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Introduction

This contribution presents a proposal on E-DPDCH and E-DPCCH gain factors selection and signalling in Enhanced Uplink.

E-DPDCH Gain Factor:

Currently, there is a discussion on whether E-DPDCH gain factor (ed) should be signaled or computed, and on its definition and quantization.  While computing the ed will reduce the signalling overhead required to support transmissions, signalling the ed will facilitate power boosting of the E-DPDCH in response to QoS requirements set in the upper layer.  Thus, with different QoS requirement, different ed can be signaled per each MAC-d flow.  This allows for precise control of the QoS in response to current performance level observed at higher layers.  As a result, it is proposed that ed be signaled. [Need to discuss this aspect]
Furthermore, since only one outer-loop power control loop is envisioned, the power of the E-DPDCH will need to be coupled to the DPCCH via an offset to maintain the required FER operating range.  As a result, it is proposed that the E-DPDCH gain factor ed be computed based on the DPCCH gain factor (c) as follows: 
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where E-DPDCH  value is signaled by the higher-layer.  Figure 1 and Figure 2 illustrate AWGN link-level performance of R99 and Enhanced Uplink for different data rates.  From the figures, it is seen that the E-DPDCH may require significant more power than the DPDCH (and thus the DPCCH), especially for high E-DPDCH data rates.  Thus, the E-DPDCH value must span a wide range of power offsets.  Table 1 provides signalling and quantization values for the E-DPDCH values.  In this case, 5 bits are required to signal the E-DPDCH value.  Each succeeding value corresponds to a step size of approximate 1 dB with the possible range of power offset from 0 dB to 31 dB.  

Similarly, Figure 3 shows Ec/No requirement for several E-DCH data rates under Pedestrian-B channel at 3 km/h.  For 1440 kbps, approximately 4 dB is required to achieve 10% FER.  With pilot Ec/No at -20 dB, an offset of 24 dB is required between the DPCCH and E-DPDCH.   Since the maximum E-DCH data rate is approximately 4 Mbps, the proposed range of 0-31 dB with a 1 dB step size is appropriate. 
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Figure 1.  R99 link-level performance, AWGN channel, ideal channel estimation, 1 RX antenna, R=1/3 Turbo Code, 10ms TTI.
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Figure 2.  E-DPDCH link-level performance, AWGN channel, ideal channel estimation, 1 RX antenna, Turbo Code.
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Figure 3.  Performance of the E-DPDCH with Turbo Code – 2ms TTI, Ped-B channel (3 km/h), pilot-based channel estimation, power control on, 2 RX antennas.
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Figure 4.  Performance of the E-DPCCH with (30,10) Reed-Muller Code – 2ms TTI, pilot-based channel estimation, power control on, 2 RX antennas.

	Signalling value for 

E-DPDCH
	Quantized amplitude ratios for 
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	31
	532/15

	30
	474/15

	29
	423/15

	28
	377/15

	27
	336/15

	26
	299/15

	25
	267/15

	24
	238/15

	23
	212/15

	22
	189/15

	21
	168/15

	20
	150/15

	19
	134/15

	18
	119/15

	17
	106/15

	16
	95/15

	15
	84/15

	14
	75/15

	13
	67/15

	12
	60/15

	11
	53/15

	10
	47/15

	9
	42/15

	8
	38/15

	7
	34/15

	6
	30/15

	5
	27/15

	4
	24/15

	3
	21/15

	2
	19/15

	1
	17/15

	0
	15/15


Table 1.  Signalling values and quantized amplitudes for E-DPDCH.
E-DPCCH Gain Factor:

Similarly, it is proposed that the E-DPCCH gain factor ec be computed based on the DPCCH gain factor (c) as follows: 
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where E-DPCCH  value is signaled by the higher-layer.  Since the content and coding structure of the E-DPCCH has not been finalized, the range of required power offset cannot be determined.  Although the range is not expected to be as wide as for the E-DPDCH, a substantial difference may exist due to the use of repetition and/or advanced decoding techniques when the E-DPCCH is transmitted in conjunction with 10ms E-DPDCH frames.  Figure 4 illustrates link-level performance for a 2ms E-DPCCH with (30,10) Reed-Mueller coding.  Table 1 then provides examples of signalling and quantization values for the E-DPCCH values.  
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E-DPCCH
	Quantized amplitude ratios for 
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	11
	15/15

	10
	13/15

	9
	11/15

	8
	9/15

	7
	8/15

	6
	7/15

	5
	6/15

	4
	5/15

	3
	4/15

	2
	3/15

	1
	2/15

	0
	1/15


Table 2.  Signalling values and quantized amplitudes for E-DPCCH.
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