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1. Introduction

Other than the legacy DPCCH, the transmission of E-DPCCH is discontinuous, which brings the question of detection in Node B. Adding a CRC can be a solution according to [1], but it might not be optimal in EUL. In this document, we propose a pre & post-amble detection scheme. 
2. CRC Detection Scheme
In RAN1 #38, it was agreed that transmission format and HARQ related information up to in the order of 10 bits, and scheduling information up to in the order of 12 bits [2]. Consequently, adding a CRC to the E-DPCCH signaling information will be rather inefficient since the number of information bits is so small, e.g. assuming the number of information bits is 10 or 12, the false-alarm and overhead with different CRC length is listed below:
Table 1 False alarm and overhead with different CRC length
	CRC length
	CRC8
	CRC12
	CRC16

	False-alarm
	1/(2^8) = 0.39%
	1/(2^12) = 0.024%
	1/(2^16) = 15 ppm

	Overhead when information bits is 10
	8/(10 + 8) = 44%
	12/(10 + 12) = 55%
	16/(10+16) = 62%

	Overhead when information bits is 12
	8/(12 + 8) = 40%
	12/(12 + 12) = 50%
	16/(12+16) = 57%


From table 1, a minimum of 40% overhead with CRC can be observed. It will even get worse if the number of information bits becomes less. Moreover, CRC detection is performed only after Node B demodulates and decodes the whole block, which means more occupancy of hardware resources. Therefore we propose a new E-DPCH detection scheme without CRC.
3. Pre & post-amble detection scheme
3.1 General Description
A preamble is sent to indicate to NodeB that E-DPCH subframes will be transmitted continuously right after the preamble, until a postamble ends the transmission. Both the preamble and the postamble are defined to satisfy the requirement for detection performance, while keeping the power of E-DPCCH at a lower level and saving the decoding resources.
The above scheme can be applied to different multiplexing types of E-DPCCH/E-DPDCH.
3.2 E-DPCCH/E-DPDCH TDM
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Figure 1 E-DPCCH/E-DPDCH TDM
If E-DPCCH/E-DPDCH is TDM multiplexed, the preamble and postamble will be attached before and after consecutive E-DPCH subframes respectively, as shown in Fig.1.
3.3 E-DPCCH/E-DPDCH CDM
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Figure 2 E-DPCCH/E-DPDCH CDM

If E-DPCCH/E-DPDCH is CDM multiplexed, the preamble and postamble will be attached only before and after consecutive E-DPCCH subframes respectively, as shown in Fig.2. 
3.4 Preamble and Postamble Patterns
The proposed preamble and postamble are listed below:
Table 2 Preamble and Postamble
	
	Sequence
	Length
	SF
	Coding

	Preamble
	0000000000
	1slot
	256
	No coding

	Postamble
	1111111111
	1slot
	256
	No coding


3.5 Simulation Results
Table 3 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(No CRC scheme), 128(CRC scheme)

	Modulation
	BPSK

	E-DCH TTI
	2ms

	Coding type note 1
	1/2 CC(No CRC scheme), 1/3 CC(CRC scheme)

	Information bits number
	10

	CRC length
	8

	Tail bits
	8

	False alarm
	1/256

	Detection probability
	99%

	BLER
	1%


Note 1: For the pre & post amble scheme, CC with 8 tail bits is used in the simulation, which reduces the gain of this scheme.
The postamble is not used in the simulation because its performance depends on the coding scheme of information part, which will be dealt in the next meeting.
Simulation shows the power requirements in table 4.
Table 4 Power requirement

	Scheme
	Ec/No (dB)

	Pre & post amble scheme
	Preamble
	-23.5

	
	Information
	-25.5

	CRC scheme
	-23.5


The normalized energy consumption for different number of continuously transmitted subframes with the same performance is shown in Fig.3. It can be observed that the pre & post amble scheme is better than the CRC scheme even in the worst case if energy consumption is taken into account. The gain increases rapidly with the number of TTI.
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Figure 3 normalized energy consumption
4. CONCLUSION
In this contribution, a pre & post amble E-DPCH detection scheme is proposed, where no CRC is attached in E-DPCCH, and a preamble and a postamble indicate the start and end of the E-DPCH transmission respectively. Numerical results with only preamble show that this scheme outperforms the CRC scheme from the perspective of power consumption even in the worst case. The more continuous subframes, the more gain observed. Although the performance with postamble is not treated, we still propose the scheme be captured due to the significant gain of preamble.
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