional network entity that hosts all the MCBCS specific functional 7 

components in the CSN. It may perform the following functions: 8 

ü IP multicast group management   9 

ü MCBCS program management 10 

ü MCBCS service announcement management, including MCBCS service guide manipulation and 11 

distribution.  12 

ü MCBCS MS and network session management 13 

ü Data encryption support 14 

ü Application layer key management 15 

ü Security association below application layer, e.g. SRTP, IPSec 16 

  17 

The design of the ñoptionalò MCBCS Controller/Server is based on the assumption that the bearer plane 18 

establishment, as well as the service association between the ASN and CSN, is statically configured by default; 19 

however, it can also be dynamically established based on some form of event trigger within the ASN associated with 20 

the given MCBCS service, and that the given MCBCS service is permanent.  21 

Not all CSN functions for WiMAX MCBCS are specified here in this specification. When applicable, references to 22 

other specifications will be provided for corresponding functions. 23 

For the phase-1 implementation, if the MCBCS Controller/Server is supported at the CSN, the dynamic signaling 24 

communication between the ASN and CSN over the R3 interface shall be supported.   Optionally, the configuration 25 

information exchange between the MCBCS Controller/Server and the ASN MBS Proxy/MBS Distribution DPF can 26 

also be statically configured.  27 

 28 

ǒ AAA/Policy Function (PF) 29 

ü This entity is responsible for MCBCS authentications, authorizations, and accounting. It accesses the 30 

Subscriber Profile Repository to obtain relevant information. This entity is also responsible for providing 31 

the MS access authorization for the access of a particular MCBCS service over the corresponding WiMAX 32 

access network.  33 

The AAA and PF are not required to be co-located.  The MS WiMAX access authorization is also used to 34 

authorize access to the MCBCS services that can be supported by the AAA. The interaction with the PF for 35 

MCBCS support is FFS.  36 

 37 

ǒ Subscriber Profile Database:  38 

ü Stores and manages subscriber profiles. 39 

ü The interface between the subscriber profile database, the AAA, and the MCBCS Controller/Server is out 40 

of scope of this specification. The subscriber profile database may be the same as the one used for unicast 41 

services. 42 

 43 
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MCBCS Entiti es and Functions in the NAP 1 

 2 

ǒ MBS Proxy:  3 

MBS Proxy is a control plane function for the whole MBS zone, located in the ASN-GW to support MCBCS 4 

service..In some cases, for a given MCBCS service, the span of control of the MBS Proxy can be spread across 5 

one or more MBS zones. MBS Proxy is collocated with the MBS Distribution DPF. However, for a given MBS 6 

zone, there shall be no more than one MBS Proxy.  The MBS Proxy may responsible for the following functions: 7 

  8 

ü  Interact with the ASN and CSN MCBCS functions to support MCBCS network session management. .  9 

ü Assign the MCBCS access parameters such as MCIDôs, MBS Zone IDôs, etc. for a given MBS Zone 10 

ü MBS service policy enforcement for multicast transport (e.g. QoS, accounting, MCBCS Transmission Zone 11 

to MBS Zone mappings, etc.) to enable the MCBCS service over the WiMAX system. 12 

ü Interface with the MBS Distribution DPF to trigger MBS DP establishment, maintenance, and release within 13 

a   MBS zone 14 

 15 

  16 

ǒ Anchor SFA: 17 

Anchor Service Flow Authorization (SFA) is a logical entity in the ASN, which is located in the ASN-GW/ASN.   18 

In addition to the functions that the SFA supports for the existing unicast service flow, when MCBCS service is 19 

enabled for a given MS, the following functions are added to the anchor SFA:   20 

ü The anchor SFA is responsible for managing the MCBCS service request for a given MS according to its 21 

corresponding userôs service profile if the userôs service profile is downloaded to the anchor SFA. 22 

ü Assign service flow ID for a given MCBCS service flow for the MS once the MCBCS service is authorized 23 

by the AAA/PF for the MS 24 

ü May interact with MBS Proxy to support the MCBCS service flow establishment, modification and release 25 

 26 

The SFA may not be collocated with the MBS Distribution DPF. 27 

 28 

ǒ MBS Distribution DPF: 29 

The MBS Distribution DPF function is a bearer plane entity in the NAP, which is located at the ASN-GW for the 30 

MBS bearer control management and data distribution for one or more MBS Zones. The main functions of the 31 

MBS Distribution DPF are:   32 

ü  MBS bearer control management including the datapath (DP) establishment, maintenance, and release.  33 

ü  MBS bearer traffic classification and data distribution  34 

ü  GRE key and sequencing number management and distribution.  35 

ü  Support the MCBCS accounting agent functions for the MCBCS accounting support 36 

ü  Forward the MBS packets received over the R3 interface from the MCBCS Controller/Server to the MBS 37 

data sync functions in order to support downlink frame level coordination or macro diversity  38 

ü Primary MBS Distribution DPF is unique per MBS zone. 39 

ǒ Act as an IGMP client.  Send IGMP report message to the last MR between the ASN and the CSN to 40 

join IP multicast group tree. 41 

ǒ Interact with MBS sync function to support downlink frame offset synchronization for inter MBS 42 

Zones and, frame level synchronization or macro diversity for intra MBS Zone 43 

ǒ To manage more than one zone if synchronization is required between zones 44 

ü Serving MBS Distribution DPF: 45 
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¶ Forward IP multicast packets received from the primary MBS Distribution DPF if unicast 1 

transport multicast distribution tree is used  2 

¶ Potentially act as the Secondary Distribution MBS DPF in a MBS zone to receive data from 3 

Primary MBS Distribution DPF and further deliver content in its zone if synchronization between 4 

zones is supported. 5 

 6 

ǒ MBS DPF   7 

ü The MBS DPF includes the collection of MBS bearer control management specific functions of ASN which 8 

are located at the BS.  9 

.  10 

¶ SFM 11 

SFM is a service flow management logical entity in the ASN and is located at the BS. In additional to the normal 12 

functions that the SFA supports for unicast service flow, when MCBCS service is enabled for a given MS, the 13 

SFM is responsible for: 14 

ü the creation, modification or deletion of service flow for a given IP multicast address and the associated 15 

airlink service parameters assignment for an MS using the IEEE 802.16Rev2 based DSx airlink signaling . 16 

 17 

ǒ MBS Sync function 18 

The MBS Sync Function is designed to coordinate the MCBCS content downlink transmission over a single 19 

frequency or multi-frequency WiMAX networks in one or more MBS zones.  The MBS Synch function consists of 20 

two sub functions: 21 

MBS Sync Controller Function 22 

o A centralized control entity that is responsible for interacting with the MBS Distribution DPF in order 23 

to specify the synchronization rules, including time stamp to support the downlink frame level 24 

coordination or macro diversity.  25 

o Delivers the MBS sync rules including time stamp to the MBS Sync Executer. 26 

o An MBS Sync Controller may support more than one MBS Zones, however an MBS zone shall not be 27 

served by more than one MBS Sync Controllers. 28 

. 29 

NOTE:  The support of the MBS Sync Controller Function at the ASN-GW/ASN is required and mandatory. 30 

However, it is optional to support the MBS Sync Controller Function at a selected BS that is a member of a 31 

given MBS Zone.   32 

MBS Sync Executer Function 33 

o MBS Sync Executer is responsible for executing the MBS synchronization rules that are instructed by 34 

MBS Sync Controller in support of data synchronization. 35 

It is further divided into two sub functions: 36 

MBS Upper Sync Executer 37 

­ MBS Upper Sync Executer is responsible for constructing the MAC PDU and package them 38 

into a MAC burst based on the sync rule received from the MBS Sync controller. 39 

 MBS Lower Sync Executer 40 

­     MBS Lower Sync Executer is responsible for constructing the final PHY burst which is 41 

corresponding to the MCID(s) in the given MBS permutation zone that is corresponding to an 42 

MBS Zone based on the sync rules that it received from MBS Sync Controller  43 
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­ Delivers the mapping information of the MCIDôs to the corresponding MBS zone IDôs, etc. 1 

­ Broadcast the MBS_MAP_IE, MBS_MAP and MBS_DATA_IE including the MBS zone ID 2 

and MCID. 3 

 4 

ǒ MBS Client 5 

The MBS Client represents functionality required by the MS to support the MCBCS service delivery.  The MBS 6 

client implements the following functions: 7 

ü  The PHY and MAC layers protocol specification with all the related MBS functionalities shall be complaint 8 

with IEEE P802.16-Rev2 [3]. 9 

ü  IP multicast capable IPv4 and IPv6 stack 10 

ü  Application layer ï Application client at the application layer may be responsible among other things for the 11 

following functions:  12 

ǒ Service discovery/announcement 13 

ǒ Service subscription/registration 14 

ǒ Application layer security (if required) 15 

ǒ Optional statistic collection support 16 

ǒ  Reconstruction of the MCBCS program content 17 

The above layers may be tightly coupled implying a requirement for a specific ñintegrated MBS clientò, otherwise 18 

for a loosely coupled layers the clients may be simpler.  In the latter case, an MBS Application Client at the 19 

application layer is assumed to be an off-the-shelf product and its functionality is out of the scope for this 20 

specification.  21 

 22 

3.2 MCBCS Specific Reference Points  23 

This section describes all the related WiMAX NRM reference points that are related to the MCBCS system solution. 24 

Table 3-1 : MCBCS Reference Point Impact Summary 25 

Reference point Functions 

R1 V  IEEE 802.16-Rev2 [3] support 

R2 

V  Support of Subscription 

V  Service Guide Distribution (optional, see note-1below) 

V  Key delivery 

V  Support of Notification 

V  Support of Reception Report 

R3 

V  MCBCS Session Management 

V  Multicast support   

V  QoS management 
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R4/R6 

V  Datapath control and bearer plane management 

V  Multicast support   

V  Transfer synch. Information, data 

R8 
V  Transfer synch. Information 

 1 

 2 

Note:  3 

1) The service guide can be downloaded to the user over R2; however, the service guide can also be delivered via 4 

other means such as SMS, or via other terminal device that can obtain the service guide offline. 5 

 6 
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4 MCBCS Normative Procedures   1 

4.1 MCBCS Controller/Server Discovery  2 

MCBCS Controller/Server Discovery is an optional feature to enable dynamic MCBCS Controller/Server 3 

assignment to the MS to register with the MCBCS service. 4 

 5 

4.1.1 General Procedure 6 

MS can locate the MCBCS Controller/Server via two main mechanisms. One is via the pre-configuration at the MS 7 

regarding the addressing information (e.g. IP address or URL) of the MCBCS Controller/Server. An alternative is to 8 

have the MS to discover MCBCS Controller/Server dynamically.  9 

In the pre-configuration approach, MCBCS Controller/Server IP address or URL are pre-installed in the MS (e.g. via 10 

OTA), the type of configuration method is out of scope of this specification.  11 

For the dynamic MCBCS Controller/Server discovery approach, regardless the MS has been pre-configured with the 12 

addressing information of the MCBCS Controller/Server, the MS may decide to locate another possible MCBCS 13 

Controller/Server for the current serving ASN via the support of DHCP, SMS, website, etc to obtain MCBCS 14 

Controllerôs /Serverôs IP address(es) and/or domain name(s). 15 

The following figures describe the dynamic MCBCS Controller/Server Discovery approach via the support of 16 

DHCP Proxy and DHCP Relay for both IPv4 an IPv6. 17 

It is mandatory to support the pre-configured information of the MCBCS Controller/Server at the MS; and it is 18 

optionally to enable the dynamic MCBCS Controller/Server discovery via the support of DHCP or DNS. 19 

MS
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ASN

AAA
MCBCS 

Controller/

Server

CSN

2)Access Accept

(IP address or FQDN of 

MCBCS Controller/Server)
3̃DHCP Discovery/Solicit

6̃DHCP ACK/Reply 

(IP address or FQDN of MCBCS 

Controller/Server)

DNS 

Server

Service Announcement/Discovery

Anchor 

Auth

5̃DHCP Request 

/Request

4̃DHCP Offer/Advertise

(IP address or FQDN of MCBCS 

Controller/Server)

7̃DNS Query/Response(IP address of MCBCS Controller/Server)

1)Initial Network Entry

 20 

Figure 4-1 :  Dynamic MCBCS Controller/Server Discovery via DHCP Proxy  21 

Step 1 22 

MS performs the initial network entry.  23 

Step 2 24 
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AAA returns the IP address(es) or FQDN(s) of MCBCS Controller/Server (s) via Access-Accept message during the 1 

initial network entry process. The anchor Authenticator of the MS will then forward the IP addressing information 2 

of the assigned MCBCS Controller/Server(s) to the DHCP Proxy at the serving ASN to prepare for the future DHCP 3 

inquiry from the MS. 4 

Step 3 5 

MS may send either DHCP Discovery message in the case of IPv4, or SOLICIT message in the case of IPv6 towards 6 

