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1. Introduction
It has been determined that the DFT size is limited to factors of 2, 3 or 5 in UL allocation in order to reduce the DFT complexity[1]. In this contribution, we look further into the means for effectively signalling the resource assignments for uplink allocations. The contribution is considered as an expansion and further explanation of our earlier contribution [2]. In this contribution, we present an example method for encoding and decoding the suggested scheme for UL resource allocation control signalling.
2. UL resource allocation and the number of bits needed
2.1. Encoding the PRBs allocated
In order to reduce complexity, eNode has aprior knowledge about all the number of PRBs that can be expressed as factors of 2, 3 or 5. Then all UL resource allocation possibilities are numbered in turn according to the start PRB position and the PRB number. Thus, the allocated resource can be identified by the index (code) corresponding to the UL control signalling.
Here some details will be explained. First, we introduce the following sequence F that denotes all appropriate number of PRBs that can be expressed as factors of 2, 3 or 5.
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M denotes the max number of scheduled PRBs. Further, 
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indicates the ith number of PRB that can be expressed as factors of 2, 3 or 5 and we require that the scheduled PRB sequence be ordered, e.g.
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The encoding algorithm can be formulated mathematically as follow. 
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Here, L denotes the number of PRBs allocated, P denotes the start PRB position of, N denotes the total number of PRB in current system BW and R denotes the UL resource allocation codeword .

The general program is shown below: (Matlab language notation). 

function R = En_RBSignal(P, L, N,F)
  R = 0;

for k = 1: length(F)

     if(L = = F(k))

        R = P + R;
         break ;   

     else

         R = N + 1 - F (k) + R;
     end

  end

2.2. Decoding the PRBs allocated
In an inverse way, it is possible to decode the received code by comparing the received code with the accumulated signalling possibilities of certain number of PRBs. The procedure is to find the largest value of accumulated possibilities, which is smaller than or equal to the value of the code. Once it is found, the correct PRB allocation parameters (Start point and the number of the allocated PRBs) are obtained. 
Similar to the encoding approach, The decoding algorithm can be formulated mathematically as follow:
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Then, 
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For illustrative purpose, we have put in the following example code for the decoding (again, Matlab language notation):
function [P, L] = De_RBSignal (R ,N,F);
for k = 1: length(F)
    Tmp = N + 1 - F (k);
    if ( Tmp < R)
        R = R - Tmp;
    else
        L = F (k);
        P = R;
        break ;     
    end
end
As an example in table 1, we list all possible combinations of scheduled PRBs for a given UE. Here we assume that the DFT size is limited to factors of 2, 3 or 5.
Table 1 All resource allocation signalling possibilities for UL in LTE (BW=20M)
	Number of PRBs allocated
(Limited to 2, 3 or 5 factors)
	All possibilities of start point for one certain allocated PRBs
	Accumulated possibilities for less certain number allocated PRBs

	1
	100
	100

	2
	99
	199

	3
	98
	297

	4
	97
	394

	5
	96
	490

	6
	95
	585

	8
	93
	678

	9
	92
	770

	10
	91
	861

	12
	89
	950

	15
	86
	1036

	16
	85
	1121

	18
	83
	1204

	20
	81
	1285

	24
	77
	1362

	25
	76
	1438

	27
	74
	1512

	30
	71
	1583

	32
	69
	1652

	36
	65
	1717

	40
	61
	1778

	45
	56
	1834

	48
	53
	1887

	50
	51
	1938

	54
	47
	1985

	60
	41
	2026

	64
	37
	2063

	72
	29
	2092

	75
	26
	2118

	80
	21
	2139

	81
	20
	2159

	90
	11
	2170

	96
	5
	2175

	100
	1
	2176

	Total possibilities
	
	2176

	Signalling bits needed
	
	12 


Table 2 gives the comparison about the signalling bits needed among several UL resource allocation schemes in different system BWs.
Table 2 The comparison of the number of signalling bits needed in several UL resource allocation schemes
	system BW（MHz）
	1.25
	2.5
	5
	10
	15
	20

	Total number  of PRBs 
	6
	12
	25
	50
	75
	100

	Start-stop scheme（bits）
	6
	8
	10
	12
	14
	14

	Tree-based scheme[3]（bits）
	5
	7
	9
	11
	12
	13

	New scheme（bits）
	5
	7
	8
	10
	11
	12


2.3. The complexity of the new implementation 
As we can see, there are only addition and subtraction operations, as well as comparison operations in the code introduced above. Moreover, since there are only 34 resource allocations whose number can be expressed as factors of 2, 3, and 5 in 20MHz BW, the circle numbers are 34 at most, hence, it can be predicted that the average number of circle is less. Therefore the complexity of the code does not have much impact on the system performance.
3. Conclusion and Proposal

Given the discussions and algorithms presented in this contribution, we have found that UL resource allocation based on DFT size expressed as factors of 2, 3, and 5 can not only reduce the DFT complexity, but also cut down the resource allocation control signalling overhead to some extent with trivial complexity introduced. Following this, we suggest that the signalling approach presented here is adopted for E-UTRA UL PRBs allocation signalling.

4. References

[1]
R1-063127, “DFT size for uplink transmissions”, 3GPP TSG RAN1#47, Riga, atvia, November 6-10 2006.
[2]  R1-070197, “An Efficient UL Resource Allocation Control Signalling”, 3GPP TSG RAN1#47bis,Sorrento, Italy, Jan. 15- 19, 2007.
[3]  R1-062773, “Uplink Resource Allocation for E-UTRA”, 3GPP TSG RAN1#46bis,Seoul,Korea, August. 9-13, 2007.  


_1248094736.unknown

_1248098141.unknown

_1248098195.unknown

_1248098304.unknown

_1248098311.unknown

_1248098375.unknown

_1248098292.unknown

_1248098169.unknown

_1248096755.unknown

_1248097047.unknown

_1248096547.unknown

_1248096662.unknown

_1248095366.unknown

_1248094708.unknown

_1248094719.unknown

_1248094675.unknown

