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Proposed Text of E-MBS Operation 
for the IEEE 802.16m Amendment
Andrea Bacioccola, Zexian Li, Jan Suumäki

Nokia
1. Introduction
This contribution proposes amendment text to describe the 802.16m E-MBS operation and is intended as a section to be included in the 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D9 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4]. Current SDD [3] is used as a basis for the text development. In Section 2, the high level outline of the E-MBS is presented.
2. Outline of E-MBS operation
The text proposed in this contribution is based on Chapter 13 in the IEEE 802.16m SDD [3]. 
The following is the high level outline of the E-MBS operation.

1 General Concepts

1  Relationship to Basic MBS in Reference System

1 E-MBS Transmission Modes

1   Non-Macro Diversity Support

1 Macro Diversity Support

1 E-MBS Operation

1   E-MBS Operation in Connected State

1   E-MBS Operation in Idle State

1   E-MBS Protocol Features and Functions

1   E-MBS PHY Support

1 Multiplexing of Unicast Data and E-MBS Data

1 Enhanced Schemes

1 Frame and Control Channel Structure

1   E-MBS MAC Support

1 E-MBS Zone Configuration

1 E-MBS Scheduling Interval

1 Mapping of E-MBS Data for Power Saving

1 E-MBS Mobility Management

1   E-MBS CS Layer Support

1 Header Compression

1 Forward Error Correction

1   E-MBS Transmission on Dedicated Broadcast Carriers

1   Deployment Mode for E-MBS Transmission on Dedicated Broadcast Carrier

1   E-MBS Dedicated Carrier

1 Channel Coding

1 Reusing E-MBS Transmission in IEEE Std 802.16-2009 Zones or Carriers
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4. Text proposal for inclusion in the 802.16m amendment working document
-------------------------------  Text Start  --------------------------------------------------- 
15.2.x General Concepts

Enhanced multicast and broadcast services (E-MBS) are point-to-multipoint communication systems where data packets are transmitted simultaneously from a single source to multiple destinations. The term broadcast refers to the ability to deliver contents to all users. Multicast, on the other hand, refers to contents that are directed to a specific group of users that have the associated subscription for receiving such services.

Both Static and Dynamic Multicast are supported.

The E-MBS content is transmitted over an area identified as a zone. An E-MBS zone is a collection of one or more ABSs transmitting the same content. The contents are identified by the same identifiers (MC IDs). Different MC_IDs may be used in different regions for the E-MBS service flow. Each ABS capable of E-MBS service can belong to one or more E-MBS zones. Each E-MBS Zone is identified by a unique E-MBS_Zone ID. E-MBS_Zone ID is used to indicate a region through which a set of MC_IDs are valid. ABS may advertise E-MBS_Zone in S-SFH message.

E-MBS data bursts may be transmitted in terms of several sub-packets, and these sub-packets may be transmitted in different subframe and to allow AMSs combining but without any acknowledgement from AMSs.

AMSs in an E-MBS zone are allocated a common Multicast STID (MSTID).

15.2.x.1 E-MBS Transmission Modes

Two types of access to E-MBS may be supported: single-ABS access and multi-ABS access. The single-ABS access is implemented over multicast and broadcast transport connections within one ABS, whereas multi-ABS access is implemented by transmitting data from service flow(s) over multiple ABSs. The E-MBS content PDUs are transmitted by all ABSs in the same E-MBS zone.  That transmission is supported either in the non-macro diversity mode or macro diversity mode. An E-MBS zone may be formed by only one ABS. The AMS may support both single-ABS and multi-ABS access. E-MBS service may be delivered via either a dedicated carrier or a mixed unicast-broadcast carrier.

15.2.x.1.1 Non-Macro Diversity Support

Non-macro diversity support is provided by frame level coordination in which the transmission of data across ABSs in an E-MBS Zone is not synchronized at the symbol level. However, such transmissions are coordinated to be in the same frame. This MBS transmission mode is supported when macro-diversity is not feasible.

15.2.x.1.2 Macro Diversity Support

The macro diversity operating mode for E-MBS is as a wide-area multi-cell multicast broadcast single frequency network (MBSFN). The transmission of data across ABSs in a multi-ABS E-MBS Zone shall be synchronized at the symbol level allowing macro-diversity combining of signals and higher cell edge performance. ABSs participating in the same Multi-ABS-MBS service shall be synchronized in the transmissions of common multicast/broadcast data. Each ABS shall transmit the same PDUs, using the same transmission mechanism (symbol, subchannel, modulation, and etc.) at the same time.