DHCP Proxy in ASN to obtain the contact information of MCBCS Controller/Server(s).  7 

Step 4 8 

The DHCP Proxy will then respond to the MS with IPv4/IPv6 address(es) or FQDN(s) of MCBCS 9 

Controller/Server(s) in the DHCP OFFER/ADVERTISE message (Option 88 in case of DHCPv4 and Option 33 in 10 

case of DHCPv6). 11 

Step 5 12 

MS may send either DHCP Request message in the case of IPv4, or REQUEST message in the case of IPv6 towards 13 

DHCP Proxy in ASN to confirm the contact information of MCBCS Controller/Server(s). 14 

Step 6 15 

The DHCP Proxy will then respond to the MS with the DHCP-ACK/REPLY message, maybe including IPv4 /IPv6 16 

address(es) or FQDN(s) of MCBCS Controller/Server(s). 17 

Step 7 18 

If the FQDN(s) is returned from DHCP Proxy, the MS may then perform one or more DNS queries (for the FQDN 19 

returned in DHCP-Ack/REPLY) to retrieve the IPv4/IPv6 address(es) of the MCBCS Controller/Server (s). 20 

 21 

 22 

MS
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Controller/

Server

CSN
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(IP address or FQDN of MCBCS 

Controller/Server)
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(IP address or FQDN of MCBCS 

Controller/Server)

DNS 

Server

Service Announcement/Discovery

Anchor 
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5̃DNS Query/Response(IP address of MCBCS Controller/Server)
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 23 

Figure 4-2 : Dynamic MCBCS Controller/Server Discovery via DHCP Proxy with DHCP-24 

Inform/Information-Request 25 

 26 

Step 1 27 
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MS performs the initial network entry.  1 

Step 2 2 

AAA returns the IP address(es) or FQDN(s) of MCBCS Controller/Server(s) via Access-Accept message during the 3 

initial network entry process. The anchor Authenticator of the MS will then forward the contact information of the 4 

assigned MCBCS Controller/Server(s) to the DHCP Proxy at the serving ASN to prepare for the future DHCP 5 

inquiry from the MS. 6 

Step 3 7 

MS may send either DHCP-Inform message in the case of IPv4, or Information-Request message in the case of IPv6 8 

towards DHCP Proxy in ASN to obtain the contact information of MCBCS Controller/Server. 9 

Step 4 10 

The DHCP Proxy will then responds to the MS with the DHCP-ACK/REPLY message, maybe including IPv4 /IPv6 11 

address(es) or FQDN(s) of MCBCS Controller/Server(s). 12 

Step 5 13 

If the FQDN(s) is returned from DHCP Proxy, the MS may then perform one or more DNS queries (for the FQDN 14 

returned in DHCP-Ack/REPLY) to retrieve the IPv4/IPv6 address(es) of the MCBCS Controller/Server (s) 15 

 16 
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 17 

Figure 4-3 : Dynamic MCBCS Controller/Server Discovery via DHCP Relay  18 

 19 

Step 1 20 

MS performs the initial network entry procedure.  21 

Step 2 22 
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AAA returns the IP address of Serving DHCP Server via Access-Accept message after the successful initial network 1 

entry process. The anchor Authenticator of the MS will then install the DHCP Server address to the DHCP Relay at 2 

the serving ASN to prepare for the future DHCP inquiry from the MS. 3 

Step 3-4 4 

MS sends either DHCP-Discovery message in the case of IPv4, or the SOLICIT message in the case of IPv6 towards 5 

ASN. The DHCP Relay intercepts the MSôs DHCP request and forwards this corresponding DHCP message to the 6 

Serving DHCP Server based on the DHCP Serverôs IP address that was received in Step-1 to inquire about the 7 

contact information of MCBCS Controller/Server(s). 8 

Step5-6 9 

The Serving DHCP Server will respond to the MS via the DHCP Relay with IPv4/IPv6 address(es) or FQDN(s) of 10 

the MCBCS Controller/Server(s) in the DHCP OFFER/ADVERTISE message (Option 88 in case of DHCPv4 and 11 

Option 33 in case of DHCPv6). 12 

Step 7-8 13 

MS sends either DHCP-Request message in the case of IPv4, or the REQUEST message in the case of IPv6 towards 14 

ASN. The DHCP Relay intercepts the MSôs DHCP request and forwards this corresponding DHCP message to the 15 

Serving DHCP Server based on the DHCP Serverôs IP address that was received in Step-1 to confirm the addressing 16 

information of MCBCS controller (s). 17 

Step9-10 18 

The Serving DHCP Server will respond to the MS via the DHCP Relay with DHCP-ACK/REPLY message, maybe 19 

including IPv4/IPv6 address(es) or FQDN(s) of the MCBCS Controller/Server(s). 20 

Step-11 21 

If the FQDN(s) are received from DHCP Server, the MS performs one or more DNS queries (for the FQDN returned 22 

in DHCP-Ack/REPLY) to retrieve the IPv4/IPv6 address(es) of the MCBCS Controller/Server(s). 23 

 24 

 25 
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Figure 4-4 : Dynamic MCBCS Controller/Server Discovery via DHCP Relay with DHCP-1 

Inform/Information 2 

 3 

 4 

Step 1 5 

MS performs the initial network entry procedure.  6 

Step 2 7 

AAA returns the IP address of Serving DHCP Server via Access Accept message after the successful initial network 8 

entry process. The anchor Authenticator of the MS will then install the DHCP Server address to the DHCP Relay at 9 

the serving ASN to prepare for the future DHCP inquiry from the MS. 10 

Step 3-4 11 

MS sends either DHCP Inform message in the case of IPv4, or the Information-Request message in the case of IPv6 12 

towards ASN. The DHCP Relay intercepts the MSôs DHCP request and forwards this corresponding DHCP message 13 

to the Serving DHCP Server based on the DHCP Serverôs IP address that was received in Step-2 to inquire about the 14 

addressing information of MCBCS Controller/Server(s). (MS will use the same Options as explained for DHCP 15 

Proxy Case for obtaining IPv4 /IPv6 address(es) or FQDN(s) of MCBCS Controller/Server(s) ) 16 

Step5-6 17 

The Serving DHCP Server will respond to the MS via the DHCP Relay with DHCP ACK/REPLY message, maybe 18 

including IPv4/IPv6 address(es) or FQDN(s) of the MCBCS Controller/Server(s). 19 

Step-7 20 

If the FQDN(s) are received from DHCP Server, the MS performs one or more DNS queries (for the FQDN 21 

returned in DHCP Ack/REPLY) to retrieve the IPv4/IPv6 address(es) of the MCBCS Controller/Server(s). 22 

 23 

4.1.2 Co-existence of Service Pre-configuration and Dynamic Discovery of the MCBCS 24 

Controller/Server to Support NAP sharing  25 

Within the same ASN, if the NAP is shared between different NSPs, different MCBCS Controller/Server discovery 26 

mechanisms can be supported. Dynamic MCBCS Controller/Server discovery method can co-exist with other 27 

configuration schemes such as OTA, for configuring MCBCS Controller/Server information locally in the MS.  28 

Regardless the MS obtain the MCBCS Controller/Server IP address(es) via either pre-configuration or dynamic 29 

discovery, the same MCBCS information acquisition procedure applies for the MS to inquire MCBCS programming 30 

information from the MCBCS Controller/Server.   31 

 32 

4.1.3 AAA server procedure 33 

During the MS initial network entry phase, upon receiving Access Request message which may include the IP 34 

address or FQDN of the local MCBCS Controller/Server that can serve the MS for the MCBCS service, and if the 35 

MS is successfully authenticated, AAA server SHALL respond to the Anchor Authenticator with Access Accept 36 

which may include IP address or FQDN of MCBCS Controller/Server in the case when the DHCP Proxy is enabled 37 

for the MS,  or may include IP address of Serving DHCP Server in the case when the DHCP Relay is enabled for the 38 

MS; .  Otherwise, if the MS is failed to be authenticated, AAA server SHALL respond with Access Reject with no 39 

information relating to the MCBCS Controller/Server.  40 

 41 

4.1.4 Anchor Authenticator procedure 42 

Upon receiving Access Accept, if the IP address or FQDN of the local MCBCS Controller/Server is present, Anchor 43 

Authenticator SHALL pass on this IP address or FQDN  to the appropriate DHCP Proxy or pass on the DHCP 44 
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server address to the appropriate DHCP relay at the serving ASN to prepare for the future DHCP inquiry from the 1 

MS. 2 

 3 

 4 

4.1.5 DHCP Server procedure 5 

If a DHCP Discovery message or a Solicit message is received from the MS in the case of IPv4 or IPv6, respectively, 6 

via the DHCP relay, the DHCP Server may respond to the MS with the appropriate IP address (Option 89 in case of 7 

DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 8 

and Option 33 in case of DHCPv6) in the DHCP Offer for IPv4 or the DHCP Advertise message for IPv6. 9 

If a DHCP Request message, is received from the MS in the case of IPv4 or IPv6 via the DHCP Relay, the DHCP 10 

Server SHALL confirm this IP address (Option 89 in case of DHCPv4 and Option 34 in case of DHCPv6) or FQDN 11 

of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case of DHCPv6) and respond to the 12 

MS with the DHCP ACK or the DHCP Reply message to include the IPv4 or the IPv6 address of MCBCS 13 

Controller/Server respectively; or alternatively, to include the FQDN of the MCBCS Controller/Server. . 14 

If a DHCP inform message, or a DHCP Information message is received from the MS in the case of IPv4 or IPv6, 15 

respectively, via the DHCP Relay, the DHCP Server should respond to the MS with IP address (Option 89 in case of 16 

DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 17 

and Option 33 in case of DHCPv6) in the DHCP ACK or the DHCP Reply message. 18 

 19 

4.1.6 DHCP Relay Procedure 20 

No change to standard DHCP Relay behavior.  21 

 22 

4.1.7 DHCP Proxy Procedure 23 

Upon receiving the IP address or FQDN of the assigned MCBCS Controller/Server from Anchor Authenticator, 24 

DHCP Proxy should then maintain this information for the corresponding MS to prepare for the future DHCP 25 

inquiry from the MS. 26 

If a DHCP Discovery message, or a Solicit message is received from the MS in the case of IPv4 or IPv6, 27 

respectively, the DHCP Proxy SHALL respond to the MS with IP address (Option 89 in case of DHCPv4 and 28 

Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 29 

33 in case of DHCPv6) in the DHCP Offer for IPv4 or the DHCP Advertise message for IPv6. 30 

If a DHCP Request message is received from the MS in the case of IPv4 or IPv6, the DHCP Proxy SHALL confirm 31 

this IP address or FQDN of MCBCS Controller and respond to the MS with the DHCP ACK or the DHCP Reply 32 

message to include the IPv4 or the IPv6 address of MCBCS Controller/Server, respectively; or alternately, to 33 

include the FQDN of the MCBCS Controller/Server. 34 

If a DHCP inform message, or Information message is received from the MS in the case of IPv4 or IPv6, 35 

respectively, the DHCP proxy may respond to the MS with IP address (Option 89 in case of DHCPv4 and Option 34 36 

in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case 37 

of DHCPv6) in the DHCP ACK or the DHCP Reply message, respectively. 38 

 39 

4.1.8 MS Procedures 40 

MS may send either DHCP Discovery message, or Solicit message to the DHCP Proxy or the DHCP Relay to ASN, 41 

in the case of IPv4 or IPv6, respectively, to obtain the IP address (Option 89 in case of DHCPv4 and Option 34 in 42 

case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case of 43 

DHCPv6). 44 

Upon receiving DHCP Offer or the DHCP Advertise message from the DHCP Proxy or the DHCP Relay, which 45 

may include the IP address (Option 89 in case of DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS 46 
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Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case of DHCPv6), the MS should send the DHCP 1 

Request message, or the DHCP Request message to the DHCP Proxy or the DHCP Relay in ASN, in the case of 2 

IPv4 or IPv6, respectively, to confirm this IP address (Option 89 in case of DHCPv4 and Option 34 in case of 3 

DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 and Option 33 in case of 4 

DHCPv6). 5 

Alternatively, MS may send either DHCP Inform message, or the Information message to the DHCP Proxy or the 6 

DHCP Relay in ASN, in the case of IPv4 or IPv6, respectively, to obtain the IP address (Option 89 in case of 7 

