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1. Introduction

In RAN1#77 meeting, transmitting downlink control channels including F-DPCH, E-AGCH, E-RGCH and E-HICH for secondary carrier on the primary carrier was proposed in [2]. This proposal was accepted as a working assumption and the benefit related to the power control gain is needed in RAN1#78 to achieve the agreement.
Working assumption:

· Allow for transmitting the F-DPCH, E-AGCH, E-RGCH and E-HICH related to the secondary uplink carrier on the primary downlink carrier.
· The benefit related to the power control gains should be shown in RAN1#78, and if found convincing by the group the working assumption is converted to agreement. 
In this contribution, we will provide the power control performance evaluation results for transmitting F-DPCH for the secondary carrier on the primary carrier. 
2. Discussion
The secondary carrier may be used to transmit high data rates. F-DPCH is used dedicatedly to carry uplink TPC command for certain UE. F-DPCH is power controlled by TPC command carried on uplink DPCCH, and F-DPCH is utilized for dedicated channel synchronization. E-AGCH and E-RGCH carry uplink grant information for UE, and E-HICH carries HARQ feedback to UE. All of the three channels may refer to F-DPCH power control if they follow the power control commands sent by the UE to Node B.
2.1 DL control channels for the secondary carrier on the primary carrier
Long DTX cycle may be used on the secondary carrier for DTX/DRX enhancement. In this situation, F-DPCH may not get TPC command for a long period when it is sent. Similar to the uplink DPCCH power control issues when the UL DPCCH starts after a long DTX/DRX gap due to the absence of F-DPCH for a long time, DL F-DPCH power will not be properly controlled when the DL F-DPCH starts after a long DTX/DRX gap due to the absence of UL DPCCH for a long time. Meanwhile, E-AGCH/E-RGCH/E-HICH may not be properly power coordinated if F-DPCH is not properly power controlled. Figure 1 shows the F-DPCH transmission and its power control with long DTX.
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Figure 1: F-DPCH timing for power control

In order to keep proper power control on F-DPCH/E-AGCH/E-RGCH/E-HICH for the secondary carrier, it is proposed that all of the uplink related downlink control channels for the secondary carrier are transmitted on the primary carrier. This will not increase uplink signalling on the primary carrier since the uplink TPC command on the primary carrier can be reused for F-DPCH for the secondary carrier. Furthermore, since DTX cycle will be short on the primary carrier and F-DPCH for the secondary carrier will be power controlled more properly, downlink control channel quality will be improved. 
Synchronization process shall be automatically removed if all the downlink control channels for secondary carrier are transmitted on primary carrier.
Transmitting the F-DPCH, E-AGCH, E-RGCH and E-HICH related to the secondary uplink carrier on the primary downlink carrier affects the control channel loads and usage of OVSF codes on each carrier. Hence this additional flexibility for the network to decide to transmit such channel on the primary or secondary uplink carrier would be helpful. 
3. Performance Evaluation
In order to estimate the power control gain brought by transmitting downlink F-DPCH for the secondary carrier on the primary carrier, simulation results are provided in this section. In the simulations bit error rate of F-DPCH for the secondary carrier transmitted both on the secondary carrier and the primary carrier are provided. For F-DPCH transmitted on the secondary carrier different uplink DTX cycles are assumed. Besides, uplink DPCCH is continuously transmitted on the primary frequency when F-DPCH for the secondary carrier in transmitted on the primary carrier. Table 1 provides the simulation assumptions.
Table 1 Simulation parameters for F-DPCH 

	Parameters
	Values

	IorvsIoc
	9dB

	Outer loop power control
	On

	Inner loop power control
	On

	Period for outer loop power control
	160ms

	Step size for inner loop power control
	1dB

	Uplink TPC error
	0

	Uplink TPC delay
	1slot

	Uplink DTX burst
	4TTI

	Uplink DTX cycle
	20TTI,40TTI

	Propagation condition
	PA3,VA30


Figure 2 and Figure 3 show the simulation results for F-DPCH BER in different uplink DTX cycles. In the figures the label UL DTX_4_20 stands for uplink discontinuous transmission with 4TTI burst length and 20TTI cycle length, and label UL DTX_4_40 stands for uplink discontinuous transmission with 4TTI burst length and 40TTI cycle length. In the F-DPCH BER statistics only the downlink slots in which the F-DPCH is power controlled by the TPC command carried by the DPCCH transmitted in uplink non-DTXed slot are considered. 
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Figure 2 F-DPCH BER Target for PA3 channel
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Figure 3 F-DPCH BER Target for VA30 channel
In Figure 2 around 2dB performance gain can be observed from comparing F-DPCH on the primary carrier over the UL DTX_4_20 case. This may be explained by the fact that F-DPCH may be not properly power controlled due to the absence of UL DPCCH during the 16 TTI DTX gap. The gain increases to 4dB as the DTX cycle increases from 20 TTI to 40 TTI. Similar observations apply to Figure 3 which considers the VA30 channel model.
From these results at least 1.4dB power control gain is observed when uplink DTX cycle is 20TTI for VA30 channel, and 2dB for PA3 channel. This power control gain will be larger when uplink DTX cycle is 40TTI or larger. The gain for VA30 channel is smaller than for PA3 channel since the inner loop power control less efficient in VA30, so that UE does not get much gain even if the TPC command in the uplink is received correctly.
The above gains suggest that the F-DPCH can be transmitted at a lower power on the primary carrier than the transmit power needed on the secondary carrier to obtain the same performance. This means that there will be an overall power advantage for transmitting those channels on the primary carrier.
4. Conclusion
In this document we discuss downlink control channels for the secondary carrier transmission and provide simulation results. We can see up to 4dB power control gain if F-DPCH for the secondary carrier is transmitted on the primary carrier. Similarly for other control channels, it is expected that there are power control gains for E-AGCH, E-RGCH and E-HICH channels when transmitted on the primary carrier because of the better power control as observed in the simulations for F-DPCH. 
After discussion we propose:

Proposal: Confirm the working assumption of transmitting the F-DPCH, E-AGCH, E-RGCH and E-HICH related to the secondary uplink carrier on the primary downlink carrier. 
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