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1
Introduction
This contribution discusses how to support MBSFN for centric solution.
2
Configuration Synchronization
The common thing for MBSFN and soft combining is to keep the configuration of PDCP, RLC, MAC and physical layer same, so there is Alternative 2 of UP protocol stack in TR R3.022. However, there is small difference between them. E.g, it is unnecessary for soft combining to maintain same scrambling codes and OVSF in neighbouring cells. It is needed for MBSFN, anyway.
Meanwhile, configuration of scrambling code and OVSF should be added for static configuration mode for MBSFN; only configuration of OVSF should be added for dynamic configuration mode for MBSFN.

3
MTCH Synchronization
Compared to soft combining, MBSFN has two different aspects in MTCH synchronization:
· Different requirement for time synchronization

For MBSFN mode, the granulaity of time synchronization for S-CCPCH in neighbouring cells shall be 1~5ms.

· OVSF of SCCPCH that certain MBMS traffic is mapped onto shall be same in neighbouring cells. Nevertheless, SCCPCH in neighbouring cells can be differenct for soft combining.

Besides, both of them have same requirement of MTCH synchronization on UP processing, i.e, consistent processing before OVSF is claimed for MBSFN and soft combining.

It is concluded that uniform UP protocol stack shall be used for soft combining and MBSFN, which is Alternative 2 of UP protocol stack in TR R3.022.
4
System Information Synchronization
For MBSFN mode, same frequency and same scrambling code shall be used in MBSFN cells. If synchronization of system information in neighbouring cells is lost, interference occurs, which is not good to reception of UE.

In MBSFN cells, MIB, SIB 3, 5/5bis, and 11 are sent.

Here, 2 Alt. are shown for how to synchronize system information.

Alt.1: Configuration solution
Via OAM configuration, contents of system information block 3, 5/5bis, 11 are configured the same for all cells in an MBSFN area. NB+s do scheduling and coding respectively. 

The big problem for this method is that it’s very difficult to harmonized scheduling algorithm of different suppliers due to different implementation of system information scheduling algorithems.
Alt.2: CP solution
In this alternative, master is responsible to construct system information, to schedule system information, then to inform all slaves of the SIB scheduling information (including period and position of each segments), SIB segment data, modification time,and cell information whose system information should be updated.
Slaves update system information according to information received from master, at the modification time indicated by the master, in the cells that master is indicated to update the system information. 

Master indicates cells in the same MBSFN with same scheduling information, SIB segments data and modification time. Thus, the synchronization of system information in an MBSFN area can be achieved
Pros:

1. Simple to implement

2. Similar to Iub procedure: SYSTEM INFORMATION UPDATE

5
MCCH Synchronization
For MBSFN mode, same frequency and same scrambling code shall be used in MBSFN cells. If synchronization of system information in neighbouring cells is lost, interference occurs, which is not good to reception of UE.

Alt.1：Pre-configuation
To achieve consistent MCCH signal, IE order, message sending order, traffic arrangement order, RB configuration shared in MBMS COMMON RB message shall be kept same. However, this staffs is implementation specific. Any difference can lead to differenct signal.

And, MBMS traffic information in MCCH message is dynamic because of dynamic nature of MBMS service. 
So, it is impossible to synchronize MCCH message by pre-configuration 
Alt.2: CP solution

On MCCH message changes, or on slave request, master constructs MCCH messages and signal slaves with RRC coded MCCH messages, along with the modification time which indicate the start time of messages should be updated in radio interface and cell information whose MCCH messages should be updated.

Slaves do RLC/MAC/PHY processing according to the information sent from master. 

Master indicates cells in the same MBSFN with same MCCH messages and modification time.

Thus, the synchronization of system information in a MBSFN area can be achieved.

There is an assumption that configuration of RLC for MCCH message is kept the same, and this is not difficult by configuration.
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Figure xx: Alt. 2 CP solution
Pro:

· Master sends the signaling message on demand, slave send it in radio interface according to MCCH repetition period.

Cons:

· RLC configuration for MCCH messages should be the same to ensure RLC output synchronization.
Alt.3: UP solution

In this alternative, master constructs MCCH messages, do RLC processing, then sends RLC PDU PDU with timestamp to slaves via Iur user plane.

Cells in a same MBSFN area share a same RLC entity which located in the master.
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Figure yy: Alt. 3 UP solution
Pros: 

· Use same synchronization method as MTCH data.

Cons:

· MCCH messages are sent every MCCH scheduling period, ie. MCCH repetition period.

