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1 Introduction 
In RAN3#53bis meeting, the RRM characteristic of MBMS is discussed. The coordination mechanism of radio resources within SFN area is one of the corresponding highlight. The main purpose of this contribution is to discuss both semi-static and dynamic SFN coordination schemes, and then to provide the corresponding suggestion on the MBMS configuration scenarios.
2 Discussion
2.1 Background
Obviously, the radio resources of the cells in SFN transmission mode need to be tightly synchronized and coordinated. The planning and configuration of SFN area is an important aspect for SFN operation to use radio resources effectively. The balance between complexity of system and efficiency of the radio resource is a criterion for choosing the suitable coordination mechanism.
A mixed-cell is the one in which the same carrier is used for both multicast (MBMS) service and unicast service. The SFN area with mixed -cell configuration can be disposed not only by the semi-static coordination schemes (through O&M) but also by the dynamic coordination schemes. The dynamic coordination scheme is mostly based on counting mechanism in which the feedback can be obtained from the uplink channel in the cell. 
A specific-cell is the one in which a carrier is applied only for the multicast (MBMS) service. It is difficult to get the corresponding feedback under the specific-cell configuration scenario because there is no uplink channel defined in the specific scenario. In addition, the specific-cell SFN configuration is suitable for the particular MBMS services which require stable service area. An example is that a particular movie theater is interested in sending trailers as advertisement to attract users within for example an 8 km radius area of that theater, because corresponding users are the most likely customers for it. In general, the area mentioned above is relatively stable and the trailer is periodically updated (for instance, several days). The radio resources within SFN area are now slowly adjusted and the semi-static SFN coordination mechanism is thereby completely capable in this scenario.
2.2 Semi-static scheme for SFN coordination
In order to reduce the signalling overhead of MBMS in LTE architecture, the distribution of service information ought to be optimised. The semi-static coordination mechanism can simplify the planning of the SFN areas in terms of resource allocation and scheduling. Without the location information of the subscribers, the SFN area is defined by the semi-static mechanism based on the estimation of the MBMS service demand. For instance on the basis of the knowledge when and which services is to be transmitted, the semi-static coordination mechanism can coordinate radio resources within SFN area conveniently with resource preparation scheme. 

On the basis of the analysis on characteristics of the semi-static mechanism, a conclusion is that its resource adjustment is driven without the feedback from uplink channel. Moreover, there is an assumption that a specific MBMS SFN area is basically defined according to the estimation for certain MBMS service demand and is slowly adjusted without the support of the feedback uplink.
So the semi-static coordination mechanism is suitable for SFN specific-cell configuration scenario without the definition of an uplink channel.
2.3 Dynamic scheme for SFN coordination
However, in some MBMS service scenes, the flexibility of system is important to efficiently follow the dynamic service area and optimize usage of the radio resource. The dynamic scheme is therefore to be applied in order to obtain higher resource efficiency in some SFN areas configuration scenarios.

With dynamic configuration, it may be feasible to create a service-specific SFN for a particular service that only exists during the service session. It may also be possible to modify the set of cells in the SFN during the duration of the MBMS service to reflect changes caused by users joining or leaving a certain service area. 

It also requires counting of MBMS service users based on the feedback from uplink channel in cells to get relevant information so that the radio resources within SFN area can be properly adjusted. For the reduction of the system complexity (e.g. lower additional signaling overhead), it is necessary that a certain restriction is applied on the dynamic coordination scheme. For example, the frequency of the information feedback is to be controlled in lower level and the coordination procedure for the UE in LTE_IDLE state is simple and so on. In addition, for the dynamic scheme the central function entity can be used to simplify the decision procedure of coordination schemes and make an efficient SFN operation to the radio resources. 

Though the dynamic coordination mechanism is efficient to manage the SFN areas in terms of resource allocation and scheduling, it is not generally applicable because of its reliance on radio feedback uplink. The favorable situation is foreseen that the feedback information is naturally obtained from the uplink channel in the cell under the mixed-cell SFN configuration scenario. It is therefore convenient to apply the dynamic coordination scheme under the mixed-cell scenario.
As a consequence, the feedback information for the adaptive resource management is achievable under the mixed-cell configuration scenario, the dynamic SFN coordination mechanism is suitable and effective for a mixed-cell scenario. If any, the concrete restriction mechanism for the reduction of the system complexity is for further study.
3 Conclusion
By comparing the dynamic scheme with the semi-static scheme and analyzing the requirement for the feedback from uplink channel under both specific-cell SFN configuration scenario and mixed-cell SFN configuration scenario, a conclusion is drawn that the dynamic SFN coordination mechanism is suitable for the mixed-cell SFN configuration scenario but the semi-static SFN coordination mechanism is suitable for the specific-cell SFN configuration scenario. For the reduction of the systematic complexity, the proper constraint of dynamic coordination mechanism may be essential. The concrete restriction mechanism for dynamic coordination scheme is still for further study.
4 Proposal
On the basis of the discussion above, it is proposed that the dynamic SFN coordination mechanism is applied under the mixed-cell SFN configuration scenario while the semi-static SFN coordination mechanism is applied under specific-cell SFN configuration scenario. 

5 References

[1]
3GPP TR R3.018, “Radio Access Architecture and Interfaces”, V0.6.0.

[2]
R3-061611, “Text proposal on eMBMS coordination entity”, Samsung.

[3]
R3-061612, “SFN definition”, Nokia.


























































                                                          第 4 页 共 1 页
PAGE  
1

