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1. Introduction
The contribution proposes new text for Enhanced Multicast Broadcast Services (E-MBS) to be included in the 802.16m draft amendment ([1]). The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D8 ([2]), it is compliant to the 802.16m SRD ([3]) and the 802.16m SDD ([4]), and it follows the style and format guidelines in ([5]).
2. References
[1] IEEE P802.16m/D1, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems Advanced Air Interface”, July 2009
[2] IEEE P802.16 Rev2/D8, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface for Broadband Wireless Access,” Dec. 2008.
[3] IEEE 802.16m-07/002r8, “IEEE 802.16m System Requirements Document” 
[4] IEEE 802.16m-08/003r9a, “IEEE 802.16m System Description Document”
[5] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”

[  -------------------Begin Proposed Text Change 1 --------------------]
----------------- Start of the Proposed Amendment Text --------------------------------------
15.8 Support for Enhanced Multicast Broadcast Service 

Enhanced Multicast and Broadcast Service (E-MBS) provides an efficient method for concurrent transport of data common to a group of users, using a common multicast STID and a FID. E-MBS service is offered in the downlink only and may be coordinated and synchronized among a group of ABS to allow macro-diversity.

The service flows associated with E-MBS have certain QoS. Since a multicast connection is associated with a service flow, it is associated with the QoS and traffic parameters for that service flow. All service flows to transmit the same E-MBS flows, created on any AMS, shall have the same service flow management encodings for QoS parameter set as described in Section 15.3.7.

Service flows to carry E-MBS data are instantiated on individual AMSs participating in the service while in normal operation. During such instantiation the AMS learns the parameters that identify the service and associated service flows. Each ABS capable of providing E-MBS belongs to a certain E-MBS Zone. An E-MBS zone defined as a set of ABSs where the same multicast STID and FID is used for transmitting the content of certain service flow(s). Each E-MBS Zone is identified by a unique E-MBS_Zone ID.

To ensure proper multicast operation on networks of ABS employing E-MBS, the multicast STIDs and a FIDs used for common E-MBS content and service shall be the same for all ABSs within the same E-MBS-Zone. This allows the AMS which has already registered with a service to be seamlessly synchronized with E-MBS transmissions within an E-MBS_Zone without communicating in the UL or re-registering with other ABS within that E-MBS-Zone. The E-MBS_Zone IDs shall not be reused across any two adjacent E-MBS zones.

ARQ and HARQ are not applicable to multicast connections as there is no feedback from the AMS at layer 1 or

layer 2. 

For all ABSs that belong to the same E-MBS Zone, the following coordination shall be assured:

— The set of MAC SDUs carrying E-MBS content shall be identical in the same frame in all ABS in the same E-MBS zone;

— The mapping of MAC SDUs carrying E-MBS content onto MAC PDUs shall be identical in the same frame in all ABS in the same E-MBS Zone, meaning, in particular, identical SDU fragments and identical fragment sequence number (block sequence number) and fragment size

Coordination in the E-MBS Zone assures that the AMS may continue to receive E-MBS transmissions from any ABS that is part of the E-MBS Zone, regardless of the AMS operating mode—Normal Operation, Idle Mode—without need for the AMS to register to the ABS from which it receives the transmission.

In addition to coordination, E-MBS transmissions may optionally be synchronized across all ABSs within an E-MBS Zone. This option enables an AMS to extract macro-diversity gains in the multicast or broadcast transmission from multiple ABS, thereby improve the reliability of reception. When macro-diversity is used, the mapping of SDUs into the E-MBS Bursts is identical, and the same E-MBS bursts are transmitted using the same time-frequency resource in all involved ABS; additional parameters may also be required to be identical across ABSs if macro-diversity is used.

An ABS may provide the AMS with E-MBS content locally within its coverage and independently of other ABSs. The single ABS provision of E-MBS is therefore a configuration where an E-MBS Zone is configured to consist of a single ABS only. This configuration may be provided as one of the possible cases of E-MBS. In this case, the ABS may use any multicast STID and FID for providing the E-MBS service, independently of other ABSs, so the AMS receives the E-MBS data from its serving ABS, and the AMS should not expect the service flow for this E-MBS connection to continue when the AMS leave the serving ABS. However, if the AMS moves to an ABS that is transmitting the same E-MBS flows in another E-MBS Zone and updates its Service Flow management encodings, the AMS may continue to receive the same E-MBS flows.

