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1
Introduction
The control information for E-DCH needs to be signaled with every E-DCH transmission and constitutes an overhead to the EUL operation. For an efficient operation, this overhead needs to be minimized to the extent allowed by the target QoS requirement.

In this contribution, we analyze the performance of E-TFICH with two different decoding algorithms.
2
HARQ and E-TFICH

In R99, the TFCI bits indicate the TFC present in the DPDCH. There is no HARQ in R99, so the errors in TFCI are kept very small. Nothing that there is no additional power offset denoted for TFCI field of DPCCH, for typical DPCCH operating points, the error rate is close to 1e-3 using slot format 0.
As noted in [1], the TFCI can be decoded using a maximum likelihood metric or erasure metric or both.

Assume that E-TFICH does not have a CRC, making the structure similar to R99 TFCI. 
The information content across multiple E-TFICH transmissions could be correlated, depending upon whether the HARQ protocol is synchronous or not.
Each Node-B could derive the most likely E-TFICH based upon the current and all previous E-TFICH transmissions for pending E-DCH data. We term this as Sequential Decoding and it yields an improved performance of E-TFICH. With each transmission, the effective codeword length increases and so does the distance between codewords, thereby reducing the effective E-TFICH error rate.
Based upon sequential decoding, at each E-TFICH reception, the hypothesis of the TF and associated RV sequence is changed. The stored soft symbols of the corresponding E-DCH are then combined appropriately. There is no additional buffer requirement at the receiver since the soft symbols for all pending transmissions have to be stored anyway for HARQ operation.
3
Simulations
To simulate the performance with sequential decoding, we consider a sample E-TFICH design in Table 1. 
The E-TFICH is mapped to a separate physical channel, E-DPCCH. The rest of the simulation assumptions are also outlined in Table 2.
	Parameter
	Value

	TTI
	2 ms

	Information Bits
	10

	Code
	[32,10] RM code

	SF
	16

	Inter-TTI
	5

	DPCCH Slot Format
	0

	Channel Estimation
	Enabled

	Inner Loop PC
	Enabled

	PC feedback delay
	1-slot

	PC BER
	4%

	Outer Loop PC
	Disabled
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	Modulation
	BPSK

	Number of Fingers per Antenna
	4-VA30

	Number of Rx Antennas
	2


Table 1

Simulation Assumptions
The number of transmissions of E-TFICH is varied from 1 to 4. With each transmission, the RV field – spanning 2-bits – is updated. Therefore, if the number of transmissions is 4, the RV field changes from 00, 01, 10 and 11.
Figure 1 shows the E-TFICH decoding performance with VA30 channel after 2 transmissions. It is seen that sequential decoding improves the performance by 1.7 dB. Further, at the operating point of -20 dB DPCCH SNR, a BLER of 1e-3 can be achieved by sequential decoding.
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Figure 1

Nominal vs. Sequential Decoding – BLER after 2 Tx
4
Conclusions

The E-TFICH overhead can be kept small using algorithms that exploit the HARQ procedure. Any reduction in the power offset for E-TFICH benefits the system performance with 2ms TTI more than with 10ms TTI, since the incremental overhead with 2ms TTI is larger. Therefore, while making TTI or HARQ tradeoff studies, the benefit of such algorithms must be kept in mind.
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