· Multiple Iur UP bearers should be setup, one for a MBSFN area.
6
Proposal
6.2.3.2.X  
MBSFN Support
6.2.3.2.X.1   Configuration Synchronization
The common thing for MBSFN and soft combining is to keep same the configuration of PDCP, RLC, MAC and physical layer, so there is Alternative 2 of UP protocol stack in TR R3.022. However, there is small difference between them. E.g, it is unnecessary for soft combining to maintain same scrambling codes and OVSF in neighbouring cells. It is needed for MBSFN, anyway.

Furthermore, configuration of scrambling code and OVSF should be added for static configuration mode for MBSFN; only configuration of OVSF should be added for dynamic configuration mode for MBSFN.

6.2.3.2.X.2   MTCH Synchronization
Compared to soft combining, MBSFN has two different aspects in MTCH synchronization:

· Different requirement for time synchronization

For MBSFN mode, the granulaity of time synchronization for S-CCPCH in neighbouring cells shall be 1~5ms.

· OVSF of SCCPCH that certain MBMS traffic is mapped onto shall be same in neighbouring cells. Nevertheless, SCCPCH in neighbouring cells can be different for soft combining.

Besides, both of them have same requirement of MTCH synchronization on UP processing, i.e, consistent processing before OVSF is claimed for MBSFN and soft combining.

6.2.3.2.X.3   System Information Synchronization
For MBSFN mode, same frequency and same scrambling code shall be used in MBSFN cells. If synchronization of system information in neighbouring cells is lost, interference occurs, which is not good to reception of UE.

In MBSFN cells, MIB, SIB 3, 5/5bis, and 11 are sent.

Here, 2 Alt. are shown for how to synchronize system information.

Alt.1: Configuration solution

Via OAM configuration, contents of system information block 3, 5/5bis, 11 are configured the same for all cells in an MBSFN area. NB+s do scheduling and coding respectively. 

The serious problem for this method is that it’s very difficult to harmonized scheduling algorithm of different suppliers due to different implementation of system information scheduling algorithems.
Alt.2: CP solution

In this alternative, master is responsible to construct system information, to schedule system information, then to inform all slaves of the SIB scheduling information (including period and position of each segments), SIB segment data, modification time,and cell information whose system information should be updated.

Slaves update system information according to information received from master, at the modification time indicated by the master, in the cells that master is indicated to update the system information. 

Master indicates cells in the same MBSFN with same scheduling information, SIB segments data and modification time. Thus, the synchronization of system information in an MBSFN area can be achieved
Pros:

1. Simple to implement

2. Similar to Iub procedure: SYSTEM INFORMATION UPDATE

6.2.3.2.X.4   MCCH Synchronization
For MBSFN mode, same frequency and same scrambling code shall be used in MBSFN cells. If synchronization of system information in neighbouring cells is lost, interference occurs, which is not good to reception of UE.

Alt.1：Pre-configuation

To achieve consistent MCCH signal, IE order, message sending order, traffic arrangement order, RB configuration shared in MBMS COMMON RB message shall be kept same. However, this staffs is implementation specific. Any difference can lead to differenct signal.

And, MBMS traffic information in MCCH message is dynamic because of dynamic nature of MBMS service. 
So, it is impossible to synchronize MCCH message by pre-configuration 
Alt.2: CP solution

On MCCH message changes, or on slave request, master constructs MCCH messages and signal slaves with RRC coded MCCH messages, along with the modification time which indicate the start time of messages should be updated in radio interface and cell information whose MCCH messages should be updated.

Slaves do RLC/MAC/PHY processing according to the information sent from master. 

Master indicates cells in the same MBSFN with same MCCH messages and modification time.

Thus, the synchronization of system information in a MBSFN area can be achieved.

There is an assumption that configuration of RLC for MCCH message is kept the same, and this is not difficult by configuration.
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Figure xx: Alt. 2 CP solution
Pro:

· Master sends the signaling message on demand, slave send it in radio interface according to MCCH repetition period.

Cons:

· RLC configuration for MCCH messages should be the same to ensure RLC output synchronization.
Alt.3: UP solution

In this alternative, master constructs MCCH messages, do RLC processing, then sends RLC PDU PDU with timestamp to slaves via Iur user plane.

Cells in a same MBSFN area share a same RLC entity which located in the master.
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Figure yy: Alt. 3 UP solution
Pros: 

· Use same synchronization method as MTCH data.

Cons:

· MCCH messages are sent every MCCH scheduling period, ie. MCCH repetition period.

· Multiple Iur UP bearers should be setup, one for a MBSFN area.
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