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1. Introduction

There are two schemes described in R3.018 to perform the function of inter-cell RRM, one is in a centralised way and the other is in a de-centralised way.  As our understanding, the two ways are both necessary. When an isolated RRM server is present, the centralised mode might be used, otherwise the de-centralised mode might be used.

This document gives the signalling processes for both the two ways.

2. Discussion
Interference management is an important issue for inter-cell RRM. In RAN1 an interference mitigation method has been proposed based on the soft reuse principle for the allocation of the frequency sub-bands in adjacent cells. A set of frequency sub-bands is reserved by each eNodeB for use near its cell edge and cannot be used in adjacent cells. For UEs toward the cell interior, the entire frequency band is available for scheduling. Scheduling for UEs near the cell edge takes precedence over scheduling of UEs toward the cell interior. 
The set of sub-bands for each cell edge could be modified for the load balancing purpose. In a de-centralised way, an eNodeB will trigger the modification process by itself if its load exceeds some threshold. The signaling process is depicted in Fig.1.
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Fig. 1 Signalling process for de-centralised case

In the de-centralised case, the collection of RRM information of adjacent cells is performed right after the RRM process is triggered.

The process is described as follows:

1. The eNodeB of source cell monitors the RRM information of local cell. The RRM process is triggered according to the local RRM information, e.g. if the edge load exceeds a certain value.

2. After triggered, the source eNodeB sends RRM information request to all the adjacent eNodeBs; 

3. All the adjacent eNodeBs send back the RRM information response which contains their local RRM information.

4. The source eNodeB makes a decision on which sub-bands could be borrowed and which adjacent cells could lend the sub-bands based on the collected RRM information just now.

5. The source eNodeB sends edge resource reconfiguration request to the adjacent eNodeBs chosen in step 4, which contains the desired sub-bands the source eNodeB wants to borrow.

6. The eNodeBs receiving the edge resource reconfiguration request locks the corresponding sub-bands according to the message.

7. After finishing locking the resources, the adjacent eNodeBs sends back the confirm messages to the source eNodeB, which include the information of the locked resources.

8. After receiving all the confirm messages, the source eNodeB includes the sub-bands locked by all the eNodeBs into its edge resource.

9. The source eNodeB sends the edge resource reconfiguration complete message to the adjacent eNodeBs to inform the sub-bands added to the edge resource. The adjacent eNodeBs perform the lock or unlock action separately.

When there exists a RRM sever, the RRM information of each cells is collected by the RRM server periodically or event-driven. The RRM server is responsible for triggering the inter-cell RRM action. The process is depicted in Fig.2.
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Fig. 2 Signalling process for centralised case

If we take the eNodeB1 and RRM server as a single node, then the process is almost the same as Fig.1.

3. Proposals

We propose that the inter-cell RRM is performed by a de-centralised way when the RRM server is not present and by a centralised way when the RRM server is added to the network.

We propose that the two signalling flow charts are captured in the inter-cell RRM section of R3.018.
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