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1 Introduction
For the last RAN 1 meetings numerous schemes on interference coordination from different companies have been distributed [1,2,3,4]. Based on our own investigations and the presented results we come to the conclusion that interference coordination is indeed a means to improve the inter-cell interference situation at the cell edge.
The document recaptures the advantages and expenditures needed for operating a proper interference coordination scheme without going into a too deep discussion on the details of some already very com​prehensive described techniques. From this viewpoint our conclusion is:

· A CQI based interference coordination scheme shall be the base line assumption for the work item

· Most of the gain can be achieved by static coordination
· In some particular scenarios a  semi-static scheme is superior, and a inter-node RRM communication, on a time scale of tens of seconds or longer, might be satisfied

2 Measurements and Signalling Requirements

2.1 UE Measurements and Signalling

For the downlink it was shown in [6] that for a basic interference coordination scheme no additional UE measurements and reporting is needed, if CQI reports are utilized for UE classification and resource management. CQI reporting is anyway needed to support the LTE channel dependent time and frequency domain scheduling as well as the link adaptation. A further advantage is achieved when employing the existing efficient algorithms to keep the CQI signalling overhead low [7,8,9]. 
Compared to this basic approach some advanced strategies utilize additional UE measurements e.g. reporting of average interference for the frequency reuse sets and average path loss to serving and neighbour cells with rates in the order of 100 ms. 
In our opinion to justify the additional burden of such advanced schemes their gain should at least be higher compared to the simple CQI based methods described above. Assessing the simulation results presented so far [1,2,3,4,5] our conclusion is that no additional signalling is needed and CQI based operation shall be the base line assumption for the work item.
2.2 Inter-Node Communication 
Interference co-ordination requires communication between different network nodes in order to set and reconfigure the scheduler restrictions. In doing so two cases can be distinguished:

· Static interference co-ordination - the reconfiguration of the restrictions is statically planned (O&M) and no or only very slow inter-node communication is applied 
· Semi-static interference co-ordination - the reconfiguration of the restrictions (inter-node RRM) is done on a time scale corresponding to tens of seconds or longer
The inter-node communication for the semi-static scheme comprises information needed to decide on reconfiguration of the scheduler restrictions as well as the actual reconfiguration decisions.
For the static schemes with full power isolation the achievable gains in terms of cell edge data rate improvement are in the range of 70% - 170% compared to doing no interference coordination. The corresponding gains of interference coordination with partial power isolations are in the range of 50% - 500%. The results depend on various simulation parameters, the assumed load distribution and the applied scheduling strategy [5]. In some particular scenarios a semi-static scheme is superior and an inter-node RRM communication on a time scale of tens of seconds or longer might be justified. Especially since the static scheme can also utilize the advantage of a simpler network configuration by means of standardized inter-node RRM signalling avoiding explicit configuration via O&M. 
3 Frequency and Power Allocation Management

The frequency and power allocation management is left to the Node B scheduler implementation. In principle for a basic interference coordination scheme the scheduler takes the static or semi-static restrictions into account. For the reserved frequency resource blocks a frequency re-use is applied and these blocks are (primarily) used at the cell edges with full transmit power isolation, as shown in Figure 1. 
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Figure 1: Example of frequency allocation management
Additionally, partial transmission power isolation at the cell edge can be considered. As depicted in Figure 2 this is basically a set of power restriction profiles. The power profiles consist of frequency resource blocks and are coordinated between neighbouring cells so that the frequency resource blocks applying relatively higher power in a given cell are co-located with the relatively lower power frequency resource blocks in adjacent cells. 
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Figure 2: Example of power allocation management
In case of semi-static operation, the allocation of reserved resource blocks is time varying and typically depends on the traffic load distribution over a certain area.   

4 Conclusions
Interference coordination is a means to improve the edge data rate whilst the induced additional complexity for the system can be kept negligible. This is in particular relevant for DL since complexity is even more an issue in the UE. 

Due to the operation within the Node B scheduling entity, it is flexible and can be combined with interference cancellation and randomization schemes. From our investigations and the results presented so far we come to the conclusion:
· A CQI based interference coordination scheme shall be the base line assumption for the work item

· Most of the gain can be achieved by static coordination
· In some particular scenarios a  semi-static scheme is superior and, a inter-node RRM communication, on a time scale of tens of seconds or longer, might be satisfied
Furthermore, we draw the following conclusion on standardisation relevant issues required by downlink inter-cell interference coordination:

· No additional measurements and reporting is needed apart from CQI and handover measurements

· No additional Node B- UE signalling is required besides scheduling information for downlink data transmission

· Resource management is left for the scheduler implementation
· If semi-static schemes are used inter-node signalling needs to be specified

· RAN1 needs to decide which channels can use intercell interference coordination: i.e. only shared scheduled channels or also some common channels (by configuration)
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