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1. Introduction
It was shown that UE processing can be significantly reduced by use of FHT [1]. It was approved to use same scrambling code for HS-DSCH in order to use FHT [2]. It is shown that FHT processing amount can be reduced by use of proposed channelization code allocation.
2. Channelization codes for HS-DSCH 

Figure.1 shows that the construction of UE receiver using FHT.
The buffer, the butterfly calculation unit and switches are used instead of using multiple of de-spreading unit. Here, it is assumed that number of available codes for HSDPA users is 10 codes from Cch,16,6 to Cch,16,15 and number of codes for each UE is 5.
One allocation method for the number of multi-codes is at intervals.
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Figure 1. Construction of UE receiver using FHT

As shown Figure.1, FHT includes butterfly calculation unit.

Butterfly calculation unit is reused in order to despread　All the channelization codes.

Butterfly calculation unit consists of simple adder and subtracter. 

FHT is performed by using butterfly calculation unit repeatedly.
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Figure 2 Butterfly calculations with {Cch,16,07,Cch,16,09,Cch,16,11,Cch,16,13,Cch,16,15}

Figure.2 shows an example of butterfly processing given that channelization codes are assigned as Cch,16,7,Cch,16,9,Cch,16,11,Cch,16,13,Cch,16,15.
log216=4 stage processing is performed since SF=16 is used, 8 times butterfly processing is performed by each stage maximally.
But 2times in 3rd stage and 3times in 4th stage is not needed. So, butterfly processing can be reduced to 27times as shown by bold line(8times in 1st stage, 8times in 2nd stage, 6times in 3rd stage and 5times in 4th stage).
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Figure 3 Butterfly calculations with {Cch,16,06,Cch,16,07,Cch,16,08,Cch,16,09,Cch,16,10}

Figure.3 shows an example of butterfly processing that given channelization codes are Cch,16,6,Cch,16,7,Cch,16,8,Cch,16,9,Cch,16,10.
In this case, 4times in 3rd stage and 5times in 4th stage are not needed. So, butterfly processing can be reduced to 23times as shown by bald line (8times in 1st stage,8times in 2nd stage, 4times in 3rd stage, 3times in 4th stage).
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Figure 4 Butterfly calculations with {Cch,16,11,Cch,16,12,Cch,16,13,Cch,16,14,Cch,16,15}

Butterfly processing amount can be reduced if good channelization allocation is employed, the following is an example.

Figure.4 shows an example of butterfly processing given that channelization codes are assigned as Cch,16,11,Cch,16,12,Cch,16,13,Cch,16,14,Cch,16,15.
In this case, 4times in 2nd stage, 4times in 3rd stage and 5times in 4th stage are not needed. So, butterfly processing can be reduced to 19times as shown by bold line (8times in 1st stage, 4times in 2nd stage, 4times in 3rd stage and 3times in 4th stage).
Table.1  Example of channel allocation impact on the number of butterfly activations
	Allocations
	No.of butterfly activations
	Gain

	Cch,16,1,Cch,16,5,Cch,16,8,
Cch,16,12,Cch,16,15
	32
	-

	Cch,16,7,Cch,16,9,Cch,16,11,
Cch,16,13,Cch,16,15
	27
	16% reduction

	,....
	....
	....

	Cch,16,6,Cch,16,7,Cch,16,8,
Cch,16,9,Cch,16,10
	23
	26% reduction

	Cch,16,11,Cch,16,12,Cch,16,13,
Cch,16,14,Cch,16,15
	19
	41% reduction 


It is summarized that,
(1) It is recommended that to assign HSDPA users successive codes from Cch,16,8-Cch,16,15  (or Cch,16,0-Cch,16,7) and not to assign channelization codes crossover the above two range, in order to reduce processing amount in 2nd stage.
(2) In case that assign 4 codes to each UE, it is recommended to assign successive channelization codes  (Cch,16,0-Cch,16,3),  Cch,16,4-Cch,16,7,  Cch16,8-Cch,16,11 and Cch16,12-Cch16,15 to each UE and not to assign codes which crossover the above code groups, in order to reduce processing amount of 3rd stage.   
(3) In case that assign 2 codes to each UE, it is recommended that to assign successive codes Cch,16,0-Cch,16,1,  Cch,16,2-Cch,16,3, Cch,16,4-Cch,16,5, Cch,16,6-Cch,16,7,  Cch,16,8-Cch,16,9, Cch,16,10-Cch,16,11, Cch,16,12-Cch,16,13 and  Cch,16,14-Cch,16,15 to each UE and not to assign codes which crossover each of the above code groups.

For example, in case that allocate 5code to each 2 UEs, it is recommended to allocate Cch16,11-Cch,16,15 to one UE and to allocate Cch,16,3 – Cch,16,7 to another UE.
In document [3], to inform power offset by reducing channelization codes is proposed and can be realized by this channelization allocation proposal without extra complexity.
3. Conclusion

Channelization code allocation for HS-DSCH is studied from view of UE processing complexity. It is proposed that:
(1) To allocate from Cch,16,M (such that M mod 8= 0) within 8 codes.
(2) In case (1), to allocate from Cch,16,N (such that N mod 4=0) within 4 codes.
(3) In case (2), to allocate from Cch,16,P (such that P is even) within 2codes.
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