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1  Introduction

In #38bis and email discussions, E-DPCCH detection seems an interesting topic. One of the solutions is that E-DPCCH employs (30, 10) RM coding without CRC and is detected via energy detection [1]. We label it as “normal E-DPCCH detection”. This contribution describes a similar scheme but with power de-boosting. Section 2 elaborates the detection and demodulation performance of (30, 10) RM coding, and section 3 describes the power deboosting scheme for E-DPCCH detection in details. Section 4 concludes the document.

2 Performance of (30, 10) RM Coding

In Fig. 1, the triangular-tagged curve shows the demodulation performance of (30, 10) RM coding, e.g., for 1% BLER, Eb/No = 6.2dB. And the square-tagged curve shows the miss detection performance employing energy detection with 0.1% false alarm probability, e.g., for 0.1% miss detection, Eb/No=7.9dB. More details about the figure can be seen in [2]

[image: image4.bmp]
Fig. 1 Energy detection and RM decoding
If both demodulation and detection requirements as mentioned above is satisfied, 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. This is exactly what the “normal E-DPCCH detection” does. 

If demodulation is separated from detection, then the transmit power could be deboosted down to the demodulation requirement other than the detection requirement, thus a certain power is saved.  One natural way is to put the detection requirement only on the first sub-frame of E-DPCCH in a E-DCH session containing N consecutive sub-frames, but note that there should be some mechanism to indicate whether there is E-DPCCH sub-frame in the following TTI or not. One example is described in [3], that an index field in each E-DPCCH sub-frame is proposed to indicate the existence of E-DPCCH in the next TTI.

3 Power Deboosting for E-DPCCH detection

The proposed scheme is illustrated in Fig. 2.  The relative power offset Δ between the first sub-frame and the subsequent ones, which is determined by the different power requirement between BLER performance and detection performance, could be a configurable network parameter. In 10ms TTI case, if E-DPCCH is repeated 5 times, Δ is applied to the first 5 E-DPCCH subframes of N * 5 continuous E-DPCCH units.

NodeB detects E-DPCCH by energy detection every TTI. After the first E-DPCCH frame has been detected, the decoded information will indicate the E-DPCCH existence in the next TTI [3], therefore the subsequent sub-frames need only meet the demodulation requirement, and the transmit power can be much lower. 

Besides power deboosting, the above scheme also shows strong robustness in the situation that miss detection happens, because the probability for NodeB to detect the subsequent sub-frames is still quite high, e.g., 96%, in the above example.
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Fig.2. E-DCH structure, 2ms TTI case

In SHO, the process is similar without any change.
4 Conclusion

In this contribution, a revised scheme is proposed to separate the process of demodulation and detection. Under the assumption that there is an index field in E-DPCCH to indicate the existence of sub-frames in the next TTI, the transmit power of the subsequent E-DPCCH sub-frames can be deboosted to a lower level. And robustness and simplicity can also be achieved in the situation that miss detection happens and in the case of SHO respectively. 

5 References

[1]  R1-041186, “Uplink Control Signaling”, Ericsson

[2]  R1-041415, “Preamble for E-DPCCH Detection”, Huawei

[3]  R1-041417, “E-DCH uplink control signaling”, Huawei















Δ





E-DPDCH unit





……





E-DPDCH





E-DPCCH normal frame





E-DPCCH detect frame





N continuous E-DPCCH unit





……





Last frame





Detection frame





E-DPCCH








[image: image1.png]—=—liss Detection

0.001

0.0001

9.5

8.5

7.5

6.5

5.5

4.5

3.5




[image: image3.bmp]