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1 Introduction 
This paper is trying to provide more information and analysis to the potetial functions of the inter-cell RRM.
2 Discussion
2.1 Background
As stated in R3.018 the inter-cell RRM is necessary due to the spill-over of power into neighboring cells and in order to support load sharing between cells. And therefore, the inter-cell RRM consists of a set of functionalities by which the resources of multi-cells can be utilized and managed efficiently.
The several inter-cell RRM related functions are discussed in the following sections in order to provide more information and analysis depending on the application complexity in order to make a feasible choice between centralized RRM and de-centralized RRM.
2.2 The functions of inter-cell RRM
As discussed in previous RAN3 meetings there are several essential inter-cell RRM related functions such as inter-cell HO, load balancing control on multi-cells and inter-cell interference avoidance/coordination. The common characteristic of those functions is clearly that the instantaneous information of two or more cells needed to be collected for the corresponding decision-making. However, each of these functions has its own individual characteristics which need to be discussed respectively.
2.2.1 Inter-cell HO
It is necessary that the related status of target cells should be informed to the serving ENB at the time of inter-cell HO decision for the load based HO scheme. With the status information of the candidate target ENBs the optimized HO decision can be achieved. However, the information exchange mechanism of the centralized RRM is different from the one of the de-centralized RRM. 
·The status information exchange in de-centralized RRM
In de-centralized RRM scheme the related information is transported between ENBs over X2 interface. The enquiry or multicast mechanisms could be selected to exchange the HO related information between ENBs.
·The status information exchange in centralized RRM
In centralized RRM scheme the related information is reported to RRM server so that the RRM server independently manages the information and then distributes it to relative ENBs over X3 interface.
In LTE architecture both schemes of the information exchange are feasible. However, it is difficult for de-centralized RRM scheme to exchange the load information between ENB and RNC in the case of inter-RAT HO. 
Compared with de-centralized RRM scheme the RRM server can exchange the load information of ENBs and NodeBs with the RNC over Iur-like interface in the case of inter-RAT HO. 
It is then necessary to consider the potential problem discussed above before making a rational choice between de-centralized RRM and centralized RRM for the HO related scheme.
2.2.2 Load balancing control on multi-cells
In order to perform load balancing control between the cells (overlaying cells or neighboring cells) the load information should be exchanged between ENBs to follow the load fluctuation in each cell.
In the case of intra-LTE-access load sharing, the load information can be effectively exchanged by de-centralized RRM scheme as well as centralized RRM scheme. However, it is difficult for de-centralized RRM scheme to exchange the load information between ENB and RNC in the case of inter-RAT load sharing when the RRM server exchanges the load information with RNC over the Iur-like interface.
It is then necessary to consider this potential problem before making a rational choice between de-centralized RRM and centralized RRM for the load sharing scheme.
2.2.3 Inter-cell interference avoidance/coordination
Taking into account the answer from RAN1 on “RRM for LTE (R3-060358)”, it can be seen that the inter-cell interference coordination/avoidance is a feasible approach of the inter-cell RRM to mitigate the interference between the neighboring cells.
In the semi-static case the functionality of the interference avoidance is needed to coordinate the radio resource usage among “non-owning” cells. The function of this process is that the resource owner is requested by a neighboring entity to grant additional resource and the resource owner is entitled to grant the requested amount of resources for a certain period of time.
In the centralized RRM case the RRM server can process the cell load information and the measurement reports of inter-cell interference and then provide a comprehensive decision to the entities under its control since all the related information is managed by this single entity.
Comparing with the RRM server in the centralized RRM, several owners of cell-edge resources in the de-centralized RRM have to negotiate about the actual resource usage. During the resource negotiation it is difficult to coordinate the resource competition among ENBs, since the ENB originating the cell-edge resources negotiation must negotiate radio resource with its all neighboring ENBs. The potential danger between peer to peer entities is that the negotiation initialized by a single entity could be spread to a large scope of the system. It’s necessary to design an efficient method in order to avoid the complexity and the potential danger described above.
It is thereby foreseen that the definition of a distributed request/granting scheme, which is efficiently and easily managed seems to be very challenging.
From the inter-cell RRM funtions point of view, in pre-LTE architecture, the RNC which is an RRM server like entity is effective to coordinate the inter-cell interference. It seems that the master-slave mechanism is also feasible to efficiently avoid the inter-cell interference in LTE architecture.
3 Conclusions
Based on the discussion above, it’s thout that a reliable and efficient de-centralized RRM scheme should be provided before the rational decision between the centralized RRM and the de-centralized RRM is made finally.
4 Proposal
It is proposed to fully take into account the information discussed above in section 2 when the ultimate decision is made for the inter-cell RRM.
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