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1
Introduction

Localized and distributed FDMA have been considered in order to support both frequency-adaptive and frequency-diversity transmission. Simulation study in [1] reveals that higher repetition factors should be avoided so that the channel estimation performance is not degraded. Then, the use of FDM between localized and distributed FDMA was proposed, and it was suggested that transmission on consecutive resource blocks is preferred.

Hence, on the assumption that the allocation to one UE is always on consecutive resource blocks, we discuss the downlink control signal structure for the uplink resource allocation. With the comparison of signalling overhead to other schemes, preferred signalling scheme is presented.
2
Signalling for UL resource allocation
The simplest method to indicate the UL resource allocation is to use two fields per allocation. One indicates the resource block from where the allocation starts, and the other indicates the number of resource blocks of the allocation. As shown in Figure 1, two schemes, which are “separate” and “joint”, have been proposed [2]. This signalling scheme, however, requires quite large overhead because the fields of start and length need to be sufficiently long bit sequence so as to indicate resource blocks in the whole system bandwidth.
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Figure 1 Simplest examples of the signalling scheme for resource allocation
In this contribution, we consider other signalling scheme to indicate the UL resource allocation. In order to avoid having lengthy fields for each allocation, 1 bit is used for each resource block. This bit indicates whether the allocation continues to the next resource block or not, and is referred to as resource block type indicator (RTI). If RTI is “1”, the next resource block in the frequency domain is also allocated to the same UE. If it is “0”, the corresponding resource block is the last one of this allocation, and the next resource block is allocated to the next UE. The example of RTI control signal is shown in Figure 2.
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Figure 2 Example of resource block type indicator (RTI) bits
In this signalling scheme, the order of the UE ID in the control signal can be used to indicate the correspondence between the allocated resources and UEs. As an example, the control signal can consists of the common part, which is referred to as allocation table header, and the entries, which are specific to each UE. By checking the UE ID in each entry and the order correspondence between the resource and entries, UEs can know which resource to read as shown in Figure 3.
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Figure 3 Order correspondences between the UE entries and allocated resources
Furthermore, in order to indicate the types of allocations, such as localized and distributed, the RTI bit sequence can be extended to include another bit sequence. Each bit of this additional bit sequence corresponds to each resource block, and indicates that the corresponding resource block is used for distributed allocations if the bit is “1” and is used for a localized allocation if the bit is “0”.
3
Overhead evaluation
As proposed by several contributions, several types of information such as UE ID, transport format indicator, transport block size, resource allocation duration and so on, are required as control information for the allocation of each UE. Just for the simplicity of the comparison, we assume that 19 bits are required for them [2], and compare the overhead of different resource allocation signalling schemes. Please note that the absolute number of bits will be changed depending on the definition and the length of control information, but that the trend and the comparison result will not be affected.  
Figure 4, 5, and 6 show the control signal overhead of different signalling schemes with different number of simultaneous transmissions in the system of 1.25, 5, and 20MHz. 

· With 1.25MHz system bandwidth, the RTI control signal always achieves the lowest overhead.

· With 5MHz system bandwidth, the RTI control signal achieves the lowest overhead when the number of simultaneous transmission is larger than two. 

· With 20MHz system bandwidth, the RTI control signal achieves the lowest overhead when the number of simultaneous transmission is larger than six.
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Figure 4 Number of control signalling bits required for the UL resource allocation of 1.25MHz system
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Figure 5 Number of control signalling bits required for the UL resource allocation of 5MHz system
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Figure 6 Number of control signalling bits required for the UL resource allocation of 20MHz system

4
Conclusions

.It was proposed to use resource block type indicator (RTI) bit sequence to indicate the uplink resource allocation. It achieves the lowest control signal overhead in most cases, which are expected to occur. In addition, an extension of RTI bit sequence to support both localized and distributed allocations was also proposed.
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