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1. Introduction
Till now, there have lots of discussion about multi-cell transmission for E-MBMS. But, most of them are based on MBSFN operation. This paper presents some viewpoints and issues about E-MBMS multi-cell transmission with MBSFN operation and with non-MBSFN operation.
2. Discussion
2.1. Multi-cell transmission with MBSFN Operation
E-MBMS multi-cell transmission based on MBSFN operation has a great amount of advantages. For example, a MBSFN area is just like a huge cell, so UE in the edge of cells could combine energies from several synchronized cells, which is physical layer combination. With this procedure, UE can get much more performance gain than that without physical layer combination. And, when considering MBSFN guard area, we find that UEs in the border of MBSFN area will have much less interference than those in the similar situation with non-MBSFN operation, because the same resource in the MBSFN guard area is reserved and not used. By this means, UE can achieve perfect performance.
However, this kind of performance also costs too much, for many conditions have to be met. First, eNBs are required to be synchronized. And, the same MBMS traffic data should be sent by eNBs within an MBSFN area at the same time, using the same resource, which includes frequency, code, modulation, TB, channels, and other parameters. To guarantee that UE could receive the same MBMS traffic data, some synchronization protocols are in great need. With these conditions, MBMS data from different eNBs look like same. So, when UE receives the MBMS traffic from several eNBs, it feels like that there is only one MBMS traffic stream and multi-path signals. 

But, we have to say that this method could trigger some problems about system resource allocation. Though MBSFN operation concept brings us many merits, it costs too much system resource. If certain MBMS service is transmitted over an MBSFN area, some corresponding resources have to be occupied for this kind of MBMS service, even there may be no users for the MBMS traffic in some cells within the MBSFN area. this will waste many system resource seriously and leads to some serious problems on resource allocation. Due to the uneven  distribution of users and MBMS traffics, it is pretty possible that there are lots of resource fragment in cells of MBSFN area. What is the worse is that all these resource fragments can not be used any more because of reservation for some MBMS services.
Despite that MCE plays a key role to coordinate the resource allocation, MCE can not solve all the problems. The functionality of MCE can work only when there are lots of resource in eNBs left, or MCE has nothing to do on this problems. If there are too many kinds of MBMS service required, it is possible that eNBs have no enough resource to be allocated for each service. Then, “resource starvation” will occur. Even if there are some resources left, maybe they can not be used for multi-cell synchronized transmission based on MBSFN area because of resource fragments, which is useless for multi-cell transmission with MBSFN operation, and will lead to decrease the system resource efficiency. Such problems have been brought out by Motorola.
Conclusion 1: 

· Multi-cell transmission with MBSFN operation is an easy way, but it will lead to resource fragment, So, static MBSFN area configuration is not helpful;

2.2. Multi-cell transmission without MBSFN Operation
In contrary to multi-cell transmission with MBSFN operation, multi-cell transmission without MBSFN operation may need several things still:

· Maybe the cells are asynchronous

· Maybe different frequency is adopted
· Maybe different radio resource is allocated, e.g. different code, different modulation, etc.
For the first bullet, there are two aspects need discussing. One is “asynchronous”, which means cells in multi-cell transmission without MBSFN operation have a transmission time difference between each other. In this case, it is difficult to merge signals from multi-cell. If the transmission time difference is too large, no performance gain will be achieved and interference will come. But, if “loose synchronized” exists, it means there is possibility for signal combination with a moderate range of transmission time difference, provided that UE has the ability to buffer data The above statements tell us that when merging can not be achieved, MBSFN operation will lose its advantages for multi-cell transmission. For “loose synchronization” case, what performance will be gained depends on the ability of UE.
For the second bullet, we believe that if the same MBMS traffic data is transmitted in different frequency maybe including different carrier frequency, merging the signals from different frequency will achieve much more gain than the case of multi-cell transmission with MBSFN operation, because there are commonly different fading character and different interference over different frequency in radio space. Also, if frequency band fragments can be utilized for the same MBMS traffic, resource starvation can be resolved to some extent. From this viewpoint, mixed carrier is much more suitable for multi-cell transmission with non-MBSFN operation than dedicated carrier. 
For the last bullet, it involves in too much, e.g. code, modulation, transport block, etc. it is FFS that if these aspects will bring some merits to multi-cell transmission with non-MBSFN operation. But, if there is any way to differentiate signals from multi-cell, it will be helpful even though there is no combination gain. For example, in 25.814[1], there are some methods for inter-cell-interference randomization/cancellation. The most important way is cell-specific interleaving, also known as Interleaved Division Multiplexing Access (IDMA). So, it is significant to study on the relationship between ICIC and MBSFN operation area configuration.
At last, it is FFS if uplink feedback is necessary, and how much gain will it have with this way. 

Conclusion 2: 

· Multi-cell transmission with non-MBSFN operation is much complex, however it is flexible;

· Synchronization protocol is not necessary, but may be helpful;

· Resource fragments can be reduced effectively if methods of signal combination based on different frequency are utilized;
· Better performance gain will be achieved by the meaning of merging signals from different frequency (more generally, merging signals from different resource) if possible, while resource fragments can be reduced effectively
· ICIC may be very helpful for multi-cell transmission with non-MBSFN operation.
2.3. Comparison
This case does not belong to one multi-cell MBMS synchronization area case. 

	
	Cells or eNBs in Multi-cell transmission with MBSFN operation
	Cells or eNBs in Multi-cell transmission with non-MBSFN operation

	Requirement for parameters 
	

	Synchronization
	Need
	Not necessary 

	Carrier Frequency
	Only one 
	One or more

	Other parameters
	Same 
	It’s better to be same

	Uplink feedback
	No
	Maybe need

	Advantage and shortcoming
	

	Implementation
	Easy
	Middle to hard

	Efficiency of system resource utilization
	Low
	High

	Flexibility of resource allocation
	Low
	High

	Requirement for UE ability
	Low
	High


3. Conclusion

In this paper, some issues about multi-cell transmission have been discussed. The characters of multi-cell transmission with MBSFN operation and non-MBSFN operation are compared, their advantages and shortcomings are shown. We hope that It is helpful to help consider how to use multi-cell transmission issues. 
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