DHCPv4 and Option 34 in case of DHCPv6) or FQDN of MCBCS Controller/Server (Option 88 in case of DHCPv4 8 

and Option 33 in case of DHCPv6). 9 

Upon receiving the DHCP ACK or the DHCP Reply message from the DHCP Proxy of the DHCP Relay, the MS 10 

may perform one or more DNS queries to retrieve the IPv4 or the IPv6 address of MCBCS Controller/Server if the 11 

FQDN is returned. 12 

 13 

4.1.9 DHCP option  14 

For DHCPv4, the MS MAY request either or both of the MCBCS Controller/Server Domain Name List and the 15 

IPv4 Address options in the Parameter Request List option (code 55) as defined in RFC2132. 16 

For DHCPv6, the MS MAY request either or both of the MCBCS Controller/Server Domain Name List and the 17 

IPv6 Address options in the Options Request Option (ORO) as described in RFC3315. 18 

If the MS receives both the MCBCS Controller/Server Domain Name List and IPv6 or IPv4 Address options, it 19 

SHOULD use the Domain Name List option. In this case, the MS SHOULD NOT use the MCBCS 20 

Controller/Server IPv6 or IPv4 Address option unless the server in the MCBCS Controller/Server Domain Name 21 

List cannot be resolved or reached. 22 

For more details of the DHCP options as specified in this section SHALL be referred to RFC 4280. Any reference of 23 

ñBCMCSò in RFC 4280 is to be substituted by ñMCBCSò as they are referring to the same concept. 24 

 25 

4.1.10 Error Handling 26 

If the MCBCS Controller/Server discovery procedure encounters any unresolvable/non-recoverable errors, both 27 

network and MS will terminate the procedure with appropriate error handling. The details of the error handling 28 

implementation are beyond the scope of this specification. 29 

 30 

4.1.10.1 No information of MCBCS Controller/Server in the Access Accept message 31 

If no information of MCBCS Controller/Server is returned in the Access Accept message after the MS has been 32 

successfully authenticated, the MS SHALL either use a pre-configured information, if available, or otherwise 33 

assume that MCBCS services are not available. 34 

 35 

4.1.10.2 Timers consideration for DHCP Proxy in the ASN and DHCP Relay 36 

All the timers shall be set and cleared according to RFC 2131 (DHCP), RFC 3315 (DHCPv6) specifications. 37 

 38 

4.1.10.3 Handling Error Condition 39 

Error handling as specified in RFC 2131 (DHCP), RFC 3315 (DHCPv6) specifications shall be supported..  40 

 41 
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4.1.11 RADIUS Related Messages and Attributes 1 

The additional Radius attributes exchanged between the ASN NAS and the AAA to support the dynamic MCBCS 2 

Controller/Server discovery are described in section 5.3.1.1. 3 

 4 

 5 

4.2 End-to-end MCBCS Service Establishment   6 

This section describes the network perspective system initialization and establishment for enabling the MCBCS 7 

broadcast and static multicast service and depicts two examples of service initialization and establishment scenarios.  8 

The Figure 4-5 is to describe the system behaviors when some of network events, e.g. the very first initial network 9 

entry of the MS, who is entitled for receiving the given MCBCS service, is used to trigger the network initialization 10 

and establishment of the MCBCS service over the WiMAX network. Likewise, the very last network exit of the MS, 11 

who is entitled for receiving the given MCBCS service, may be used to trigger the network termination of the 12 

MCBCS service over the WiMAX.   13 

MS

MBS-SFM/

MBS-DP

BS

Anchor

 SFA

Anchor 

ASN-GW CSN

 1. MS Initial Network Entry

2. PPSF/ISF Establishment

3. MCBCS Controller Discovery

4. MCBCS Service Announcement/Discovery

5. MCBCS Service Subscription/Registration followed by Service Authorization

(e.g. HTTP Post)

8. Service flow creation procedure

AAA/Policy 

Server

MCBCS 

Controller/

Server

7. MBS data path registration procedure

MBS Proxy/

MBS Distribution 

DPF

6. Service assocation and establishment procedure

 14 

Note: MBS Proxy and MBS Distribution DPF are always collocated within the same ASN-GW 15 

Figure 4-5 : MCBCS Service Initialization Establishment scenario triggered by the first MS entering 16 

the network 17 

Step-1 18 

MS performs an initial network entry.  19 

Step-2 20 

PPSF/ISF is established according the NWG R1.0 specification.  21 

Step-3 22 
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MS performs a MCBCS controller discovery. If the MS has a local configuration regarding the addressing 1 

information (e.g. IP address or URL) of the MCBCS Controller/Server, this step is not performed.  2 

Step-4 3 

MS gets the MCBCS service information through MCBCS Service announcement.  Refer to the section 4.4.1 for a 4 

detailed description. If the MS already gets the service information through other means, this step is not performed. 5 

Step-5 6 

MS subscribed to the MCBCS program with the serving NSP. If MS has the existing service registration and also 7 

the subscription with the serving NSP prior to the MS attachment to the WiMAX access network, this step is not 8 

performed 9 

Step-6 10 

ASN performs the service initialization and establishment with the corresponding MCBCS Controller(s)/Server(s) 11 

and bearer infrastructure to support the upcoming MBS data. Refer the section 4.3 for the detailed description.  12 

Step-7 13 

The MBS Proxy will trigger the corresponding MBS distribution DPF to establish the multicast data path. MBS 14 

Distribution DPF establishes the multicast data path to all BSs in the same MBS zone or MCBCS Transmission 15 

Zone. Refer to the section 4.5 for the detailed description. 16 

Step-8 17 

Anchor SFA initiates a service flow creation procedure. Refer the Section 4.4 service provisioning section for the 18 

detailed description. 19 

Once the association between MBS Proxy and MCBCS Controller/Server and multicast distribution tree are 20 

established, all subsequent INEs for the MSs with the pre-provisioned MCBCS service will not trigger any MBS 21 

Proxy service association with the MCBCS Controller/Server, nor MBS multicast distribution tree establishment. In 22 

other words, all subsequent INEs for the MSs do not have Step  6) and 7). 23 

 24 

The following section describes another example for MCBCS service scenario based on service initialization with 25 

the session start.  The Session Start may occur independent to the existence of MS.  26 

 27 
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 1 

Note: MBS Proxy and MBS Distribution DPF are always collocated within the same ASN-GW 2 

Figure 4-6 : MCBCS Service Initialization Establishment scenario triggered by the Session Start 3 

 4 

Step-1 5 

ASN performs the service initialization with the corresponding MCBCS Controller(s)/Server(s) and bearer 6 

infrastructure to support the upcoming MBS data.  7 

Step-2 8 

MCBCS controller starts an MCBCS service session by sending a session start message. Refer to section 4.4.2.1 for 9 

more details.   10 

Step-3 11 

The MBS Proxy will trigger the corresponding MBS distribution DPF to establish the multicast data path. MBS 12 

Distribution DPF establishes the multicast data path to all BSs in the same MBS zone or MCBCS Transmission 13 

Zone. Refer to the section 4.5 for the detailed description. 14 

Step-4 15 

MS performs an initial network entry.  16 

Step-5 17 

PPSF/ISF is established according the NWG R1.0 specification.  18 

Step-6 19 

MS performs a MCBCS controller discovery. If the MS has a local configuration regarding the addressing 20 

information (e.g. IP address or URL) of the MCBCS Controller/Server, this step is not performed. For a detailed 21 

description, refer the section 4.1. 22 

Step-7 23 
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MS gets the MCBCS service information through MCBCS Service announcement.  Refer the section 4.4.1.1 for a 1 

detailed description. 2 

Step-8 3 

MS subscribed to the MCBCS program with the serving NSP. If MS has the existing service registration and also 4 

the subscription with the serving NSP prior to the MS attachment to the WiMAX access network, this step is not 5 

performed. 6 

Step-9 7 

Anchor SFA initiates a service flow creation procedure. Refer the Section 4.4 service provisioning section for the 8 

detailed description. 9 

 10 

 11 

4.3 MCBCS Service initialization Procedure between MBS Proxy and MCBCS 12 

Controller/Server   13 

The one approach for the MCBCS System initialization and establishment for broadcast and static multicast services 14 

between the MBS Proxy and the MCBCS Controller/Server is to statically configure the service association between 15 

the functional entities at the ASN (e.g. MBS Proxy, MBS Distribution DPF etc.) and at the CSN (e.g. MCBCS 16 

Controller/Server), see section 4.3.1  for more details.  17 

Another approach is to allow the ASN and CSN to dynamically establish the service association and connectivity 18 

based on some form of event triggers and the network policy that are previously agreed between the ASN and CSN, 19 

see section 4.3.2 for more details.   20 

One form of the event trigger is based on the very first MSôs network entry which is entitled for the given MCBCS 21 

service at the serving ASN.  In the case of this kind of event trigger, the control flow sequences are different 22 

dependent on the two following service configuration scenarios for the given MCBCS service:  23 

- MCBCS service is a ñpre-provisionedò MCBCS service ï i.e. pre-configured the given MCBCS service prior to 24 

the MS attachment to the WiMAX network 25 

- MCBCS service is based on the ñdynamic subscriptionò ï i.e. via the on-line subscription to the given MCBCS 26 

service after the MS attachment to the WiMAX network 27 

 28 

4.3.1 MCBCS Service Initialization with Static Configuration 29 

The association between MBS Proxy and the MCBCS Controller/Server can be statically pre-configured. It is 30 

mandatory to support the pre-configuration for these two entities; however, the configuration management design is 31 

out of scope of this specification. 32 

 33 

4.3.2 MCBCS Service initialization after the First MS Network Entry 34 

In term of the network event trigger, one approach is to have the MCBCS Service Initialization to be triggered by 35 

during the network entry of the first MS whose service profile indicates the MSôs entitlement for receiving one or 36 

more MCBCS services from one or more MCBCS controller(s), however, the current ASN has not established the 37 

service association with the corresponding MCBCS Controller(s)/Server(s) as well as the MBS data path to support 38 

the upcoming MBS programming.       39 

The MCBCS service initialization and service association triggered by the first MS network entry can apply to two 40 

different service configuration scenarios:.  41 

o MCBCS service is a pre-provisioned MCBCS service 42 

o MCBCS service is based on the dynamic subscription.  43 
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The pre-provisioned MCBCS service implies that the given MCBCS service has been assigned to the MS (e.g. via 1 

offline subscription or free subscription) by the serving NSP prior to the MS attachment to the WiMAX access 2 

network.  3 

The dynamic subscribed MCBCS service implies the given MCBCS service is assigned to the MS (e.g. via on-line 4 

subscription) by the serving NSP after the MS has attached to the WiMAX access network. 5 

For Pre-Provisioned MCBCS service, once the MS is authenticated and authorized by the serving NSP the anchor 6 

authenticator will receive the MSôs service profile.  The MSôs service profile should include the contact information 7 

(e.g. IP address or FQDN) related to pre-assigned MCBCS controller that the serving NSP authorizes for the MS to 8 

receive the MCBCS services over the anchor authenticator.  9 

The MSôs service profile for the given MCBCS service may include the associated MCBCS Controller(s) contact 10 

information (i.e. IP address(es) or FQDN(s)), the required QoS parameters, IP multicast address, MBS programming 11 

channel as well as the charging and accounting policy etc..  12 

More details on the service association establishment for pre-provisioned MCBCS service are described in section 13 

4.3.2.1.  14 

For the dynamic MCBCS service, according to the definition, the MS initiates the MCBCS service subscription with 15 

the MCBCS controller/server after the MS has already attached to the serving ASN.        16 

Once the MS initiates the service subscription for a given MCBCS service with a given MCBCS controller/server, 17 

the MCBCS controller/server will then communicate with the corresponding home AAA server of the MS based on 18 

the MS MCBCS service registration information to validate the MSôs access authorization with the given ASN.  The 19 

home AAA Server will then push down the MSôs service policy that is corresponding to the MSôs registered 20 

MCBCS service to the anchor ASN. In such case, the MSôs service profile will include the associated MCBCS 21 

Controller(s)/Server(s) contact information, required QoS parameters, IP multicast address, MBS programming 22 

channel as well as the charging and accounting policy etc. related to the given MCBCS service for the MS.  23 

The anchor authenticator will then leverage the MCBCS information obtained from the MSôs service profile 24 

provided by the home AAA server to identify the serving MCBCS Controller(s)/Server(s) of the MS. If the required 25 

MCBCS service association has not been established between the MBS Proxy and the corresponding MCBCS 26 

