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1 Introduction 
It has been determined in meeting RAN1 #46Bis that Localized Chunk allocation is selected for uplink resource scheduling. In order to simplify the implementation and reduce the complexity of the DFT precoder, RAN1 #47bis made a decision to restrict the number of the allocated consecutive chunks so that the number of the allocated subcarriers can be factorized into 2, 3, and 5.  

As shown in Figure 1, a pair of parameters (O, P) can be used to indicate certain resource allocation, where O denotes the starting RB, P denotes the number of consecutive RBs.
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Figure 1 starting block and consecutive blocks within the system bandwidth with N RBs
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Figure 2 the allowable number of consecutive blocks for 5 MHz system bandwidth
An example for the 5 MHz bandwidth is shown in figure 2. Since the spectrum allocations should be factorized into 2, 3, and 5, the number of the allocated consecutive chunks should fufill the requirement:


[image: image3.wmf]235

klm

P

=××



[image: image4.wmf]PN

£

,
[image: image5.wmf]{

}

,,0,00;,,

klmklmklmZ

³³³Î

 where N denotes the total number of RBs within the whole bandwidth; k,
[image: image6.wmf]l

and m denote the exponent of 2, 3, 5 respectively. For certain number of consecutive chunks P, the conresponding starting RB can only be selected from 
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. If bits are separately applied to denote O and P fufiling
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, at least 9 bits (5 bits denoting O and 4 bits denoting P) are signaled to uniquely determine the spectrum allocation information.
 In this contribution, we propose an efficient mechanism that can be used to achieve further lower overhead by numbering optimization when the allowable number of consecutive RBs is restricted corresponding to the requirement for DFTcomplexity reduction. 

2 The signalling method for UL spectrum allocation information

The coding procedure shown in figure 3 can be divided into several steps in the following:
1. calculate the index of the allowable consecutive RBs for a certain system bandwidth with:
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Satisfying 
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 EMBED Equation.DSMT4  [image: image14.wmf]{
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and arrange them in a sequence:
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assuming the nth element
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2. For a certain number of the allocated consecutive blocks
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, there is a group consisting of all the possible starting blocks:
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then numbering all the possible pair (O, P) one by one.
3. For certain spectrum allocation
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[image: image21.wmf]1

n

MAO

-

=+

;

Where
[image: image22.wmf](

)

(

)

(

)

(

)

1

1

1

11,1

0,1

n

i

i

n

nNPn

A

n

-

=

-

ì

-×+->

ï

=

í

ï

=

î

å


[image: image23.png]0, 1, 2,7 "N-1, N, N+1,N+2, - -+

| | |

il wil| G | | F e G O]





Figure 3  the arrangement and numbering for the possible resource allocation
For an example shown in Figure 2, the allowable number of the allocated consecutive RBs is calculated according to the expression
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, and numbering all the starting blocks in the way proposed above. Assume that Node-B expects to allocate 8 consecutive RBs starting from the block 
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 to certain UE. Clearly, the 7th element in the P sequence 
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）= (6,8). The corresponding signalled index is calculated by  
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Therefore, Node-B only has to signal the corresponding bits denoting 141 to UE for the corresponding resource allocation. 
Actually, the allowable number of consecutive RBs can be arranged in any way to constitute the P Sequence, and the way constructing the P Sequence proposed in this contribution is only for simplicity purpose. 
Table-1 and Table-2 give the comparison result about the overhead between our scheme and the scheme 2, where control bits are used to denote O and P separately. 

Table-1 overhead comparison between the proposed scheme and the scheme without regard to the DFT complexity

	B (MHz)
	#bits (scheme 1)
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	＃bits（scheme 2）

	5
	8
	10

	10
	10
	12

	15
	11
	14

	20
	12
	14


 (Note: scheme 1: the scheme proposed in this contribution

Scheme 2: control bits are used to denote O and P separately, without regard to the DFT complexity.)

Table-2 overhead comparison between two schemes taking the DFT complexity into account

	B (MHz)
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	＃bits（scheme 1）
	＃bits（scheme 2）

	5
	8
	9

	10
	10
	11

	15
	11
	12

	20
	12
	13



(Note: scheme 1: the scheme proposed in this contribution.
Scheme 2: control bits are used to denote O and P separately, taking into account the DFT complexity.)

3 Conclusion
From the discussion above, the proposed signalling scheme has several advantages in the following:

· Take the DFT precoder complexity reduction into consideration. 
· Coding and decoding procedures are simple enough for the implementation.

· Further lower overhead.

So we propose to adapt such control signalling for LTE in the uplink. 
4 Reference

[1] R1-063127-ericsson-DFT size for uplink transmissions-TSG-RAN WG1 #47, November 6-10 2006, Riga, Latvia.
5 Annex A-decoding procedure
After M is transformed from control bits at the UE end, the decoding procedure is listed below:
UE follows the iterative procedure until find two adjacent values 
[image: image32.wmf]j

A

and 
[image: image33.wmf]1

j

A

-

 fulfilling that 

[image: image34.wmf]1

1

jj

AMA

-

<+£

, 
[image: image35.wmf](

)

1

j

³


Where    
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 EMBED Equation.3  [image: image43.wmf]j
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We use the same example to describe the decoding procedure with the coding. Assume UE receives the control bits denoting M=141in 5 MHz system bandwidth, UE follows the iterative procedure in the following:
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Therefore, 
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=141-135=6, namely, the allocation information （O,
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Actually, the decoding procedure can be very flexibly implemented. The process desceibed above can also be taken place by a simple table-search method. Figure 4 can depict the principle of locating the index of certain spectrum allocation.
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Figure 4 number axis used for locating the index M
6 Annex B-the allowable number of consecutive blocks for different system bandwidths
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Figure 5  allowable consecutive resource blocks for 5MHz system bandwidth
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Figure 6  allowable consecutive resource blocks 10MHz system bandwidth 
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Figure 7  allowable consecutive resource blocks 15MHz system bandwidth
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Figure 8  allowable consecutive resource blocks 20MHz system bandwidth
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