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1. Introduction
Bitmap is known as a fully flexible DL resource assignment method capable of indicating any combination of resource blocks. However, in 20MHz system, it needs at least 100 bits to achieve the full flexibility. The signalling overhead is so high that an agreement has been made to have some restriction to DL RB allocation. Many companies have proposed their solutions to DL resource allocation. Ericsson puts forward a continuous-frequency-set-based signalling technique that allocates several sets of continuous RB in [1]. The starting point and the length of each set are made flexible and several sets of RB are allocated in order to exploit channel-quality variations. It costs 14 bits at most for indicating the resource assignment information of each set in 20MHz, and the total overhead is increased when more sets are allocated for certain UE. Also [2]-[5] propose resource allocation schemes with RB-aggregated groups. 
Since CQI report bandwidth covers at least 2 RBs, we intend to allocate frequency resource to UEs by means of resource group of continuous RBs. However, the signalling overhead can be high when the number of RB groups is increased to some extent. Moreover, some negative impact on scheduling gain may be resulted in if the number of the RB groups is limited. By considering the tradeoff between scheduling flexibility and signalling overhead, we basically agree to limit the numbers of both RB groups and the RBs in each group when a small number of RBs is allocated to UEs. When a large number of RBs is allocated to UEs, bitmap with fixed higher RB granularity is adopted. In this contribution, DL resource allocation and the corresponding signalling assignment are presented. 
2. Proposal
The concrete procedure lists as follows:
· Given the number “n”, the continuous-RB-group based method is applied for a UE when the number of allocated PRBs is no more than n. The maximum allowed number of continuous RBs in a resource group may be determined according to the traffic service and CQI report bandwidth. Limiting the allowed number of continuous RBs in each resource group may help to reduce the signalling overhead. Since the location of each group in the frequency band is flexibly arranged, the scheduling gain and efficient resource utilization can be expected.

· When the number of PRBs allocated to UEs exceeds n, bitmap is used due to relatively high scheduling flexibility. In order to further reduce the signalling overhead, relatively high RB granularity should be applied.
To illustrate the general principle, an example for 20MHz system bandwidth is shown in Figure-1 and Figure-2. The number of “n” PRBs being allocated is set to 12.
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Figure-1Example for a given UE having small number of PRBs being allocated using continuous-RB-group (4 PRBs are allocated to a given UE, 3 groups are used to indicate allocation information. Only 1 RB is put into a group, the other 3 are grouped together. Control signalling indicating the 3rd group is padded by 0)
If the number of allocated RBs for a given UE is no more than “n”, the continuous-RB-group is used. 1 bit needs to be used to indicate the UE type (i.e. the number of PRB being allocated for single UE is small). The number of allocated groups is fixed to 3 for UEs considered here. The number of continuous RBs in each group may be 1, 2, 3, or 4, which means only 2 bits are needed to indicate the number of RBs in a group. Also at most 7 bits are needed to depict the start index in the whole system bandwidth, leading to 9 bits needed to express allocation information for each resource group. If less than 3 groups of PRBs being allocated, 0 padding is applied to keep constant signalling overhead. In this example, total 28 bits are needed.
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Figure-2 Example for a given UE having large number of PRBs being allocated using BITMAP with RB granularity 4
If the number of PRBs being allocated for a given UE exceeds “n”, BITMAP with high RB granularity of 4 is used. A total of 25 bits are used to indicate the resource allocation information and 0 padding is applied at end. 

The corresponding signalling overhead for a given UE in different system bandwidths lists as follows:
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Table-1 the proposed DL resource allocation Control Signalling overhead for different system bandwidths

3. Conclusion
We proposed to introduce a combined DL resource allocation and signalling way. This proposal brings significant reduction of the signalling overhead for RB allocation information, good scheduling flexibility and low complexity. Therefore, we suggest that the signalling approach presented in this contribution is adopted for the PRB allocation signalling.
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