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1. Introduction

There have been various proposals on interference coordination schemes to mitigate inter-cell interference in EUTRA [1]-[13], and the evaluation of basic concepts of the interference coordination is also starting currently [9][10][11]. On the other hand, we think there are remaining issues which must be considered to evaluate the validity of the interference coordination concept, that is, coexistence of interference coordination scheme with other necessary features. In this paper, we discuss those issues and provide LG’s view.  

2. Coexistence of Interference coordination with other features

In this paper, we assume minimum requirement in standards for interference coordination is to divide the frequency band into multiple sub-bands to schedule UEs into different sub-bands depending on their conditions, such as required transmit power, and so on. 

Operation in scalable bandwidth

To employ an interference coordination scheme, resource block (RB) size should be small enough to make it possible dividing the whole frequency band by at least, e.g., 3 sub-bands. For this, possible maximum RB bandwidth is up to 375 KHz when considering the case where all the neighbour cells only support 1.25 MHz bandwidth. Therefore, 375 kHz agreed on as a baseline for physical RB bandwidth in last meeting [14] meets this requirement. There may be problem in scheduling flexibility if only one RB can be allocated in one sub-band. However, it may be a minor case that whole network is only supporting small bandwidths such as 1.25 MHz or 2.5 MHz. If we accept some penalty in capacity for those network scenarios, Current assumption of 375 kHz physical RB bandwidth may be sufficient to support interference coordination schemes.
On the other hand, there are other proposals which require larger number of sub-bands in a cell, for example, 7 or 9 sub-bands [5][9] and having smaller RB bandwidth for such case is still FFS. Anyhow, there doesn’t seem to be a big problem even with those proposals with 375 kHz RB in case of, for example, 5 MHz cell bandwidth since 12 RBs can be defined within 5 MHz.
Operation with different resource allocation types

There can be two types of downlink resource allocation, that is, localized allocation and distributed allocation. If we see each resource allocation type separately, sub-bands for interference coordination can be defined in separate way for distributed allocation and localized allocation, that is, a sub-band consisting of subcarriers distributed over whole bandwidth for distributed resource allocation, and a sub-band consisting of consecutive subcarriers for localized allocation. Those definitions are illustrated in figure 1.

However, it is current common assumption network supporting both distributed and localized resource allocation for downlink data transmission and both allocations can be frequency multiplexed in a subframe. In this case, an interference coordination scheme cannot work with two different sub-band definitions corresponding to the different resource allocation type. We think one way forward is to apply interference coordination only to one type of resource allocation. For example, it may be expected that distributed resource allocation is applied only to some control signals and a small number of high speed UEs within a cell. In this case, interference coordination can be applied only to the localized allocation with localized sub-bands and interference randomization only may be applied to the distributed resource allocation 
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Figure 1. Sub-band definitions for different resource allocation types

Operation with MBMS transmission

For MBMS transmission, there will be no interference coordination issue if time-synchronized single frequency network (SFN) operation is assumed. However, if SFN cannot be guaranteed or for the boundary of different MBMS services, MBMS transmissions from multiple cells will operate as interferer to the each other. One possible approach is to apply the same interference coordination scheme as in unicast transmission to MBMS transmission in those special cases. If the chunk definition for MBMS traffic is same or similar with that for unicast traffic, a unified approach would be possible for the inter-cell interference coordination of both MBMS and unicast transmissions. 
Coexistence with interference randomization

An interference coordination scheme reduces the situation that strong interferers between neighbour cells are overlapped. However, it cannot prevent the situation that one UE within a sub-band experience stronger interference while the other UE within the same sub-band experience weaker interference. Therefore, interference randomization scheme such as frequency hopping, for example, within a sub-band will provide additional benefits to the interference coordination scheme. Moreover, if we consider such a situation that interference coordination is applied only to the localized resource allocation, interference randomization is necessary for the distributed resource allocation.

3. Conclusions

In this paper, we discussed the coexistence of interference coordination with several other features necessary in EUTRA. We may summarize the discussion as follows.

· Maximum chunk size supportable with interference coordination is around 375 kHz for 1.25 MHz cell bandwidth, assuming 3 sub-bands. In addition, interference coordination may be optimized to larger cell bandwidths such as 5 or 10 MHz.
· Interference coordination may be applied to only one resource allocation type, preferably, to the localized resource allocation

· Interference coordination may also be applied to MBMS transmission in case of MBMS service boundaries or unsynchronized network.

· Interference randomization is still necessary and may provide additional benefits to interference coordination. 
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