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1. Introduction

In RAN#50, a new WI 8C-HSDPA in [1] was approved. In [2], some initial considerations on 8-carrier HSDPA are presented, and in [3] both single-code and dual-code HS-DPCCH design are discussed. This contribution presents the simulation results of cubic metric for both designs.
2. Simulation Assumptions 
The simulation parameters are listed in Table 1, which is aimed to search the best codes for 1xSF64. 

Table 1: Physical channel configuration and gain factor setting for code search
	Channel
	Channelization code
	Gain factor

	DPCCH
	(Q,256,0)
	βc = 15/15

	E-DPCCH
	(I,256,1)
	15*βec/βc = 24

	E-DPDCH
	SF4 = (I,4,1): block size 1406
	15*βed/βc
={17, 27, 47, 67, 84, 119 }

	
	2xSF2 = ((I,2,1) (Q,2,1): block size 5772
	

	
	2xSF2+2xSF4 =  ((I,4,1),(Q,4,1),(I,2,1),(Q,2,1)): 
block size 11484
	

	HS-DPCCH1
	(Q,64,k) , k = 1,…,15 without DPDCH;
( Q,64,k), k = 1,…,31 with DPDCH (I, 64, 16) gain factor 15*βd/βc =21;
	15*βhs/βc = 

{15, 19, 24} for an SF256 HS-DPCCH.
{21, 27, 34} for an SF128 HS-DPCCH.


Table 2 lists parameters of simulations comparing the single-code and dual-code HS-DPCCH designs.
Table 2: Physical channel configuration and gain factor setting for HS-DPCCH designs
	Channel
	Channelization code
	Gain factor

	DPCCH
	(Q,256,0)
	βc = 15/15

	E-DPCCH
	(I,256,1)
	15*βec/βc = 24

	E-DPDCH
	SF4 = (I,4,1): block size 1406
	15*βed/βc
={17, 27, 47, 67, 84, 119}

	
	2xSF2 = ((I,2,1) (Q,2,1): block size 5772
	

	
	2xSF2+2xSF4 =  ((I,4,1),(Q,4,1),(I,2,1),(Q,2,1)): 
block size 11484
	

	HS-DPCCH1
	(Q,128,16) for 2xSF128
(Q,64,K) for 1xSF64; wherein K is the best code for SF64
	15*βhs/βc = 

{15, 19, 24} for an SF256 HS-DPCCH.
{21, 27, 34} for an SF128 HS-DPCCH.

	HS-DPCCH2
	(I,128,16) for 2xSF128
Not used for 1xSF64
	


Note:  HS-DPCCH gain factor is boosted by 3dB for 1xSF64 design to compensate for the spreading gain difference.
3. Simulation Results and Observations
Code search for SF64
Figure 1 shows the code search results on Q branch without DPDCH configured.  Code 8 reaches the lowest CM almost in all curves. 
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Figure 1: Channelization code search results for 1xSF64 on Q branch, DPDCH not configured
Figure 2 shows the code search results on Q branch with one DPDCH configured.  Code 16 reaches the lowest CM almost in all curves. 
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Figure 2: Channelization code search results for 1xSF64 on Q branch, one DPDCH configured
Cubic metric comparison for 1xSF64 and 2xSF128
The CM results are shown from Figure 3 to Figure 5. It can be observed that 1xSF64 design outperforms 2xSF128 in all 3 E-DPDCH configurations, especially in the case that only SF4 (I,4,1) is used for E-DPDCH.
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Figure 3: CM results when block size = 1406
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Figure 4: CM results when block size = 5772
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Figure 5: CM results when block size = 11484
4. Conclusions

The code search results show that (Q,64,8) is an optimal channelization code when DPDCH is not configured and (Q,64,16) is optimal when one DPDCH is configured.
The CM evaluation results of HS-DPCCH single-code design (SF64) are better than dual-code design (2*SF128) in the cases that low uplink data rate and low E-DPDCH gain factors. 
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