Controller/Server, once the anchor authenticator receives the MSôs service profile from the AAA server, the anchor 27 

SFA of the MS will consult with the responsible MBS Proxy at the anchor ASN who will then trigger the peer-to-28 

peer service association establishment between the MBS Proxy and the corresponding MCBCS Controller/Server. 29 

The method of how the anchor SFA of the MS to determine of which the MBS Proxy is responsible for the 30 

corresponding MCBCS Controller/Server is a local implementation design decision and is outside the scope of this 31 

specification.  32 

More detail on Dynamic MCBCS Service trigger for MCBCS Service initialization is described in the section 33 

4.3.2.2.  34 

Once the peer-to-peer association between a MBS Proxy and a given MCBCS Controller/Server is established, any 35 

subsequent MS network entry or service subscription for the same MCBCS service will not trigger the service 36 

initialization procedure. 37 

       38 

 39 

4.3.2.1 MCBCS Service Initialization  for Pre-provisioned Service Triggered by the very first MSôs Initial 40 

Network Entry  41 

The following figure describes the scenario of how the very first MSôs initial network entry could trigger the Pre-42 

Provisioned MCBCS service initialization procedures. 43 
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 1 

Note: MBS Proxy and MBS Distribution DPF are always collocated within the same ASN-GW 2 

Figure 4-7: Pre-Provisioned MCBCS network initialization procedures with the very first MS INE to 3 

trigger 4 

Step-1 5 

AAA server pushes down MCBCS Controller/Server information,( i.e. IP address or FQDN of MCBCS Controller 6 

as well the MCBCS Service Association Security Parameter Index (SPI)) and MCBCS service profile in Access 7 

Accept message towards Authenticator in ASN-GW after the successful MS Initial Network Entry process. The 8 

MCBCS service profile contains the MCBCS program (i.e. MCBCS Transmission Zone ID, MCBCS Program ID) 9 

and the MCBCS service parameter information (i.e. Packet Flow Descriptor and QoS Descriptor) 10 

Stpe-2 11 

Upon receiving those parameters, the Authenticator will then pass on all the MCBCS related information provided 12 

by AAA server to anchor SFA to process. The anchor SFA recognizes there is a pre-provisioned MCBCS service for 13 

the MS from the service profile, based on the pre-configured mapping of the MCBCS Transmission Zone to the 14 

local MBS Zone, the anchor SFA identifies the appropriate MBS Proxy that is responsible for the given MBS Zone 15 

which is responsible for communicating with the corresponding MCBCS Controller/Server as specified in the 16 

MCBCS Controller/Server information.  17 

The anchor SFA will send MBS_Join_Req message that includes the target MCBCS Controller/Server information 18 

as well as the MCBCS service profile information to the corresponding MBS Proxy. The anchor SFA will consult 19 

with the MBS Proxy to determine the type of the MCBCS airlink transport (i.e. unicast service flow or multicast 20 

service flow) to be established for the MS to receive the MCBCS service. The anchor SFA will set the timer 21 

TMBS_Join_Rsp to wait for the MBS_Join_Rsp from the MBS Proxy. 22 

Step-3 23 

When the MBS Proxy receives the MBS_Join_Req message from the anchor SFA, if there is no existing service 24 

association between the MBS Proxy with the corresponding MCBCS Controller/Server, the MBS Proxy will then 25 

refer to the given MCBCS service association SPI and the MCBCS Transmission Zone ID from the pre-configured 26 

MCBCS security association table to extract the shared security key prior to sending the Access Request message to 27 

the target MCBCS Controller to trigger the MCBCS service association between them for a given MCBCS program. 28 
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MBS Proxy sets the timer T Access_Request to wait for the service association response from the target MCBS 1 

Controller/Server.   2 

Step-4 3 

Once the MCBCS service association is established between the MBS Proxy and the MCBCS Controller/Server, the 4 

MCBCS Controller/Server may push down all the MCBCS service profiles that are corresponding to each MCBCS 5 

service (e.g.MCBCS Program Descriptor, Packet-Flow Descriptor, Qos Descriptor) in the Access Accept message to 6 

the MBS Proxy who will then cancel the timer T Access_Request 7 

Step-5 a, b 8 

MBS Proxy triggers the MBS Distribution DPF to join the CSN Multicast Distribution Tree; in addition, MBS 9 

Proxy initiates MBS data path establishment to all BSs which are belonged to the same MBS Zone or same MCBCS 10 

Transmission Zone.  Once the MBS data path establishment is completed, the MBS Proxy sends the MBS_Join_Rsp 11 

message to the Anchor SFA with the information of the MBS service flow type (i.e. unicast or multicast service flow) 12 

and the corresponding SF Info (e.g. MCID(s)) and optionally, the revised MCBCS service profile to trigger the 13 

service flow establishment for the given MCBCS service towards the target MS. The Anchor SFA will then cancel 14 

the timer T MBS_Join_Rsp. 15 

Step-6 16 

The Anchor SFA initiates the service flow for the given MCBCS service establishment RR_Req towards the target 17 

MS according to the MBS service flow type that was instructed by the MBS Proxy as described in Step-5.  18 

 19 

4.3.2.2 MCBCS Service Initialization Triggered by the first Dynamic MCBCS Service Subscription after 20 

MS Attachment to the network 21 

The following figure describes the scenario of how the first dynamic MS service subscription or registration with 22 

MCBCS Controller/Server could trigger the MCBCS service initialization procedures. 23 
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 24 

Note: MBS Proxy and MBS Distribution DPF are always collocated within the same ASN-GW 25 

Figure 4-8 : dynamic MS service subscription or registration to trigger the MCBCS network 26 

initialization procedures 27 

 28 
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The service initialization procedure in Figure 4-8 is triggered by the first dynamic service subscription for a MCBCS 1 

program with the NSP after the MS attachments to the network. 2 

Step1-2 3 

After the MS signs up with the MCBCS Controller/Server for a given MCBCS service, the  MCBCS 4 

controller/Server will initiate request  to the AAA server of the MS to validate the access privilege to this given 5 

MCBCS service for the MS over the serving ASN. If authorized, the AAA server will push down MCBCS 6 

Controller/Server information (i.e. IP address or FQDN of MCBCS Controller as well as the MCBCS Server 7 

association Security Parameters Index (SPI)) and MCBCS Server Profile in CoA Request message towards Anchor 8 

Authenticator in ASN-GW. The MCBCS service profile contains the MCBCS program (i.e. MCBCS Transmission 9 

Zone ID, MCBCS Program ID) and the MCBCS service parameter information (i.e. Packet Flow Descriptor and 10 

QoS Descriptor) 11 

 12 

The anchor Authenticator will then pass on all the MCBCS related information provided by AAA server to the 13 

anchor SFA of the MS to process. 14 

Note: The interface between the MCBCS Controller/Server and the AAA server is outside the scope of the phase-1 15 

MCBCS.    16 

 17 

Step-3 18 

The anchor SFA recognizes there is a MCBCS service for the MS from the service profile, based on the pre-19 

configured mapping of the MCBCS Transmission Zone to the local MBS Zone, the anchor SFA identifies the 20 

appropriate MBS Proxy that is responsible for the given MBS Zone which is responsible for communicating with 21 

the corresponding MCBCS Controller/Server as specified in the MCBCS Controller/Server information. 22 

The anchor SFA will send MBS_Join_Req message that includes the target MCBCS Controller/Server information 23 

to the corresponding MBS Proxy as well as the MCBCS service profile information. The anchor SFA also consults 24 

with the MBS Proxy to determine the type of the MCBCS airlink transport (i.e. unicast service flow or multicast 25 

service flow) to be established for the MS to receive the MCBCS service. The anchor SFA will set the timer T 26 

MBS_Join_Rsp to wait for the MBS_Join_Rsp from the MBS Proxy. 27 

NOTE: The unicast service flow support is deferred to the future release.  28 

 29 

Step-4 30 

When the MBS Proxy receives the MBS_Join_Req message from the anchor SFA, if there is no existing association 31 

between the MBS Proxy with the corresponding MCBCS Controller/Server, the MBS Proxy will then refer to the 32 

given MCBCS service association SPI and MCBCS Transmission Zone ID from the pre-configured MCBCS 33 

security association tale to extract the shared key prior to sending the  Access Request message to the target MCBCS 34 

Controller to trigger the MCBCS service association between them for a given MCBCS Program. The MBS Proxy 35 

sets the timer T Access_Request to wait for the service association response from the target MCBCS Controller/Server.   36 

 37 

Step-5 38 

Once the MCBCS service association is established between the MBS Proxy and the MCBCS Controller/Server, the 39 

MCBCS Controller/Server may push down all the MCBCS service profiles that are corresponding to each MCBCS 40 

service (e.g.MCBCS Program Descriptor, Packet-Flow Descriptor, Qos Descriptor ) in the Access Accept message to 41 

the MBS Proxy who will then stops the timer T Access_Request . 42 

 43 

Step-6 a, b 44 

The MBS Proxy triggers the MBS Distribution DPF to join the CSN Multicast Distribution Tree; in addition, the 45 

MBS Proxy initiates the MBS data path establishment towards the BSs which are belonged to the same MBS Zone 46 
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or MCBCS Transmission Zone.  Once the MBS data path is established, the MBS Proxy sends the MBS_Join_Rsp 1 

message to the Anchor SFA with the information of the MBS service flow type (i.e. unicast or multicast) and the 2 

corresponding SF Info (e.g. MCID(s)) and optionally, the revised MCBCS service profile to trigger the service flow 3 

establishment for the given MCBCS service towards the  target MS. The Anchor SFA will then cancels the timer T 4 

MBS_Join_Rsp 5 

NOTE: The unicast service flow support is deferred to the future release.  6 

 7 

Step-7 8 

After the successful bearer infrastructure establishment, the anchor SFA will then initiate the service flow for the 9 

given MCBCS service establishment request towards the target MS according to the MBS service flow type and the 10 

corresponding SF Info.   11 

 12 

Step-8 13 

After successful service flow establishment, the Anchor Authenticator of the MS will then send CoA ACK message 14 

back to the AAA server; otherwise, CoA NAK should be sent to the AAA server in CSN. 15 

 16 

 17 

4.3.3  MCBCS Security Association Establishment between MBS Proxy and MCBCS 18 

Controller/Server  19 

The communication between the MBS Proxy and MCBCS Controller/Server is protected by a pre-configured shared 20 

security key. The same SPI between the given MBS Proxy and the given MCBCS Controller is shared by all MSs 21 

who receive the same MCBCS service. The method of the pre-configuration is outside the scope of this specification.   22 

After the successful MS network entry or the dynamic service subscription, the MCBCS service association SPI will 23 

be returned to the Anchor Authenticator of the MS who will then pass onto the anchor SFA.  Once the anchor SFA 24 

identifies the target MBS Proxy, the anchor SFA will then forward the SPI to the target MBS Proxy.    The target 25 

MBS Proxy will then refer to the pre-configured MCBCS security association table which is indexed by the MCBCS 26 

service association SPI and the MCBCS Controller information (e.g. IP address and/or FQDN) to obtain the pre-27 

configured shared security key to support the secured service association establishment.      28 

 29 

4.3.4 Error Handle Procedures 30 

4.3.4.1 Timer MAX Retries 31 

This Timer, T MBS_Join_Rsp , is started by ASN associated with the Anchor SFA after transmission of MBS_Join_Req 32 

message to the MCBCS Proxy and stopped upon reception of MBS_Join_Rsp message. 33 

This Timer, T Access_Request , is started by ASN associated with the MCBCS Proxy after transmission of Access Request 34 

message to the MCBCS Controller and stopped upon reception of Access Accept message. 35 

 36 

Table 4-1: Max Retries Timer Values 37 

Timer 
Default Values 

(msecs) 
Criteria 

Maximum Timer 
Value 

T MBS_Join_Rsp  

 

TBD  TBD 

 TAccess_Request TBD  TBD 
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 1 

 2 

4.3.4.2 Timer Expiry 3 

Table 4-2 shows the details of the corresponding action(s) associated with timer expiry. Upon each timer expiry, if 4 

maximum retries has not exceeded, the related message is retransmitted and timer is restarted. Otherwise 5 

corresponding action(s) should be performed as indicated in Table 4-2. 6 

Table 4-2 : Actions after Timer Max Retry 7 

Timer Entity where Timer Started Action(s) 

TMBS_Join_Rsp  Anchor SFA at the anchor ASN-

GW.  

Establish the unicast service flow ï by 

default. 

 TAccess_Request  MBS Proxy at the ASN-GW The MBS proxy reports failure and no 

MCBCS service will be enabled within 

the MCBCS Transmission Zone. 

