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1  Introduction

According to the 3GPP emails’ discussion after #38bis, there are mainly 3 options concerning E-DPCCH coding and detection scheme:

Option 1: CC coding with 12/16 bits CRC, SF = 128, CRC detection [1] [2].

Option 2: (30, 10) RM coding without CRC, SF = 256, energy detection [3] [4].

Option 3: (30, 10) RM coding without CRC, SF = 256, preamble detection [5].

In this document, the preamble detection scheme introduced in [5] is slightly revised. The details are included in section 2. Section 3 shows numerical results, and section 4 concludes the contribution.
2 E-DPCCH coding and detection schemes
Option 1: CC coding with 12/16 bits CRC, SF = 128, CRC detection

During email discussions, it is commonly agreed that the number of E-DPCCH information bits is no more than 10, thus the overhead of CRC and tail bits will be equal to or more than 2/3. This explains the big performance difference of 2.7dB between CC and RM coding shown in Fig. 2.

Option 2: (30, 10) RM coding without CRC, SF = 256, energy detection

Compared with option 1, RM coding has better BLER performance due to avoiding overhead of CRC and tail bits. However, if both demodulation and detection requirements is satisfied, e.g., for 1% BLER, the required Eb/No is 6.2dB, and for 0.1% miss detection, the required Eb/No is 7.9dB as shown in Fig. 3, Eb/No should be equal to the higher one of the two values, therefore a waste of 1.7dB is introduced. Even if BLER requirement is up to 0.1%, it is still around 0.7dB.

Option3: (30, 10) RM coding without CRC, SF = 256, preamble detection.

Option 3 applies the same coding scheme as option 2, but a preamble is added before E-DPCCH sub-frames to avoid power increasing due to energy detection.
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Fig. 1 Preamble scheme for E-DPCCH detection

This structure is shown as Fig. 1. A preamble is sent to indicate to NodeB that E-DPCCH subframes will be transmitted continuously right after the preamble. The preamble is defined to satisfy the requirement of detection performance. Compared with [5], the 10 source bit of preamble is repeated 3 times, then spread to 3 slots with SF=256. And postamble is removed since there is information bits in each E-DPCCH sub-frame to indicate the existence of E-DPCCH in the next TTI [6].

For preamble part itself, the power is 2.2dB lower than that of energy detection of Option 2 assuming that false-alarm and miss detection requirement are both 0.1% as seen in Fig. 4. Information part of this scheme also has a much lower power than that of option 2, as an example, for 1% BLER target, from Fig. 3, we can see that the transmission power of information entity is 1.7dB lower. The explanation lies in the fact that the detection function is split from QoS requirement. The normalized energy consumption for different number of continuously transmitted subframes with the same performance is shown in Fig. 5. It can be observed that the preamble scheme is better than the option 2 even in the worst case in terms of energy consumption. The gain increases rapidly with the number of TTI.
In SHO, preamble should be inserted with a period of Ntti consecutive E-DPCCH subframes to make sure that every NodeB in the active set could detect the E-DPCCH, Ntti could be a network parameter.
3 Simulation Results
Table 1 Simulation assumptions

	Chip Rate
	3.84Mcps

	Carrier Frequency
	2 GHz

	Propagation Channel
	Gaussian, one path

	Channel Estimation (CE)
	Ideal

	Inner-loop transmit power control (TPC)
	Off

	Outer-loop power control
	Off

	Antenna configuration
	1 antenna

	Channel oversampling
	4 sample/chip

	SF
	256(RM), 128(CC)

	Modulation
	BPSK

	E-DCH TTI
	2ms

	Coding type
	RM Vs 1/2 CC

	Information bits number
	10

	CRC length
	12

	Tail bits
	8

	False alarm
	0.1%

	Detection probability
	99.9%

	BLER
	1%


The link performance of both (30, 10) RM coding with SF256 and CC coding with SF128, 12bit CRC length is illustrated in Fig. 2. 
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Fig. 2 The performance between CC coding and RM coding

Results of energy detection and RM decoding of option 2 are shown in Fig. 3. 
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Fig. 3 Energy detection and RM decoding result

Detection performance of preamble detection and energy detection is shown in Figure 4.
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Fig. 4 Performance of preamble detection and energy detection
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Fig. 5 Energy Reduction
4 Conclusion
Based on [5], a revised preamble E-DPCCH detection scheme is proposed in this contribution. The preamble indicates the start of the E-DPCH transmission. This scheme is to split the detection function from BLER requirement when using RM coding. So it can use smaller power to transmit information bit than the other E-DPCCH coding scheme. A minimum reduction of 0.53dB can be obtained in terms of energy consumption. The more continuous subframes, the more energy saving observed. Therefore it is recommended to adopt this proposal in TR25.808.
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