15.8.1 E-MBS Transmission Modes 

Multiple ABSs participating in the same E-MBS service may be time and frequency synchronized in the transmissions of common E-MBS data to allow macro diversity gain at the AMS. When macro-diversity is enabled the E-MBS bursts positions and dimensions as well as PHY parameters shall be the same across all ABS’s within the same E-MBS Zone. In addition to the coordination parameters such as E-MBS Zone ID, STID & FID, and Packet Classification Rule parameter(s), macro-diversity synchronization requires that all ABSs within the same E-MBS Zone shall use the same

—Transmission PHY parameters, MCS associated with each E-MBS Burst including FEC Type, Modulation Type, and Repetition Coding

— Mapping of SDUs to PDU (order of the SDUs and fragments) including Sub Headers

— Mapping of PDUs to bursts

— Order of bursts in the zone/region

— E-MBS MAP construction

The way that multiple ABSs accomplish the synchronized transmission (which implies performing functions like classification, fragmentation, scheduling at a centralized point called the E-MBS Server) is outside the scope of the standard.
15.8.2 E-MBS Operation 

Establishment of E-MBSs for a specific AMS with respect to certain service flow is always performed when the AMS is in Active mode with a serving ABS. E-MBSs are associated with multicast and broadcast service flows. Multicast and broadcast service flows are not dedicated to the specific AMS and are maintained even though the AMS is either in Active/Sleep mode or in the Idle mode. When an AMS is registered at an ABS for receiving E-MBS, multicast and broadcast service flows shall be instantiated as multicast connections. Data of multicast and broadcast service flows may be transmitted from ABS and received at AMS also regardless of what mode the AMS is currently in. The ABS may establish a DL E-MBS by creating a multicast and broadcast service flows when the service commences. Mapping of multicast and broadcast SFIDs to corresponding STIDs and FIDs shall be known to all ABSs belonging to the same E-MBS zone. The method of making all ABS in the same E-MBS Zone aware of E-MBS flows and associated E-MBS service flows—including multicast STID and FID assignment, QoS parameter set, and Classification Rule(s)—is outside the scope of the standard. As the classification and transmission of E-MBS flows may be supported on an ABS in an E-MBS Zone regardless of the presence or absence of any AMS in Active mode receiving the service, the ABS may retain E-MBS service flow management encodings to do classification and scheduling of E-MBS flows, even when no AMS in Active mode receiving the service is registered at the ABS.

When the AMS registers at the ABS for receiving multicast and broadcast services, the ABS or AMS may initiate the DSA procedure with respect to multicast and broadcast connections. Such knowledge may be used to initiate bidirectional upper layers communication between the AMS and the network for the purpose of configuration of multicast/broadcast service. After successful configuration, the AMS shall reuse the same configuration when it moves to another ABS without re-configuration.

During communication to the ABS the AMS may learn the E-MBS_Zone ID. The AMS may continue to receive E-MBS transmissions from any ABS that is part of the E-MBS Zone, regardless of the AMS operating mode—Active Mode, Sleep Mode, Idle Mode—without need for update to any service flow management encoding for the E-MBS flow.

To allow seamless transition from one E-MBS Zone to another without any interruption of E-MBS data service and operation, the AMS should update E-MBS service flow management encodings including multicast STIDs and FIDs, Packet Classification Rule parameter(s), E-MBS Zone Identifier Assignment parameter, and E-MBS contents IDs. If the AMS has no multicast STIDs and FIDs information regarding the new E-MBS Zone, then the AMS is required to acquire multicast STIDs and FIDs context through the other procedures, e.g., location-update, handover, or network-entry.
If the AMS has an indication that the multicast STIDs and FIDs has no continuity in the target E-MBS zone then the AMS shall delete the multicast STID and FID and E-MBS Zone Identifier Assignment related to the multicast STID.