 8 
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4.3.5 Message Primitive 1 

Table 4-3 : MBS_Join_Req message 2 

 3 

Table 4-4 : MBS_Join_Rsp message 4 

IE Description M/O Notes 

Failure Indication  O  

SF Info (one or more)  M Service flow description 

>MCID 5.2.8 M  

>MBS Zone ID 5.2.9 O The identifier of MBS Zone. 

>MCBCS Transmission Zone 

ID 

5.2.6 O The identifier of MCBCS Transmission Zone. 

>PDFID  O  

IE Description M/O Notes 

SF Info (one or more)  O Service flow description 

>SFID  O Service flow Identifier 

>MBS Zone ID 5.2.9 O The identifier of MBS Zone. 

>MCBCS Transmission Zone 

ID 

5.2.6 O The identifier of MCBCS Transmission Zone. 

>PDFID  O The PDFID is used together with the MCBCS 

Transmission Zone ID to unique identify the given 

MCBCS service flow for a given MCBCS service 

>QoS parameter 5.2.16 O This TLV indicates the MBS service QoS 

parameter and policy 

> MCBCS Service Association 

SPI 

5.2.1 CM Index a MCBCS Proxy secured service association 

index with the MCBCS Controller 

>MCBCS Controller/Server 

IPv4 

5.2.2 O IPv4 address of the MCBCS Controller for the 

given MCBCS service.  This 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. 

>MCBCS Controller/Server 

IPv6 

5.2.3 O IPv4 address of the MCBCS Controller for the 

given MCBCS service.  This 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. 

>MCBCS Controller/Server 

FQDN 

5.2.4 O Fully qualified domain name of the MCBCS 

Controller for the given MCBCS service.  This 

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. 
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IE Description M/O Notes 

>QoS Parameters 5.2.16 O all Parameters pertaining to a specific QoS 

Description.  

>R3 Multicast IP Address 5.2.7 O  

 1 

 2 

4.3.6 Radius Message between the ASN and the CSN to Support MCBCS Service 3 

Initialization and Establishment  4 

New RADIUS MCBCS service attributes are added to support the MCBCS service initialization and establishment 5 

messaging which are exchanged between the AAA and the Anchor Authenticator located in the ASN as well as 6 

between the MBS Proxy and MCBCS Controller/Server. The details shall be referred to 5.3.1.  7 

   8 

4.4 Service Provisioning Procedures 9 

MCBCS service provisioning is referring the system procedures on how the MCBCS application layer interfaces 10 

with the WiMAX network to support MCBCS services.   Some of the procedures are happening at the application 11 

layer, therefore, not all the procedure described in this section is within the scope of this specification.     12 

The overview of on each state of the MCBCS service provisioning operation required to be participated by an MS 13 

and by the WiMAX network in order to support the MCBCS service delivery is illustrated in the two figures below. 14 

 15 

Server and Service discovery

Subscription

Join

Leave

 16 

Figure 4-9 : MCBCS Service State Transition ï MS Side 17 

 18 
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Session Start

Data Transfer

Session Update

Session Stop

Service Announcement

 1 

Figure 4-10 : MCBCS Service State Transition ï Network Side  2 

 3 

Figure 4-9 is an example of the MCBCS Service State Transition for a given MS who is participated in MCBCS 4 

service provisioning procedures.  5 

Figure 4-10 is an example of the MCBCS Service State Transition  for the network which is participated in the 6 

MCBS service provisioning procedures.  7 

MS side activities are performed by each individual user. The MS side activity is performed regardless the number 8 

of MSs is participating in the given MCBCS service.  The network side service state transition may be independent 9 

of the MS side. 10 

The phases of subscription, joining and leaving are operated individually per user. The other phases are performed 11 

on a per service basis, i.e. for all users who are participating in the same service. The sequence of phases may be 12 

repeated, 13 

Subscription is the first step that user establishes the relationship with the service provider which has the record on 14 

the user profile. Dependent on the type of MCBCS service offered by the operator, the subscription may not be 15 

required for a free service or emergency service. Subscription can be set up online and offline.  16 

Service Announcement allows users to request or to be informed about the availability of  MCBCS services. It has no 17 

dependency whether the MS subscribes the MCBCS services or not. User can obtain the service guide online or 18 

offline. 19 

The protocol design for the subscription and service announcement is out-of-scope of the WiMAX NWG 20 

implementation. 21 

Joining is a procedure when MS is interested in certain set of channels. MS can use multicast IP address(es) from the 22 

service guide that was got previously from the MCBCS server/controller; and the MS sends a joining message to 23 

ASN to indicate for which the MCBCS service that the MS wants to join. Joining step may not be required for a 24 

broadcast service. , 25 

Leaving is the process that indicates a subscriber leaves a multicast group, i.e. the user is no longer interested in 26 

receiving a MCBCS service. If accounting and statistic collection are not required, the leaving is an optional 27 

procedure.  28 

Session Start is initiated when the MCBCS controller/server is ready to send data. This is an operation to reserve 29 

bearer resources in the network to receive the incoming MCBCS data transmission from the content server. The 30 

resource reservation is necessary to prevent resource conflict in the case of overlapping MCBCS transmission zones 31 

for different MCBCS services. If the service is a permanent MCBCS service without ending, i.e. the service should 32 
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have been set up when the network is in service, the parameters are pre-configured, and therefore, session start may 1 

not be needed. More descriptions on the MCBCS Session Start procedure can be referred to section 4.4.2.1.   2 

Data Transfer is the phase when MCBCS data are transferred to the MSs. 3 

Session update is an optional step which allows the MCBCS controller/server to modify the service QoS and/or the 4 

service priority. 5 

Session Stop is triggered when the MCBCS controller/server determines that there will be no more data to send for 6 

an extended long period of time which worth's to de-allocate the bearer resource for the given MCBCS session. 7 

More descriptions on the MCBCS Session Stop procedure can be referred to section 4.4.2.2.   8 

 9 

4.4.1 MS-side Service Provisioning 10 

4.4.1.1 Service Announcement/Service Guide Delivery 11 

4.4.1.1.1 Service Announcement 12 

Service Announcement is to allow users to request or to be informed about availability of an MCBCS service. The 13 

operation has no dependency on the MSôs subscription for the MCBCS services. Service announcement can be made 14 

known in several ways. It MAY be broadcasted to MS. It is also possible for MS to request the control information 15 

by unicast.  16 

During the Service Announcement, the network will announce if the Service Subscription is required by the user in 17 

order to receive the MCBCS service.  18 

MCBCS Transmission Zone ID and the Packet Data Flow ID (PDFID) are the index for MCBCS service. All 19 

MCBCS services with commercial agreements with the attached NAP are included in this service announcement. 20 

Service announcement may include MCBCS Transmission zone ID, Service Name, Packet Data Flow ID, contents 21 

descriptions, schedule informations (start/end time), etc. The Start time indicates the starting schedule of the. 22 

MCBCS service area indicates the geographic information of where the MCBCS service is  offered. 23 

 24 

4.4.1.2 Service Subscription 25 

Subscription is the first step that user establishes the business relationship with the MCBCS service provider to 26 

construct the user service profile. Dependent on the operator service offering, for some free services and or 27 

emergency services, subscription may not be needed. Subscription can be set up online and offline. For the online 28 

case, the request for subscription is sent by MS to MCBCS controller/server at CSN, MS signature, and MCBCS 29 

program ID, MCBCS transmission zone ID and multicast IP address may be included. When MCBCS 30 

controller/server received this subscription request, MCBCS controller/server will first rely on the NAPôs 31 

authentication server to authenticate the MS based on the MS signature. If the authentication succeeds, the 32 

subscribed MCBCS services will be added to MSôs service profile. MCBCS controller/server grants the MS with the 33 

requested MCBCS service in the subscription response, 34 

 35 

The action in subscription request can be subscribed and un-subscribed. After leaving the MCBCS service, MS can 36 

send an un-subscribed request. It is also required to be authenticated. If the authentication is successful, the 37 

association between MS and MCBCS service can be released and subscription response indicating the result is sent 38 

back. 39 

Subscription, in general, is not needed for the free broadcast services.  Non-free broadcast service is considered as 40 

the Static Multicast service in the context of this specification.  In the case when subscription is needed, both user 41 

authentication and authorization are performed in this procedure. The subscription is required for Multicast services. 42 

However, during the service subscription process, the service authorization may take place.  The service 43 

authorization process is especially important in the case of the free broadcast service because the service 44 

authorization during the joining procedure is not required.  The subscriber MUST be authorized by the NSP in 45 

advance to receive the MCBCS service.   In the case of the broadcast service, the service authorization process for 46 
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the MS to access a given MCBCS service can be piggy back with the MS access authentication procedures as 1 

described earlier for the pre-provisioning MCBCS service in section 4.3.    2 

 3 

4.4.1.3 Joining Service    4 

During service announcement, MBS service information is downloaded to MS. MS collects the favorite MBS 5 

services information including a service description (e.g. movie channel, TV channel, etc), IP multicast address and 6 

start time. 7 

According to MSôs preference, MS can join the favorite IP multicast group at any time. If MS wants to join the IP 8 

multicast group, it will pick up IP multicast address from the reserved MCBCS service information and send a 9 

joining request message to indicate for which the multicast group that the MS is desired to join. When the network 10 

receives the joining request message from MS, it performs the service authorization for the MS.  This process is 11 

referred as the MS-initiated Join.  12 

On the other hand, based on user profiles or operator policy, network can also invite MS to join an MBS service. But 13 

the final decision that receiving this traffic or not is determined by MS. In this case, MS does not need to trigger an 14 

explicit join message. This process is referred as the Network-initiated Join. 15 

During the joining procedure, MS shall get the airlink access parameters such as MCID(s) and MBS Zone ID for the 16 

associated IP multicast address from ASN to identify the requested MBS downlink traffic over the airlink.  17 

After the joining, the MSôs airlink operation will  follow the airlink management message (i.e. MBS-MAP message) 18 

to receive the MBS traffic according to the MCID(s) and MBS Zone ID in MBS-MAP message that is  19 

corresponding to the MBS service information that MS has joint. 20 

For the broadcast service, as it is considered as the pre-provisioned MCBCS service, the joining service procedure is 21 

always initiated by Network.   22 

In the case when the data path deletion trigger is enabled when the very last MS leaves the MCBCS service, or when 23 

the volume based accounting is required, the anchor SFA shall send MBS_Join_Request /MBS_Leave_Request 24 

message to the MBS Proxy.  It is optional for the MBS_Join_Request/MBS_Leave_Request to be support, when 25 

such option is enabled, the centralized MBS Proxy shall update the MS count.  26 

 27 

4.4.1.3.1 Network Initiated Join 28 

Based on user profile or operator policy, network can invite MS to join an MBS service. For a broadcast service, the 29 

joining procedure can be triggered by Network.  30 

Two different scenarios are considered for the Network initiated join procedures: Network initiated join for pre-31 

provisioned MCBCS service, and Network initiated join for dynamic subscribed MCBCS service.  32 

In the case of the network initiated join with pre-provisioned MCBCS service, the MS has the MCBCS service 33 

subscription with the NSP prior to the MS attachment to the WiMAX access network,  hence, the MBS service 34 

would have been pre-provisioned for the MS. But, in the case of the network initiated join with dynamic subscribed 35 

MCBCS service, the MS subscribes to the MCBCS service after the MS attachment to the WiMAX access network. 36 

Once the MS subscribes to the MCBCS service, the userôs service profile will then be updated to contain the 37 

MCBCS service related information.  38 

 39 

4.4.1.3.1.1 Network Initiated Join with Pre-provisioned MCBCS Services 40 

Based on user profile or operator policy, the AAA  can trigger the join procedure as shown in 4.4.1.3.1, the MS 41 

anchor ASN will receive the MSôs service profile, which includes the MCBCS controller/server information as well 42 

as the program information, accounting information for the service that MS has already subscribed. The anchor SFA 43 

will then send a MBS join request to the MBS Proxy.   44 
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Note that, during the network entry phase, the anchor DPF, anchor SFA, serving SFA, serving MBS DPF are 1 

collocated. 2 

 3 

MS
 BS/SFM

MBS DPF AAA
MS Anchor 

SFA

MBS Proxy/

Primary MBS 

distribution DPF

MCBCS 

Server/Controller

2. Access-Accept

5. RR_Req

8. RR_Rsp

1. WiMAX Service authentication (INE)

3. MBS_Join_Req

4.MBS_Join_Rsp

6. DSA-Req

7. DSA-Rsp

9. DSA-Ack

10. RR_Ack

TRR_Rsp 

TRR_Req 

TMBS_Join_Req 

4 
 5 

Figure 4-11 : Network initiated Join procedure with pre-provisioned MCBCS service 6 

STEP 1~2: 7 

MS performs an initial network entry. MS gets MBS service profile information through an offline or service 8 

announcement procedure. Also, MS may already have the pre-configured service information.  9 

During this step, the userôs MCBCS service profile is downloaded from the AAA to Anchor ASN after the 10 

completion of a successful initial network entry, AAA sends an Access Accept message to the anchor SFA 11 

 12 

STEP 3: 13 

Upon anchor SFA received the authorization successfully from the AAA, the anchor SFA sends a MBS_Join_Req 14 

message to the MBS proxy to get MBS Zone ID and MCID(s), and request the airlink service flow type (i.e. unicast 15 

or multicast) to receive the MBS data. The MBS_Join_Req message includes the QoS parameters and classification 16 

rules which Anchor SFA receives from AAA.  17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 
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 1 

 2 

Table 4-5 : MBS_Join_Req message from Anchor SFA to MBS proxy 3 

 4 

 STEP 4: 5 

MBS proxy replies an MBS_Join_Rsp message to the anchor SFA. MBS proxy should include the MBS service 6 

parameters for the MBS service flow including the MBS service flow type, MBS Zone ID and MCID(s) in it. If the 7 

established flow has different active QoS parameters, classification rules, then MBS proxy should include the new 8 

QoS parameters, classification rules, etc.  9 

 10 

Table 4-6 : MBS_Join_Rsp message from MBS proxy to Anchor SFA 11 

IE Description M/O Notes 

Failure Indication  O  

IE Description M/O Notes 

SF Info (one or more)  O Service flow description 

>SFID  O Service flow Identifier 

>MBS Zone ID 5.2.9 O The identifier of MBS Zone. 

