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1 Introduction
At RAN43 meeting, the Study Item Dual Cell HSDPA operation was closed, and decided to consider one of the new items: Dual Cell HSUPA operation. And in the following scenarios, Dual Cell HSUPA operation could be specified:
· The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH;
· The carriers belong to the same Node-B and are on adjacent carriers;
· Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.
For DC-HSUPA, we assume there is one AG value for each uplink carrier. Although these two values could be independently sent on corresponding downlink carrier the same way as SC-HSUPA, it is also worth considering sending the two AG values only on a single downlink carrier to simplify UE reception and reduce overhead. In this way, it is convenient to activate/deactivate the supplementary carrier for DC-HSDPA operation. And for uplink extra carrier’s activation/deactivation, it is also good.
2 Discussion
For DC-HSUPA operation, it is assumed that each carrier has its own related E-AGCH control channel. Considering the number of OVSF code is limited, the E-AGCH channel is common, and it is convenient to activate/deactivate the extra carrier, the two AG values could be sent on a single downlink carrier, and their design could take one of the following methods:

· One primary E-RNTI and one secondary E-RNTI corresponding to another uplink carrier is configured for a UE. 
· Joint coding is used to transmit two AG values at the same time for two uplink carriers.
2.1 Two primary and two secondary E-RNTIs are configured
For a UE, one primary E-RNTI and one secondary E-RNTI corresponding to another uplink carrier is configured for a UE. And the two AG values for two uplink carriers could be sent in a single downlink carrier. In this way, the UE can distinguish different AG value corresponding to which carrier by different E-RNTIs.
This option is simple and has good backward compatibility. But there is maybe a small problem, that is, if there is a requirement to transmit two AG values for both uplink carriers simultaneously for a UE, it needs two different channelization codes or frames/subframes to transmit them. But the E-AGCH channel is a common channel, and the above method can resolve the problem completely.
2.2 Joint coding for E-AGCH
The two AG values for two uplink carriers are sent in a single downlink carrier. Joint coding could be used to transmit them at the same time. In this way, new encoding book could be considered. The two carriers’ E-AGCH information could be put together following a kind of sequence. For example, one carrier’s E-AGCH information is put first, another carrier’s second. After this, when rate matching for E-AGCH, forty eight bits are punctured to obtain the output sequence r1, r2, …, r60.
This option is a little complex, and backward compatibility is not very good. And comparing the exist method; its loss is about 1.5dB, this amount is a little big. But the two AG values for both uplink carriers could be transmitted simultaneously, and the above problem of collision is resolved completely.
3 Simulation result
3.1 The simulation assumptions of E-AGCH are listed in table 1
Table 1: basic simulation assumptions

	Simulation Parameter
	Value

	Carrier Frequency
	2 GHz

	Channels
	VA30, AWGN

	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 


3.2  Simulation result 

To compare with the above two solution methods, the simulation is handled. And the results are listed below in figure 1-4. And in the figures, “6 bits” denotes the method using now, “12 bits” denotes the method of joint coding.
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Figure 1: AWGN, TTI=2ms
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Figure 2: AWGN, TTI=10ms
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Figure 3: VA30, TTI=2ms
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Figure 4: VA30, TTI=10ms

According to figure 1-4, joint coding needs increasing about 1.5dB in Ec/Ior comparing with the SC-HSUPA. And new encoding book need to be considered, the backward compatibility is not very good.
4 Conclusion
In this contribution, we discussed the design of E-AGCH channel on DC-HSUPA Operation. It is proposed that:

The two AG values are sent on a single downlink carrier, and one primary E-RNTI and one secondary E-RNTI corresponding to another uplink carrier is configured for a UE.
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