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Introduction
From RAN2#53 meeting, it had been achieved an agreement that the E-UTRAN supporting MBMS comprises co-ordinating functions. So it is suggested that it is time to discuss the procedure of making use of co-ordinating functions to solve several problems during multi-cell MBMS transmissions. 

2        Consideration on Co-ordinating function
In this contribution, we show some scenarios. In these scenarios, we can find that there exist the interference when MBMS services under the Multi-cell transmission, process the air-combining at the edge of the neighbor cells.
2.1 The Scenarios of Interference
Scenario 1:

Many MBMS services are transmitting in the neighbor cells belong to the same aGw. Not only the same MBMS service is transmitting in the neighbor cells, but also the different MBMS service is transmitting in the neighbor cells. If we don’t distribute the same time-frequency resources for the different MBMS services in neighbor cells, it will introduce interference into the air -combining procedure at the edge of neighbor cells. The figure1 below will interpret this scenario:  
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Figure 1 Scenario 1

In this figure, Cell A is the neighbor cell of Cell B. In Cell A, MBMS services {M1, M2, M3, M4} are transmitting under Multi-cell transmission, whilst in Cell B, MBMS services {M1, M2, M3, M5} are transmitting under Multi-cell transmission too. So M5 will interfere with the M4, because M5 possess the same time-frequency resource as M4.

Scenarios 2:

Many services are transmitting in neighbor cells belong to the same aGw. In this scenario, several MBMS services under Multi-Cell transmission may begin to retransmit in one cell because UE wants to receive these MBMS service. If added MBMS services are not transmitting in neighbor cells, whilst added MBMS services possess the same time-frequency resources as other MBMS services in neighbor cell, so the added MBMS services may interfere with the other MBMS services during the air-combining procedure at the edge of neighbor cells. The figure2 below will interpret this Scenario:  


[image: image2]
figure2   Scenario2

In this figure, Cell A is the neighbor cell of Cell B. In Cell A, MBMS services {M1, M2, M3, M4} are transmitting under Multi-cell transmission, whilst in Cell B, MBMS services {M1, M2, M3,} are transmitting under Multi-cell transmission too. Because UE wants to receive M5 in Cell B，so M5 will transmit in Cell B. If M5 possess the same time-frequency as M4, M4 will be interfered by M5 at the edge of neighbor cells.

Scenarios 3:

Many MBMS services are transmitting in the neighbor cells belong to the same aGw. Several MBMS services can be provisionally stopped or canceled，of  which the possessed resource was freed. if we wants to use these freed time –frequency resources  resources to transmit other MBMS services or unicast services. This action may lead the different service possess the same time-frequency resources in neighbor cells. When MBMS service process the air combining at the edge of neighbor cells, it will introduce the interference 
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Figure 3   scenario 3

In this figure, Cell A is the neighbor cell of Cell B. MBMS services {M1, M2, M3, M4} are transmitting under Multi-cell transmission in two neighbor cells. The time-frequency of M3 is freed in Cell B, because there are no UE wants to receive the M3. So if M5 is added and make use of time-frequency freed resources in Cell B. M5 will interfere with M3 at the edge of neighbor cells during the procedure of air-combining. 
The scenarios above, we enumerate the condition of the same aGw. It is easy to find that the same problems also exist in the neighbor cells belong to the different aGw.
2.2 Procedure of Co-ordinating function
As discussed above, it is suggested that co-ordinating function should be introduced to harmonize many MBMS services under multi-cell transmissions in the neighbor cells. Here we give the basic procedure of harmonizing.
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Figure 4   Basic procedure of harmonizing for scenarios 2 and 3
1. For several MBMS services being received in some cells, a transmission resource request from new cells was given to aGw. The transmission resource request will include the Cell ID, the available resource for MBMS. 
2. aGw sends harmonizing message to Co-ordinating function to acquire the results of harmonizing time-frequency resource.

3. Co-ordinating function response harmonizing message to aGw.

4. aGw sends the result of time-frequency allocation to ENodeB, and ENodeB will allocate time-frequency resources for cells depend on the results.
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Figure 5   Basic procedure of   harmonizing for scenario 1
1. Co-ordinating function gives the aGw Pre-configure of time-frequency for MBMS service, to avoid the same MBMS service process the same resources at edge of neighbour cells.

2. aGw send   pre-configure message to relevant EnodeB, and EnodeB can allocate the resources to MBMS transmission in the cell.  
It is provided that harmonizing procedure is based aGw，and only need to be considered at the EnodeB level . 
3
Conclusion
It is proposed that Co-ordinating function may include harmonizing MBMS service transmission under the Multi-cell transmission, to reduce the interference at edge of neighbor cells during the air -combining procedure.
If this proposal is approved, we glad to provide the text proposal in the following.
4.   Text Proposal
-----------------------------------------Start of Text Proposal---------------------------------------------

11.2
LTE MBMS functions
The E-UTRAN supporting MBMS comprises eNBs and co-ordinating functions.

The functions hosted by the eNB may be:

-
Scheduling and transmission of MBMS control information;

-
Scheduling of single-cell MBMS transmissions;

-
Transmission of single-cell and multi-cell MBMS services;

-
Radio bearer control for MBMS.
The co-ordinating functions may include:

-
Distribution of MBMS services;

-
Co-ordination of multi-cell MBMS transmissions，eg Harmonizing the MBMS service transmission, to reduce the interference of radio combining at edge of  neighbor  cells;
-
 MBMS SAE bearer control.
It is FFS which node in E-UTRAN performs the co-ordination functions. It is important to ensure one and only relationship between the co-ordination function and Gw
----------------------------------------------End of Text Proposal-----------------------------------------------
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