When the AMS transit to a new E-MBS Zone while in Active Mode or Sleep Mode, and the E-MBS service flow management encodings of the AMS have not been updated, the ABS may include multicast STID and FID Update in REG-RSP encoding TLV in the RNG-RSP to provide updated service flow management encodings for any affected E-MBS flow as part of the handover procedure.
When an AMS in Idle mode migrates to an ABS which does not belongs to AMS’ previous E-MBS_Zone, the AMS is expected to update the E-MBS service flow management encodings at that ABS to provide for further reception of E-MBS content. Such an update may include one or more of multicast STIDs and FIDs, Packet Classification Rule parameters, and E-MBS Zone Identifier Assignment parameter. If the AMS has not received such information from the serving E-MBS_Zone, the AMS may conduct location update to acquire updated E-MBS service flow management encodings, or may conduct re-entry from Idle mode. The ABS may include STID_Update in REG-RSP encoding TLV in the RNG-RSP to provide updated service flow management encodings for any affected E-MBS flow.

15.8.3 E-MBS Protocol Features and Functions 

15.8.3.1 E-MBS Zone Configuration
Different STIDs and FIDs may be used in different service areas for the same multicast and broadcast service flow. A multicast and broadcast zone identifier (MBS_ZONE_ID) is used to indicate a service area through which a multicast STID and FID for a broadcast and multicast service flow are valid. An ABS that supports Multi-ABS Access E-MBS shall include the E-MBS zone identifier(s) as an E-MBS zone identifier list in the AAI_SCD message. The E-MBS zone identifier shall not be '0'.

When the E-MBS zone identifier list appears in AAI_SCD message with only one value of '0', then the neighbor ABS is not affiliated with any E-MBS zone. An E-MBS zone that is adjacent to another E-MBS zone is a neighbor E-MBS zone to that E-MBS zone.

The ABS sends AAI_DSA for establishment of connection for E-MBS, E-MBS_ZONE shall be encoded in the AAI-DSA message. If an AMS in idle mode moves into ABSs in the same E-MBS zone, the AMS does not have to re-enter the network to re-establish a connection or a connection defined by E-MBS Contents Identifier to monitor the multicast and broadcast service flow. However, if an AMS moves into a different E-MBS zone, the AMS may need to update service flow management encodings for the multicast and broadcast service flow. One ABS may have multiple E-MBS zone IDs for different E-MBS services.
To support inter-MBS zone transition, AMSs need to get MBS Zone IDs with which ABS is associated.

The E-MBS zone identifier list should be added to AAI_SCD, with following format.
	Syntax
	Size in bits 
	Description/Notes

	AAI_SCD format () {
	-
	-

	-
	-
	The following items are to be added to the AAI_SCD

	Number of E-MBS zones (z)
	[2]
	The number of E-MBS zones the ABS is associated. 

	For (i=0; i<z; i++) {
	-
	

	   E-MBS zone identifier
	7
	An MBS zone identifier with which ABS is associated. 

	}
	
	

	}
	
	


15.8.3.2 E-MBS Scheduling Interval (MSI) 

E-MBS Scheduling Interval (MSI) can span several superframes and indicates the frequency at which the MBS-MAP is transmitted. For each E-MBS Zone, an E-MBS Scheduling Interval (MSI), refers to the number of successive superframes for which the access network may schedule E-MBS traffic. The length of this interval depends on the particular use case of E-MBS. E-MBS MAP message addresses the mapping of MBS data associated with an MBS Zone for an entire MSI. The E-MBS MAP message is structured such that it may be used to efficiently define multiple transmission instances for a given stream within an MSI.

An AMS decodes only the E-MBS data bursts associated with user selected content. The AMS wakes up in each MSI in order to check whether there is data to be decoded. To facilitate power saving, the ABS can indicate the period over which the scheduling parameters for an MBS stream remains the same. This period termed allocation lifetime, can span multiple MSIs. After decoding an E-MBS data stream in an MSI, the AMS may power down until the next transmission of that data stream in the next MSI. This results in the maximum power saving in E-MBS service.
15.8.3.3 E-MBS Mobility Management
When an AMS moves across the E-MBS zone boundaries, it can continue to receive E-MBS data from the target ABS in Connected State or Idle State. In Connected State, the AMS performs handover procedure for E-MBS. If the AMS has no STID & FID information regarding the new E-MBS Zone, then the AMS is required to acquire STID & FID context through the other procedures, e.g., location-update, handover, or network-entry. 
During E-MBS zone transition in Idle State, the AMS may transit to Connected State to perform handover or it may initiate E-MBS location update process for the purpose of E-MBS zone transition unless the AMS already has the STID & FID mappings for the target E-MBS zone. 
----------------- End of the Proposed Amendment Text --------------------------------------
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