>MCBCS Transmission Zone 

ID 

5.2.6 M The identifier of MCBCS Transmission Zone. 

>PDFID  M The PDFID is used together with the MCBCS 

Transmission Zone ID to unique identify the given 

MCBCS service flow for a given MCBCS service 

>QoS parameter 5.2.16 O This TLV indicates the MBS service QoS 

parameter and policy 

> MCBCS Service Association 

SPI 

5.2.1 CM Index a MCBCS Proxy secured service association 

index with the MCBCS Controller 

>MCBCS Controller/Server 

IPv4 

5.2.2. O IPv4 address of the MCBCS Controller for the 

given MCBCS service.  This 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. 

>MCBCS Controller/Server 

IPv6 

5.2.3 O IPv4 address of the MCBCS Controller for the 

given MCBCS service.  This 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. 

>MCBCS Controller/Server 

FQDN 

5.2.4 O Fully qualified domain name of the MCBCS 

Controller for the given MCBCS service.  This 

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. 
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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 O The identifier of MBS Zone. 

>MCBCS Transmission Zone 

ID 

5.2.6 M The identifier of MCBCS Transmission Zone. 

>PDFID  M  

>QoS Parameters 5.2.16 O Shall be included if the existing flow has a 

different active QoS parameters. 

>R3 Multicast IP Address 5.2.7 O  

>Current Volume Counter 5.2.11 O For volume based accounting if it is required 

 1 

STEP 5: 2 

Upon receiving the MBS_Join_Rsp message from the anchor SFA, the anchor SFA assigns a SFID and sends a RR-3 

req message to the SFM. The RR-Req message includes the additional TLVs for MBS service flow such as a 4 

MCBCS transmission zone ID, MCID, MBS zone ID, R3 Multicast IP address, PDF ID.  5 

Note: For the phase-1 MCBCS, only the multicast service flow is supported. The support of the unicast service flow 6 

and switching between unicast and multicast is FFS.  7 

 8 

Table 4-7 : RR-Req message for MCBCS service from Anchor SFA to SFM 9 

IE Reference M/O Notes 

MS Info  M  

    

SF Info 5.2.13 M  

>Reservation Action  M SHALL be set to ñCreate, Admit, Activate or 

Modifyò.  For pre-provisioned service flows, 

Create, Admit and Activate refer to the same 

service flow state. 

>SFID  M SFID as defined on R1. 

>Correlation ID  O This TLV SHALL be included for packet data 

flow based accounting. 

>Direction  M Specifies the direction of the reservation. 

>CS Type  O Specifies Service Flow Convergence Sublayer to 

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

default value. 

>Packet Classification Rule/ 

Media Flow Description 

 M See Release 1.3 for details 

>QoS Parameters  M See Release 1.3 for details 

>PHS Rule  O  
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IE Reference M/O Notes 

>PDF ID  M This TLV along with transmission zone ID 

indicates the particular MCBCS channel,  

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 ID 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. 

 1 

STEP 6: 2 

After receiving the MBS RR_req message from the Anchor SFA, the SFM in BS initiates the DSx procedure with 3 

the MS to set up the airlink connection with the MS. This procedure must signal the associated IP multicast address 4 

(i.e. by packet classification rule parameters) to MS to enable mapping between airlink connections and the MCBCS 5 

service contents. 6 

STEP 7 7 

MS sends a DSA-RSP message to the BS according to the IEEE 802.16-Rev2 specification [3].  8 

STEP 8 9 

The SFM sends a RR-Rsp message to the anchor SFA with joining succeed TLV. 10 

 11 

Table 4-8 : RR-Rsp message for MBS service from Serving SFA to Anchor SFA 12 

IE Reference M/O Notes 

Failure Indication  M  

MS Info  M  

    

SF Info 5.2.13 M  

>Reservation Action  M SHALL be set to ñCreate, Admit, Activate or 

Modifyò.  For pre-provisioned service flows, 

Create, Admit and Activate refer to the same 

service flow state. 

>SFID  M SFID as defined on R1. 
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IE Reference M/O Notes 

>PDF ID  M This TLV along with transmission zone ID 

indicates the particular MCBCS channel,  

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 ID 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. 

 1 

STEP 9 2 

The SFM sends a DSA-ACK message to the MS according to the IEEE 802.16-Rev2 specification [3]. 3 

STEP 10 4 

The Anchor SFA sends a RR_Ack message to the SFM. 5 

 6 

4.4.1.3.1.2 Network initiated join with dynamic MCBCS subscription 7 

After the MS attachment to the WiMAX network, the MS may subscribe the MCBCS service with the MCBCS 8 

Controller/Server. The MCBCS Controller/Server communicates with the AAA based on the MSôs context 9 

information, once the MS is authenticated and is authorized to access the MCBCS service, the userôs service profile 10 

is updated based on the new MCBCS subscription. And the AAA sends the information or policy to the anchor SFA.  11 
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 1 
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 3 

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

Note: For this scenario, the MBS data path to all the BSs within the MBS Zone or MCBCS Transmission Zone is 5 

assumed to be established prior to the Join procedure.   6 

STEP 1 7 

After the MS attachment to the WiMAX network, the MS subscribed an MCBCS service with the MCBCS 8 

Controller/Server. During MCBCS service subscription process, MCBCS Controller/Server contacts AAA of the 9 

MS for the MCBCS service authorization.  Once the MS is authorized, the AAA updates userôs service profile based 10 

on the MSôs subscription.  11 

STEP 2  12 

The AAA sends the Change of Authorization (CoA) request message to the MSôs anchor Authenticator. The CoA 13 

request message includes the updated userôs service profile information that contains the given MCBCS service 14 

description.  15 

STEP 3 16 

The anchor Authenticator relays the MCBCS service profile information to the anchor SFA. Based on the local 17 

implementation design, the anchor SFA refers to the information in the MBS service profile that has received to 18 

identify the appropriate target MBS Proxy, and  sends a MBS_Join_Req message to the MBS proxy to get MCID 19 

and request the service flow type (i.e. unicast or multicast service flow) to receive the MBS data. The 20 

MBS_Join_Req message includes the QoS parameters and classification rules which Anchor SFA receives from 21 

AAA.  The composition of this MBS_Join_Request message is presented in Table 4-5.   22 

Note: For the phase-1 MCBCS, only the multicast service flow is supported. The support of the unicast service flow 23 

and switching between the unicast and multicast service is FFS. STEP 4 24 

MBS proxy responds with a MBS_Join_Rsp message to the anchor SFA. MBS proxy should include the service 25 

flow type for the MBS data in it. In addition, MBS proxy should include the MBS zone ID and MCID for the flow. 26 

If the already established flow has a different active QoS parameters, classification rules, than MBS proxy should 27 

include the new QoS parameters, classification rules, etc. The composition of this MBS_Join_Rsp message is 28 

presented in Table 4-6.  29 

 30 
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STEP 5  1 

Upon receiving the MBS_Join_Rsp message from the anchor SFA, the anchor SFA assigns a SFID and sends a RR-2 

Req message to SFM.  If the service flow type which MBS proxy notifies is a unicast, the anchor SFA triggers a 3 

unicast service flow creation procedure for the MBS data. But, if it is a multicast, the anchor SFA triggers the 4 

multicast service flow creation procedure. The RR-Req message includes the additional TLVs for MBS service flow 5 

such as a Data Type, MBS Distribution DPF ID, MBS zone ID, MCID. The composition of this RR-REQ message 6 

for MBS is presented in Table 4-7.  7 

Note: For the phase-1 MCBCS, only the multicast service flow is supported. The support of the unicast service flow 8 

and switching between the unicast and multicast service is FFS.  9 

STEP 6  10 

The SFM in BS performs the DSA procedure with the MS. This procedure must signal IP multicast address to MS to 11 

enable mapping between L2 connections and MBS contents. 12 

STEP 7  13 

MS sends a DSA-RSP message to the SFM in BS based on IEEE 802.16 specification [3].  14 

STEP 8  15 

The SFM sends a RR-Rsp message with the result to the Anchor SFA. The composition of the RR-Rsp message for 16 

MBS is presented in Table 4-8.  17 

STEP 9 18 

The SFM sends a DSA-Ack message to the Anchor SFA. 19 

STEP 10 20 

The Anchor SFA sends a RR_Ack message to the Anchor SFA. 21 

STEP 11 22 

 The Anchor SFA informs the Anchor Authenticator of the MS to sends a COA-Ack message to the AAA. 23 

 24 

4.4.1.3.1.3 MS Initiated Join  25 

MS initiated Joining happens when MS already subscribed the service sometime before the MS attachment to the 26 

ASN ( i.e. the userôs service profile has the record), but MS is only interested in joining the MCBCS service after 27 

the MS attachment to the ASN. 28 

If MS wants to join an IP multicast group, it shall be in the active mode. MS already knows an MBS service 29 

information including multicast IP address via the service announcement procedure. To trigger the MS initiated 30 

joining for the MBS service, MS selects the MBS content which it wants to play. 31 

 32 

  33 
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 1 

 2 

Figure 4-13 :  MS initiated Join Procedure 3 

 4 

Subscription is an application level procedure between MBS client in MS and MCBCS Controller/Server in the CSN. 5 

The details of this procedure are out of scope of this specification; however,   the design of this specification is 6 

intended to be flexible for  accommodating any available application e.g. OMA BCAST [18]. 7 

STEP 1: 8 

By referring to the service guide that was received earlier, MS selects the MCBCS service and sends a Join message 9 

to the anchor ASN. It can include one or more multicast IP addresses of MBS Contents. An IGMP or MLD can be 10 

used for the joining message. However, the decision on the choice of the IP layer signaling to support the MS 11 

joining is out of scope of this specification.  12 

 13 

STEP 2: 14 

Upon receiving the Joining message, Anchor DPF triggers the Serving SFA to send a MBS_Join_Req message to 15 

the MS anchor SFA including the MS NAI and also the corresponding multicast IP address that MS wishes to join. 16 

Table 4-9 : MBS_Join_Req message from Serving SFA to Anchor SFA 17 

IE Reference M/O Notes 

MCBCS Service info 5.2.5 M  

>R3 Multicast IP address 5.2.7 M  

MS Info  M  

> MS ID  M  

 18 

STEP 3: 19 

MS anchor SFA sends MBS Join_Rsp message to the serving SFA 20 
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 1 

Table 4-10 MBS_Join_Rsp message from Anchor SFA to Serving SFA 2 

IE Reference M/O Notes 

Failure Indication 5.3.2.69 O  

MCBCS Service info 5.2.5 M  

> R3 Multicast IP Address 5.2.7 O  

 3 

STEP 4, 5: 4 

The Anchor SFA initiates an authentication/authorization procedure with the AAA and/or MCBCS controller/server. 5 

