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1
Introduction
The Dual-Cell HSDPA (DC-HSDPA) study item (SI) was opened recently [1]. In [2], we proposed a simple yet CM efficient solution wherein the HS-DPCCH information for the 2nd cell was transmitted on Cch,256,33 on the I branch.  The same channel coding chain is assumed to be the same for each of the HS-DPCCH channels (1st and 2nd) as in Release 7. In this contribution, we evaluate the ACK/NACK performance of each of the HS-DPCCH for the proposed scheme in different channel types (AWGN PA3, PB3, VA30, VA120) and subject to 9% transmit EVM.
2
Summary of proposed HS-DPCCH Design for DC-HSDPA
The proposal in [2] can be summarized as follows:

For the case N_max_dpdch = 0:

· HS-DPCCH (Cell 1) is sent on Cch,256,33 on the Q branch

· HS-DPCCH (Cell 2) is sent on Cch,256,33 on the I branch
For the case N_max_dpdch = 1:

· HS-DPCCH (Cell 1) is sent on Cch,256,64 on the Q branch

· HS-DPCCH (Cell 2) is sent on Cch,256,33 on the I branch
The same βhs setting is applied to each of the I and Q branches.

In [2], this scheme was found to demonstrate negligible impact to cubic metric for both N_max_dpdch = 0 and 1. Furthermore, for the case  N_max_dpdch = 0, the same channelization code Cch,256,33 is used to carry HS-DPCCH information for both the cells, making it very attractive from a NodeB receiver implementation point of view.
3
Link Simulation Assumptions

Table 1: Link Simulation Assumptions to evaluate ACK/NACK performance for DC-HSDPA

	Receiver Type
	Rake Receiver

	Number of Rx Antennas
	2

	Channel Type
	AWGN, PA3, PB3, VA30, VA120

	Channel Estimation
	Realistic

	E-DCH Transport Block Size [Bits]
	2004

	TTI [ms]
	2

	Number of H-ARQ Attempts
	4

	E-DCH T/P [dB]
	12

	EVM
	9%

	HS-DPCCH (βhs/βc )2 per cell [dB]
	-6 to 9

	HS-DPCCH (βec/βc )2 per cell [dB]
	0


4
Simulation Results
In the following, we plot the Probability [ACK is received as DTX or NACK] v/s HS-DPCCH C/P [dB]. 

In DC-HSDPA mode, the HS-DPCCH C/P on the x-axis corresponds to the C/P on each of the I and Q branches.
In SC-HSDPA mode, the HS-DPCCH C/P on the x-axis corresponds to the C/P on the Q branch.
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Figure 1: Pr.[ACK(DTX or NACK] v/s HS-DPCCH C/P per cell [dB], AWGN
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Figure 2 Pr.[ACK(DTX or NACK] v/s HS-DPCCH C/P per cell [dB], PA3
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Figure 3 Pr.[ACK(DTX or NACK] v/s HS-DPCCH C/P per cell [dB], PB3
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Figure 4 Pr.[ACK(DTX or NACK] v/s HS-DPCCH C/P per cell [dB], VA30
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Figure 5 Pr.[ACK(DTX or NACK] v/s HS-DPCCH C/P per cell [dB], VA120
5
Conclusions

From Figures 1 through 5 in the previous section, we conclude that the proposed HS-DPCCH method [2] performs very well in all channels. In fact, in the presence of realistic transmitter EVM (9%), there is no degradation observed in performance for each individual HS-DPCCH in DC-HSDPA mode when compared with the HS-DPCCH performance for the single cell case. From a system operation point of view, we would expect the UE to be scheduled on a single cell for a majority of the time. Since this scheme reverts to the existing HS-DPCCH when it is scheduled on a single cell, and so it is no worse than the SC-HDPA most of the time. 
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