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1. Introduction
Multicast and broadcast services MBS are defined as a group of terminals which receive the same content transmitted on the same connection. Furthermore terminals are registered to the same multicast or broadcast service and use the same connection parameters and security associations. 
2. Problem 

Supposed is a scenario where several terminal MS#1 … MS#n form one multicast group. All terminals except MS#3 are located close to BS1 with good channel conditions except MS#3, which is located at the cell edge with poor channel conditions (see figure 1). Due to the nature of multicast transmission the whole multicast group has to use a robust coding scheme, to provide connectivity the terminal with the worst channel condition. The probability that one terminal within a group of terminals is located to a cell edge is much higher the than for a single terminal which uses a unicast connection. This results in huge resource consumption.
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Figure 1
3. Proposal
In a scenario where MBS services are spread over an area which includes a set of basestations, the problem described above can be circumvent. For improving the receive conditions of a terminal located in a cell edge, the terminal should perform macro diversity (see figure 2). If the terminal receives the identical signal from 2 or more basestations, it can perform signal combing and increase the SINR. A better coding scheme could be used which results in a more efficient resource usage. Furthermore an identical downlink transmition of MSB flows simplifies the handover procedure. Terminals which use only MBS connections remain connected during movement without performing handover procedures.
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Figure 2
The main issues for providing macro diversity for MBS are to provide synchronous MSB transmission and to ensure that each basestation schedules identical MBS bursts?

4.  Requirements for synchronized MBS
To enable the signal combining at the terminal, the received signals coming from several basestations have to be identical. Neighbor basestations which distribute MBS content have to fulfill following requirements for enable signal combining (see figure 6):
· All MBS bursts should be pooled in one location in the downlink frame, called the MBS portion (see figure 3)

· The MBS portion should be located at the same position (subchannel, symbol) 

· MBS portions should have identical size (subchannels, symbols)
· Structure and content of MBS portions should to be identical

· DL bursts containing MBS PDU’s should be located at the same position (subchannel, symbol) in the same frames
· MBS burst should have identical size

· Structure and content of MBS bursts should to be identical

· Same modulation and coding

· Bursts contains same MAC PDU’s 

· MAC PDU’s contains same data

· For keeping the structure of the MBS portion simple, the bursts inside the MBS portion are placed in an ordered list (see figure 3)
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Figure 3
5. Synchronized MBS Transmition
For providing a synchronize MBS transmition a group of basestations should form an E-MBS domain. All basestations in one E-MBS domain are controlled by one E-MBS server. An E-MBS server is a functional entity inside the Network Control and Management System NCMS. E-MBS server distributes the MBS flows which come from the core network to all BS in its domain (data-plane) (see figure 4). 
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Figure 4
E-MBS server send control messages to all BS in the domain to enable synchronized MBS downlink transfer (control-plane) (see figure 5). The E-MBS control messages force the individual running scheduler in the basestations to generate domain wide identical MBS portions. The information in one MBS control messages shall define unambiguously the structure of an MBS portion for one or more downlink frames. MBS control messages may send on following conditions (not mandatory on every frame):
· Initiation on MBS flows(s)
· Changes on MBS flow(s)

· Bandwidth change
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Figure 5
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Figure 6
To supply the basestations in one MBS domain with the information need for synchronized MBS transmition, a MBS control message should contain the following data:
· Position and size of MBS portion

· Frame number

· Time stamps

· Information about bursts (carried in the MBS Portion)

· Ordered burst list

· For each burst: 

· Max size

· Associated parameters (Modulation, Coding…)

· Ordered list of connection identifiers

· Connection identifiers (carried in a MBS Burst)

· For each Connection identifiers :

· IP Classifier: MBS Packet ->Station/Flow identifier mapping rule

· Security Association

· Fragmentation and packing parameters

· Max / min PDU/SDU size …

6. Text Proposal for SDD

Insert the following text into SDD Section x – 

-------------------------------  Text Start  ---------------------------------------------------


15.x.x.  Macro diversity for E-MBS


An E-MBS zone is an administrative domain controlled by an E-MBS server. The E-MBS server is a functional entity inside the Network Control and Management System (NCMS). Within one E-MBS zone, basestations are able to transmit MSB data in a synchronized manner, which enable the receiving terminals to perform signal combining. The E-MBS server sends control messages to all basestations in its MBS zone. These control messages contain unambiguous information, which enable the individual running basestations to generate synchronized E-MSB portions. An MBS portion is an area in a downlink frame, which is exclusively reserved for E-MBS connections. 
The control messages contain information about:

· Frame number contain MBS portion 

· Position and size of MBS portion

· Information about bursts embedded in the MBS Portion
· Ordered burst list

· For each burst: 

· Max size

· Associated parameters (Modulation, Coding…)

· Ordered list of connection identifiers

· Connection identifiers (carried in a MBS Burst)

· For each Connection identifiers :

· IP Classifier: MBS Packet ->Station/Flow identifier mapping rule

· Security Association

· Fragmentation and packing parameters

· Max / min PDU/SDU size 

-------------------------------  Text End  ---------------------------------------------------
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