STEP 6: 6 

Upon anchor SFA received authorization successfully from the AAA, the anchor SFA will send an MBS join 7 

request message to the MBS proxy to get a MBS Zone ID, the MCID(s) and request the MBS service flow type (i.e. 8 

unicast or multicast) to receive the MBS data. 9 

STEP 7: 10 

MBS proxy sends an MBS join response message to the anchor SFA. MBS proxy should include the service 11 

parameters for the MBS service flow including the MBS service including the MBS service flow type, MBS Zone 12 

ID and the MCID(s) in it.    13 

STEP 8: 14 

Upon receiving the authorization successful message, the anchor SFA sends an MBS RR_request message to the 15 

SFM in BS to trigger the DSx procedure. 16 

STEP 9: 17 

The SFM in BS starts the DSx procedure towards the MS. This procedure must signal IP multicast address selected 18 

in step1 to MS to enable mapping between airlink connections and requests in step one IGMP join 19 

STEP 10, 11, 12: 20 

Once the successful DSx response is replied from the MS, the SFM in BS sends an MBS RR_response message to 21 

the Anchor SFA to indicate that joining procedure is succeed, and also confirms to the MS for the reception of the 22 

DSx response.  23 

 24 

4.4.1.4 Leaving Service 25 

The leaving service procedure is a signaling procedure between the MS and the network. The procedure removes the 26 

MCBCS service related parameters from the MS contexts in ASN and from the MCBCS controller/server for a 27 

particular MCBCS service. The MBS leave procedure can be initiated by MS or by the MCBCS controller/server for 28 

a MCBCS service. When user doesnôt want to receive a MBS data, MS can initiate the leaving service procedure. 29 

Also, when MCBCS controller/server decides to terminate the MCBCS service for one or more MSs who prescribe 30 

to the same MCBCS service, it will  initiate the leaving service procedure. MCBCS controller/server can stop 31 

MCBCS service when it does not have a MBS data to transmit or by any other reasons (e.g. MCBCS 32 

controller/server management, etc).  33 

The leaving procedure may be optional if the accounting and statistic collection are not required.  34 
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 1 

 2 

4.4.1.4.1 MS initiated leaving service 3 

When MS doesnôt want to receive a MBS data, it can initiate the leaving service procedure. 4 

 5 

 6 
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10. DSD-Rsp
TRR_Req 

2. MBS_Leave_Req

3. MBS_Leave_Rsp

TMBS_Leave_Req 

6. Access-Request

7. Access-Accept

 7 

Figure 4-14 :  MS initiated leaving service 8 

STEP 1: 9 

MS sends a MBS leaving message to indicate that it is not interested in the contents anymore and wants to leave, the 10 

leaving message includes the IP multicast address of MBS contents.  11 

STEP 2: 12 

Upon receiving the leaving message, Anchor DPF triggers the Serving SFA to send an MBS_Leave_Req message to 13 

the MSôs anchor SFA including the MS NAI and also the multicast IP addresses that the MS wishes to leave. 14 

Table 4-11 : MBS_Leave_Req message from Serving SFA to Anchor SFA 15 

IE Reference M/O Notes 

MS Info  M  

> MS ID  M  

MCBCS Service Info 5.2.5 M  

> R3 Multicast IP address(s) 
5.2.7 

M 
If the leaving message includes multiple multicast 

IP addresses, multiple IP addresses are included. 

BS Info  O  
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> BS ID  O Serving BS ID 

 1 

STEP 3: 2 

Anchor SFA sends an MBS_Leave_Rsp message to the Serving SFA. 3 

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

IE Reference M/O Notes 

MCBCS Service Info 5.2.5 M  

> R3 Multicast IP address(s) 
5.2.7 

M 
Multicast IP addresses included in 

MBS_Leave_Req message.  

Failure Indication  O  

 5 

STEP 4: 6 

 7 

The Anchor SFA sends an MBS_Leave_Req message to the MBS proxy to indicate its leaving if the volume based 8 

accounting is required or if the data path deletion trigger is enabled due to the very last MS exit. 9 

 10 

Table 4-13 : MBS_Leave_Req from Anchor SFA to MBS proxy 11 

IE Reference M/O Notes 

MCBCS Service Info 5.2.5   

> R3 Multicast IP address(s) 
5.2.7 

M 
If the leaving message includes multiple multicast 

IP addresses, multiple IP addresses are included. 

> Volume Required  
 

  For volume based accounting if it is required 

 12 

 13 

STEP 5: 14 
 15 

Upon receiving a MBS_Leave_Req message, the MBS Proxy will response back a MBS_Leave_Response message 16 

which includes the Current Volume Counter if the volume based accounting is required. 17 

Table 4-14 : MBS_Leave_Rsp from MBS proxy to Anchor SFA 18 

IE Reference M/O Notes 

MCBCS Service Info 5.2.5 M  

> R3 Multicast IP address(s) 
5.2.7 

M 
Multicast IP addresses included in 

MBS_Leave_Req message.  
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> Current Volume Counter  
5.2.11 

 
 For volume based accounting if it is required 

Failure Indication  O  

 1 

STEP 6: 2 

 3 

The Anchor SFA initiates the authentication/authorization procedure with the AAA and/or MCBCS controller by 4 

sending an Access-Request message.  5 

 6 

STEP 7: 7 

 8 

Upon receiving the authorization successfully from the AAA, AAA responds by sending an Access-Accept message. 9 

 10 

STEP 8: 11 

If the authorization is successful, the anchor SFA sends a RR-Req message to the SFM. 12 

Table 4-15 : RR-Req message: Deletion of SF 13 

IE Reference M/O  

BS Info  O  

>BS ID  CM This TLV SHALL be included if BS Info is 

included in the transmitted message. 

MS Info  M  

    

SF Info 5.2.13   

>Reservation Action  M SHALL be set to ñDeleteò. 

>SFID  M SFID as defined on R1. 

>PDF ID  M This TLV along with transmission zone ID 

indicates the particular MCBCS channel,  

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 ID 5.2.6 M  

> R3 Multicast IP Address 5.2.7 M  

> MCID 5.2.8 M  

> MBS Zone ID 5.2.9 M  

 14 
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STEP 9, 10: 1 

The SFM in BS sends a DSD-Req message to the MS. This procedure must signal IP multicast address selected in 2 

step1 to MS to enable a mapping between airlink connections and requests in IGMP leave message.  3 

 4 

STEP 11: 5 

Once the DSD procedure is successful, the SFM in BS sends a MBS RR_Rsp message to the Anchor SFA to 6 

confirm the successful deletion of the service flow for the given MCBCS service towards the corresponding MS.  7 

Table 4-16 : RR-Rsp message: Deletion of SF 8 

IE Reference M/O Notes 

Failure Indication  M  

MS Info  M  

> SF Info 5.2.13 M  

>>Reservation Action  M SHALL be set to ñCreate, Admit, Activate or 

Modifyò.  For pre-provisioned service flows, 

Create, Admit and Activate refer to the same 

service flow state. 

>>SFID  M SFID as defined on R1. 

>>PDF ID  M This TLV along with transmission zone ID 

indicates the particular MCBCS channel,  

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 

ID 

5.2.6 M  

>> R3 Multicast IP Address 5.2.7 M  

>> MCID 5.2.8 M  

>> MBS Zone ID 5.2.9 M  

 9 

4.4.1.4.2 Network initiated leaving service 10 

MCBCS controller/server can initiate the leaving service procedure when it terminates MCBCS service or it does 11 

not have any MCBCS data to deliver MCBCS controller/server can perform a leave procedure without session stop 12 

procedure to notify the corresponding MS(s) that the MCBCS session will be stopped. The network initiated leaving 13 

service can be targeted to all MBS receivers or a particular MS.  14 

The network initiated leaving service is an optional procedure.  15 

When MCBCS controller/server does not have any MCBCS data to deliver, it may initiate a Session stop as 16 

described in section 4.4.2.2 instead of the network initiated leaving service procedure in section 4.4.1.4.2 17 

 18 

 19 
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Figure 4-15 : Network initiated leaving service 3 

 4 

STEP 1: 5 

MS unsubscribes a MCBCS service. During the unsubscription, MCBCS controller contacts AAA. AAA changes a 6 

user profile based on the unsubscription. AAA sends a CoA Request message to the MSôs anchor SFA to update the 7 

change of user profile.  8 

STEP 2: 9 

Upon receiving the change of user profile, the anchor SFA will send an MBS_leave_req message to the MBS proxy 10 

as described in Table 4-11. 11 

STEP 3 12 

MBS proxy sends an MBS_leave_Rsp message to the anchor SFA. The composition of MBS_Leave_Rsp message 13 

is presented in Table 4-12.  14 

STEP 4: 15 

Upon receiving the CoA message, Anchor SFA sends a RR-Req message to the BS to indicate a service flow release. 16 

STEP 5: 17 

The SFM in BS performs the DSD_REQ procedure towards the corresponding MS according to IEEE 802.16-Rev2 18 

procedure [3].  19 

STEP 6: 20 

MS sends a DSD-RSP message to the SFM in BS.  21 

STEP 7 22 

Upon successful of DSD_REQ procedure, the SFM in BS sends MBS RR_Rsp message to the Anchor SFA to 23 

confirm the successful deletion of the MBS service flow.  24 

 25 
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STEP 8: 1 

Anchor SFA sends a CoA response message to the AAA  to confirm the MBS leaving procedure is successful.  2 

 3 

4.4.2 Network-side Service Provisioning  4 

4.4.2.1 Session Start  5 

In the case when the MCBCS service association between the MBS Proxy and MCBCS controller/server is pre-6 

configured, the MCBCS service initialization and establishment at the ASN can be triggered directly by the MCBCS 7 

controller/server via the event of Session Start.   8 

Session Start occurs independently of activation of the service by the user ï i.e. a given user may activate the service 9 

before or after Session Start.  10 

The MCBCS controller/server initiates the MBS Session Start procedure when it is ready to send a data. The Session 11 

Start from MCBCS controller/server may also be used to trigger a bearer resource establishment for MCBCS data 12 

transfer to deliver the MBS content information when there is no existing MCBCS data path.  In the case of type 3 13 

data path (see section  4.5.1.2 for more details) is used, the Session Start procedure may be used to modify the 14 

existing data path to add new service flow.   15 

The MCBCS data from MCBCS controller/server can be delivered to the MBS distribution DPF within an MBS 16 

zone by an unicast transport or by multicast transport..  17 

After sending the Session Start Request message, the MCBCS controller/server should wait for configurable period 18 

of time before sending MBS data. This delay should be long enough to avoid buffering the MBS data in the affected 19 

functional entities along the datapath (e.g. MBS Distribution DPF) other than the MCBCS controller/server, i.e. the 20 

delay should allow the network to perform all procedure required to enable MBS data transfer before the MCBCS 21 

controller/server sends the MBS data. 22 

 23 

MS
BS/

MBS DPF
MBS proxy/MBS 

distribution DPF

MCBCS 

Controller/Server

1. MCBCS CoA-Request

(Session Start Request)

3. MCBCS CoA-Ack

(Session Start Response)

2. Data path creation or modification

24 
 25 

Figure 4-16 : Session Start Procedure 26 

STEP 1: 27 

When the MCBCS controller/server is ready to send a MBS data, it should initiate a session start request message. 28 

The session start request message includes a MCBCS content information (Multicast IP Address, MCBCS 29 

Transmission zone ID, PDFID(s), MCBCS Program ID, MCBCS Content ID, QoS parameters, estimated session 30 

duration, service priority etc)  31 

STEP 2: 32 

Upon receiving a session start request message from MCBCS controller/server, the MBS Proxy will trigger MBS 33 

distribution DPF for the MBS data path establishment with the MBS DPF if the data path has not been established 34 

yet, and/or to trigger the MBS data path modification to change of QoS if the QoS is different than what it has used 35 
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to set up the data path earlier via some other form of trigger (e.g. via the very first MS join). If the data path is 1 

already exist and using type 3 data path, the MBS Proxy may leverage the session start to trigger the data path 2 

modification to add new MCBCS service flow to that data path. The detailed data path procedure should refer to the 3 

data path section (see section 4.5). This message includes MCID, MBS zone ID, Classification rule, etc.  4 