15.2.x.2 E-MBS Operation

15.2.x.2.1 E-MBS Operation in Connected State

While in connected state, the AMS may receive the E-MBS data bursts according to the E-MBS A-MAP IE. To save energy, once the AMS has acquired the E-MBS MAP IE or the E-MBS indication in the S-SFH, it may not listen to the downlink channel until the beginning of the E-MBS data allocation. If an AMS is receiving data in an E-MBS_Zone, the AMS may temporary interrupt the reception of E-MBS transmissions, to perform scanning without notifying it to the BS. Furthermore, the AMS may scan for other networks during those frames or superframes which do not contain any E-MBS transmission. After the scanning has been performed, the AMS may re-acquire the synchronization with the ABS and E-MBS data stream using the E-MBS indication contained in the S-SFH.
15.2.x.2.2 E-MBS Operation in Idle State

If MS acquired MBS_Zone and goes to idle mode, then the MS may continue receiving MBS content from any BS that advertises the same MBS_Zone.
15.2.x.3  E-MBS Protocol Features and Functions

15.2.x.3.1  E-MBS PHY Support

15.2.x.3.1.1  Multiplexing of Unicast Data and E-MBS Data

IEEE 802.16m supports E-MBS data multiplexing on a mixed carrier, using TDM multiplexing schemes for unicast and E-MBS traffic. When the E-MBS data is time division multiplexed with unicast data, the E-MBS and unicast data are carried in different subframes. 

15.2.x.3.1.2  Enhanced Schemes

15.2.x.3.1.3  Frame and Control Channel Structure

In unicast/multicast mixed carrier, E-MBS uses the same frame structure as used for unicast carrier. The E-MBS data is multiplexed with Unicast traffic. The S-SFH indicates E-MBS region which may span over multiple subframes for each E-MBS zone. If a superframe contains E-MBS subframes, E-MBS subframes are allocated with fixed pattern within superframe. The pattern may vary between superframes. In case an AMS loses the synchronization with the E-MBS data, the S-SFH shall be used to detect the position of the next E-MBS data region. Figure XXX illustrates the frame structure when E-MBS subframes are present in superframes.
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Figure XXX: Illustration for E-MBS support in Mixed Broadcast/Unicast Carrier
For unicast/multicast mixed carrier, the control channel design to support E-MBS is as follows

· S-SFH

· Provides pointers to help AMS find the location of the E-MBS MAP within the current superframe or the next superframes.

· .

· E-MBS MAP (E-MBS Service Control Channel)

· Indicates physical layer parameters of E-MBS data channels for each service using joint coding.

· E-MBS MAP is transmitted at the beginning of E_MBS resource during one E-MBS scheduling interval.

· The E-MBS MAP can point to burst locations up to N superframes ahead within the E-MBS scheduling interval.

15.2.x.3.2  E-MBS MAC Support

15.2.x.3.2.1  E-MBS Zone Configuration

Each E-MBS zone is assigned a unique zone ID.  All the ABSs in an E-MBS zone broadcast the same E-MBS zone ID. If an ABS belongs to several E-MBS zones, it broadcasts the entire set of zone IDs with which it is associated. Multiple E-MBS zones or multiple E-MBS services of one E-MBS zone may be configured on one or more carriers in the multi-carrier deployments.

15.2.x.3.2.2  E-MBS Scheduling Interval

The E-MBS scheduling interval can span several superframes. The length of the E-MBS scheduling interval may be constrained by the required channel switching times. For each E-MBS Zone there is an E-MBS Scheduling Interval (MSI), which refers to a number of successive frames for which the access network may schedule traffic for the streams associated with the E-MBS Zone prior to the start of the interval. The length of this interval depends on the particular use case of E-MBS. E-MBS MAP addresses the mapping of E-MBS data associated with an E-MBS Zone for the 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.

15.2.x.3.2.3  Mapping of E-MBS Data for Power Saving

An AMS decodes only the E-MBS data bursts associated with user selected content.  The AMS wakes up in each E-MBS scheduling interval in order to check whether there is data to be decoded. To facilitate power saving mechanism, the ABS includes an indication of the next E-MBS data transmission (e.g. in the S-SFH or through the E-MBS MAP). The indication may refer to the current superframe or to a subsequent superframes. This results in the maximum power saving in E-MBS service. After decoding the E-MBS data bursts, the AMS returns to sleep mode (see Figure YYY).
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Figure YYY: Illustration for E-MBS Scheduling
15.2.x.3.2.4  E-MBS Mobility Management

When an AMS moves across the E-MBS zone boundaries, it can continue to receive E-MBS data from the ABS in Connected State or Idle State. In Connected State, the AMS performs handover procedure for E-MBS.

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 MSTID mappings in the target E-MBS zone.
-------------------------------  Text End  ---------------------------------------------------[image: image3.png]
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