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1
Introduction
In last plenary meeting, work item on DC-HSUPA was Approved [1] . And this contribution is to discuss E-RGCH design for dual cell HSUPA.
2
Discussion
For DC-HSUPA, we assume there is one RG value for each uplink carrier. In [1], the WI Specify that Dual Cell HSUPA operates with at least 2 carriers configured simultaneously in downlink. Naturally, E-RGCH channels of the two uplink carriers could be independently sent on corresponding downlink carrier as SC-HSUPA. However, joint encoding of the two uplink carriers’ RG information may be a better choice, from the viewpoint of below: 

· Joint encoding can reduce overhead. For example, power and signature resource consumption decrease.
· It is convenient to activate/deactivate the downlink supplementary carrier.
2.1
E-RGCH Design using joint encoding
The design approach taken here is to try and send RG information of the two uplink carriers using one signature resource.

When joint encoding is used, the sequence bi,0, bi,1, …, bi,39 transmitted in slot i is given by bi,j = ai Css,40,m(i),j, where ai may be different among different slots, and Css,40, m(i) is the orthogonal signature sequence. For 2ms TTI, RG information of the two uplink carriers can map to a codeword as Table 1. For 10ms TTI, the content of 2ms TTI is repeated.

Table 1 the mapping between RG information and codeword
	RG information carrier1 / carrier2
	Codeword

	up/up
	110

	up/down
	011

	up/hold
	111

	down/up
	001

	down/down
	100

	down/hold
	000

	hold/up
	101

	hold/down
	010

	hold/hold
	DTX


2.2
Performance Analysis of proposed scheme
In the performance analysis performed here, we have run simulations to compare E-RGCH performance of SC-HSUPA and DC-HSUPA using joint encoding.

Table 2 list the simulation parameter settings performed in this analysis. The results show in Figure1-2.

Table 2 Simulation Parameters
	Simulation Parameter
	Value

	Carrier Frequency
	2 GHz

	Channels
	VA30

	Channel Estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values are estimated by the receiver.

	No. of antennas
	1

	Receiver
	Rake

	Path delay
	Ideal with fixed number of 

known fingers

	A/D
	None (floating point precision)

	Sampling Rate
	Chip Rate (1 sample/chip)

	Ior/Ioc
	0 dB

	Inner-Loop PC
	OFF

	Outer-Loop PC
	OFF 

	Alarm Probability
	0.1
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Figure 1 VA30 TTI=2ms E-RGCH Performance
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Figure 2 VA30 TTI=10ms E-RGCH Performance
As observed in Figures 1, RG is transmitted using 3 slots. At 5% BLER, Ec/Ior is -25.3dB, meeting the minimum requirement (-24.4dB) in TS25.101.
As observed in Figures 2, RG is transmitted using 12 slots. At 5% BLER, Ec/Ior is -32.3dB, meeting the minimum requirement (-31dB) in TS25.101.

As observed in Figures 1 and 2, at 5% BLER, comparing with the SC-HSUPA, joint encoding needs increasing 2.0dB-2.2dB in Ec/Ior. Two E-RGCH channels need increasing 3dB in Ec/Ior, so joint encoding reduces overhead by 0.8dB-1.0dB.
3
Conclusion
In this contribution, we discussed the design of E-RGCH channel on DC-HSUPA Operation. It is proposed that the two RG values are sent on a single downlink carrier using joint encoding.
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