STEP 3: 5 

Upon receiving the completion of the MBS data path operation from MBS proxy, MBS proxy sends the CoA 6 

response message to MCBCS controller/server.  7 

 8 

4.4.2.2 Session Stop  9 

Session Stop occurs independently of the termination of the service by the user ï i.e. a given user may deactivate the 10 

service before or after Session Stop. 11 

The MCBCS Controller/Server initiates the MBS Session Stop procedure when the MCBCS service is over or there 12 

is no more MCBCS service data expected to be transmitted for a sufficiently long period of time and therefore, it  13 

justifies the release of bearer plane resources in the network. The MCBCS Controller/Server will signal AAA to 14 

initiate the network leaving procedure for MS to trigger the DSD procedure as specified in IEEE 802.16-Rev2[3] if 15 

timely and volume based accounting is required.  16 

The interface between MCBCS Controller/Server and AAA is out of scope of this specification.  17 

From data path perspective, once the MCBCS Controller/Server receives the notification from AAA for the 18 

confirmation of the termination of the given MCBCS service flow(s) from all the affected MSs, it will signal a 19 

session stop message to MBS Proxy to delete the context for the given MCBCS service flow for the associated data 20 

path. Subsequently,  the MBS Distribution DPF will trigger the data path deregistration procedure with MBS DPFs 21 

in the corresponding BSs.  22 

The details of data path procedure shall be referred to the data path section 4.5.  23 

 24 

 25 

 26 
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Figure 4-17 : Session Stop Procedure 29 

 30 

STEP 1: 31 

The MCBCS Controller/Server sends a Session Stop Request message to the MBS Proxy. The Session Stop Request 32 

message includes multicast IP address, etc.  33 
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STEP 2: 1 

If it is the last MCBCS service flow on that data path, the MBS Proxy will trigger data path de-registration 2 

procedure to delete both the service flow context and the data path. For type 3 data path, if it is not the last MCBCS 3 

service flow on the data path, the MBS proxy will trigger data path modification procedure to delete the MCBCS 4 

service flow context. The details of data path procedure should refer to section 4.5.  5 

STEP 3: 6 

Once the MCBCS data path procedure is completed, MBS Proxy sends Session Stop Response message to MCBCS 7 

Controller/Server.  8 

 9 

4.4.3 Timers and Timing Considerations 10 

This section describes the set of timers involved in the service provisioning procedure. The service provisioning 11 

procedure employs four timers : 12 

¶ TRR_Req: is started by an Anchor-SFA upon sending a RR_Req message. It is stopped upon receiving a 13 

corresponding RR_Rsp. 14 

¶ TRR_Rsp: is started by the Serving SFA when it sends a RR_Rsp message and is stopped upon receiving 15 

a corresponding RR_Ack message. 16 

¶ TMBS_Join_Req: is started when the Anchor SFA sends a MBS_Join_Req message and is stopped upon 17 

receiving a corresponding MBS_Join_Rsp message. 18 

¶ TMBS_Leave_Req: is started by the Anchor SFA when MBS_Leave_Req message is sent to the MBS proxy. 19 

It is stopped upon receiving a corresponding MBS_Leave_Rsp message.  20 

 21 

Table 4-17 specifies the maximum value of timers and also indicates the range of the recommended duration of 22 

these timers. 23 

Table 4-17 : Timer Values for service provisioning procedure  24 

Timer 
Default 
Values 

(msecs) 
Criteria 

Maximum 
Timer Value 

TRR_Req   TBD 

TRR_Req   TBD 

TMBS_Join_Req   TBD 

TMBS_Leave_Req   TBD 

 25 

4.4.4 Service Provisioning Error Conditions 26 

This section describes error conditions associated with the MBS service flow  management procedure. 27 

 28 

4.4.4.1 Timer Expiry 29 

The following table shows details on the timer expiry causes, reset triggers and corresponding actions. Upon each 30 

timer expiry, if the maximum retries has not been exceeded, the timer should restarted. Otherwise, the corresponding 31 

action(s) should be performed as indicated in Table 4-18. 32 

 33 
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Table 4-18 : Timer Max Retry Conditions 1 

Timer 
Entity where 
Timer Started 

Action(s) 

TRR_Req Anchor SFA 

In case of network initiated joining after dynamic MCBCS subscription, 

COA-NACK is transmitted from the MBS proxy to the AAA. 

In other cases, no action is required. 

TRR_Rsp SFM 

The requested or deleted resources should be released. The deletion of the 

SFs on the MS should be triggered as described in NWG R1.0 stage 3 step 

2 to 5. 

TMBS_Join__Req 
Serving 

SFA/Anchor SFA 

No action is required. 

TMBS_Leave__Req 
Serving 

SFA/Anchor SFA 

TBD 

 2 

 3 

4.4.5 RADIUS Message between the ASN and the CSN to Support MS MCBCS Service 4 

Provisioning  5 

New RADIUS MCBCS service attributes are added to support the MS MCBCS service provisioning messaging 6 

which are exchanged between the AAA and the Anchor Authenticator located in the ASN as well as between the 7 

MBS Proxy and MCBCS Controller/Server.  The details shall be referred to 5.3.1.  8 

 9 

4.5 MCBCS Data Path  10 

The MCBCS Data Path Function manages the MBS bearer plane establishment and supports the packet processing 11 

between the CSN and the ASN as well as within the ASN to support the MCBCS content downlink transmission for 12 

the MCBCS services. The MCBCS Data Path function leverages the GRE tunneling mechanism to transport the 13 

MCBCS traffic within the ASN. The packet sequence numbering,  part of the GRE tunneling mechanism, is also 14 

used for the MBS Data Synchronization operation (see section 4.12for more details). 15 

Two types of MCBCS Data Paths are supported for the MCBCS transport: 16 

Type 1: Type 1 data path bearer as documented in [5] which is a typical generic layer 3 tunnel. The encapsulated 17 

payload is an IP datagram and the tunneling mechanism is based on GRE including the use of the sequence number. 18 

It is mandatory to support the Type 1 Data Path for MCBCS transport. 19 

Type 3: A new Type 3 data path bearer is introduced and is also based on a generic layer 3 tunneling. The 20 

encapsulated payload is one or more MAC Bursts that is part of a given MBS permutation zone as defined in [3] and 21 

is generated by the MCBCS Sync upper executer. Similar to Type 1, the tunneling mechanism is based on the GRE 22 

mechanism including the use of the sequence number. 23 

The MCBCS Data Path Function is further classified into two roles to support the MCBCS services: 24 

¶ MBS Distribution Data Path Function (DPF): 25 

The MBS Distribution DPF is a bearer plane functional entity in the ASN that supports the MBS bearer plane 26 

management and the MBS data distribution. It receives the downlink transmission of a MCBCS content, sent from 27 

the CSN, classifies the incoming SDUs into the appropriate MCBCS Service Flow (e.g. 6-tuple classification) and 28 

applies the corresponding WiMAX Convergence Sublayer rules (e.g. Packet Header Suppression). After 29 

classification and CS processing, the MBS traffic is delivered to the Sync Controller and the Sync Executer 30 

functional entities. In the general case, the Primary MBS Distribution DPF is unique per each MBS Zone, but the 31 

same MBS Distribution DPF may serve more than a single MBS Zone.  32 
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For type 1 data path, there may be multiple MBS DPs within the MBS Zone for different MBS contents ï i.e. 1 

different MBS contents/Service Flows may be transported by different MBS DPs. In order to enable the 2 

coordination of processing and distribution of the data content across the BSs belonged to the same MBS Zone or 3 

the same MCBCS Transmission Zone over the MBS DPs, certain coordination within the Multicast Routing 4 

infrastructure is required. For phase-1 MCBCS, only a single MBS Distribution DPF is expected to manage one or 5 

more MBS Zones.  Inter-communication of multiple MBS Distribution DPFs across multiple MBS Zones is FFS.   6 

MBS Distribution DPF is always located in the ASN GW/ASN and uses WiMAX R6/ R4 Data Path tunnels (GRE) 7 

to deliver MBS traffic to the BSs. For Type 1 data path, each GRE Key tags data that belongs to different MBS 8 

contents (MBS Service Flows) and the BS(s) map the GRE Keys to the proper MCIDs (in a way similar to unicast 9 

traffic).  10 

For Type 3 data path, where the MBS Upper Sync Executor is collocated with the MBS Distribution DPF, the GRE 11 

Key tags data that belongs to the MBS Region including one or more MBS Service Flows. Depending on the 12 

functional elements composition (whether the Upper Sync Executor is collocated with MBS Distribution DPF or 13 

not), different types of MBS traffic payloads can be used over the R6/R4 data path.  14 

The MBS data path payload is identified by the payload type that describes the packaging format of the MBS data 15 

sent to a BS.  The actual data path transport mechanism can be either unicast or multicast. 16 

¶ MBS DPF 17 

The MBS DPF includes the collection of MCBCS specific bearer processing functions which are located at the BS 18 

and is responsible for receiving packets sent by the MBS Distribution DPF located at the ASN-GW. For type 1 data 19 

path, it de-encapsulates the packets, maps the GRE key to the corresponding MCID and forwards them to the Upper 20 

Sync Executer. The Upper Synch Executer is located at the BS and constructs the MAC bursts. For type 3 data path, 21 

the received payload packet at the MBS Upper Sync Executer (located at the GW) is already pre-processed into the 22 

MAC burst, i.e., the mapping of one or more MCIDs to a given MBS Burst has already been done at the ASN-GW. 23 

The data path for the MCBCS is established between the MCBCS Controller/Server and the ASN-GW, and between 24 

the ASN-GW and BSs, where each segment may have a different transport strategy.  For example, between the 25 

MCBCS Controller/Server and the ASN-GW, either unicast or multicast transport can be used; and between the 26 

ASN-GW and the BSs (belonging to the same MBS Zone), either unicast or multicast-distribution tree or multicast-27 

based multicast-distribution tree can be implemented.  The direction of the data path is downlink only and the data 28 

path isnôt dedicated to each user but rather shared by all users pre-scribed to the same MCBCS service.  29 

 30 

 31 

4.5.1 Protocol Stack  32 

 33 

4.5.1.1 Type-1 Protocol Stack  34 

The following figure describes the protocol stack for the MCBCS Data Plane. 35 

 36 

 37 
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 1 

Figure 4-18 : Protocol Stack for Type-1 MCBCS Data Plane 2 

Phase-1 MCBCS specification focuses on the IP-CS based transport. The use of the Eth-CS based transport is FFS.   3 

   4 

4.5.1.1.1 IP Transport over R3 5 

The MCBCS Controller/Server sends the content packets based on the delivery rate of the content.  The MCBCS 6 

Controller/Server may encrypt the content before delivery.  For MCBCS Rel-1.5, a content packet is transferred 7 

from the MCBCS Controller/Server to the MBS Distribution DPF without any encapsulation over R3.  Hence, the 8 

NAP shall engineer the WiMAX network with no duplication of the destination IP address.. The destination IP 9 

address of the R3 bearer packet is a multicast IP address assigned to the content which is the same multicast IP that 10 

is part of the MCBCS service profile for the MS.  The mapping between the unicast/multicast IP address with or 11 

without the IP port# to the MCBCS content is one-to-one. 12 

In order to receive the R3 bearer packets using IP multicast, the MBS Distribution DPF sends an IGMP Join 13 

message to the multicast router located between the ASN and the CSN during the R3 MBS data path setup 14 

procedure. 15 

 16 

4.5.1.1.2 IP Transport over R1/R4/R6 17 

The MBS Distribution DPF identifies the contents by the destination unicast/multicast IP address and port# of the 18 

received R3 packet. For model-B and model-C MBS Sync Function architecture (see section 4.12 for more details), 19 

the MBS Distribution DPF takes the type-1 packet processing approach  and encapsulates the MBS content into a 20 

GRE packet as is, before it is forwarded to the corresponding BSs over the R4/R6 interface for further PHY PDU 21 

processing.  22 

The following figure provides a high level view of the type 1 MBS data path processing: 23 

 24 
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 1 

Figure 4-19 :  Example of Type-1 MCBCS Data Transfer 2 

 3 

4.5.1.2 Type-3 Data Path Protocol Stack  4 

 5 

 6 

Figure 4-20  : Protocol Stack for Type-3 MCBCS Data Plane 7 

 8 

 9 

4.5.1.2.1 IP Transport over R3 10 

Same as IP Transport over R3 for Type 1 data path. See section 4.5.1.1 11 

 12 

4.5.1.2.2  IP Transport over R1/R4/R6  13 

For model-A MBS Sync Function architecture (see section 4.12 for more details), the upper sync executer and the 14 

sync controller are collocated with the MBS Distribution DPF. The Primary MBS Distribution DPF classifies the 15 

receives R3 bearer packets and forwards them to the sync controller to generate the rules and from there to the upper 16 

sync executer in order to generate the MAC burst that contains one or more MAC PDUs, including the GMH and 17 

CRC that are based on the rules from sync controller. The mapping between the MCID and the content is done at the 18 


















































































































































































































































