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1. Introduction

For the E-HICH and E-RGCH, it has been agreed to use bit-level orthogonal signature sequences to differentiate different users. In the latest version of the TR [1], Hadamard sequences are used. Although they fulfill the orthogonality requirement, they may result in high peak power requirement in the Node B if the same content is transmitted to multiple users at the same time, e.g., if DOWN is transmitted to all (or many) of the users sharing the same OVSF code for their E-RGCHs. In this paper, an alternative set of Hadamard sequences, avoiding this problem, is proposed.

2. Discussion

The set of length 40 Hadamard signature sequences in [2] is reprinted in Table 1 for convenience (a similar set of length 20 with the same properties is found in [1]). Note that all sequences have “+1” in the first column. If DOWN is transmitted to all UEs, the sum over the columns is [40 0 0 0 … 0], i.e., the power in the first 128 chip interval is quite high compared to the other columns. This may lead to peak power problems in the Node B. It could be discussed how common the situation of sending DOWN to all (or a large number of) UEs at the same time is. However, in case of a sudden overload situation in the uplink it may not be uncommon and it would be preferable to avoid any potential peak power problems if possible. 

A simple way of avoiding this problem is to use a different set of orthogonal signature sequences, given in Table 3,  with a lower and more evenly distributed column sums. This can be achieved by defining the 40(40 sequence matrix as 
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The 20(20 Williamson-Hadamard matrix 
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(illustrated in Table 2) can be generated as


[image: image3.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

-

-

=

A

A

C

D

C

D

A

A

A

A

D

C

D

C

A

A

C

20


where 
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 are 5(5 matrices with rows consisting of all cyclic shifts of 
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The 40(40 matrix 
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is given in Table 3 and this table can either be stored in memory in the UE and Node B or generated by the method above. Note that there is no increase in complexity with the proposed 
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, it is simply a new set of sequences replacing those currently in [2] and requiring the same amount of memory for storage. The column sum for the proposed set of sequences is at most 12, to be compared to the 40 for the set of sequences currently in [2].

3. Conclusion

It is proposed to adopt Table 3 for the enhanced uplink and reflect this in the CR 25.211 and in the TR 25.808.
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Table 1: Signature sequences in [2] (similar to those in [1] but with length 40 instead of 20).
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	1
	-1
	1

	Css,20,14
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1

	Css,20,15
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1

	Css,20,16
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1

	Css,20,17
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1

	Css,20,18
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1

	Css,20,19
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1


Table 2: Williamson-Hadamard sequences of length 20.

	Css,40,0
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1

	Css,40,1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1

	Css,40,2
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	-1

	Css,40,3
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1

	Css,40,4
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1

	Css,40,5
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1

	Css,40,6
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1

	Css,40,7
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1

	Css,40,8
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1

	Css,40,9
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1

	Css,40,10
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1

	Css,40,11
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1

	Css,40,12
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1

	Css,40,13
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1

	Css,40,14
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1

	Css,40,15
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1

	Css,40,16
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1

	Css,40,17
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1

	Css,40,18
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1

	Css,40,19
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1

	Css,40,20
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1

	Css,40,21
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1

	Css,40,22
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1

	Css,40,23
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1

	Css,40,24
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1

	Css,40,25
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1

	Css,40,26
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1

	Css,40,27
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1

	Css,40,28
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1

	Css,40,29
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1

	Css,40,30
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1

	Css,40,31
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1

	Css,40,32
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1

	Css,40,33
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1

	Css,40,34
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1

	Css,40,35
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1

	Css,40,36
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	-1

	Css,40,37
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	-1
	-1

	Css,40,38
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	-1

	Css,40,39
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	1


Table 3: Proposed set of signature sequences.

_1161612985.unknown

_1161617468.unknown

_1161617633.unknown

_1161617727.unknown

_1161617503.unknown

_1161616602.unknown

_1161612748.unknown

_1161612972.unknown

_1161612492.unknown

