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1
Introduction
The work item on enhanced uplink for CELL_FACH state was recently opened [1] with the objective of improving random access performance in W-CDMA. 
In this contribution, we examine the link performance of using modified HS-SCCH (Part1) scheme [2] for resource allocation. The method is tested on various channel types. We study the corresponding false alarm rate as well as decision error when DTX is received by the accessing UE. For the purpose of comparison, we typically target at a false alarm rate of 1%, and plot the corresponding error rate conditioned on DTX received by the accessing UE. 
2
Simulation Assumptions
Table 1 shows the simulation assumptions in studying the link performance of AICH based resource allocation scheme.

Table 1: Simulation Assumptions
	Parameters
	Value

	Channel type
	AWGN, PA3, PB3

	Geometry
	0dB, -6dB

	Targeted false-alarm-rate (FAR)
	1%, 10%

	Enabled DL Channels other than HS-SCCH part I
	HS-DSCH, CPICH, CCPCH, SCH, PICH

	HS-PDSCH_Ec_Ior (total)
	-6dB

	CPICH_Ec_Ior
	-10dB

	CCPCH_Ec_Ior
	-12dB

	SCH_Ec_Ior
	-12dB

	PICH_Ec_Ior
	-15dB

	DL receiver type
	1Rx, Rake receiver, MRC


3
Summary of Link Performance 

We tested HS-SCCH part I based scheme with 8 pre-determined H-RNTI mapped to preambles and 8 codewords to represent E-DCH resource [2]. The scheme can ACK or NACK only one UE at one access slot. In the case multiple UEs access simultaneously in one slot, Node B can answer one UE on HS-SCCH part I masked by its H-RNTI. Other UEs will automatically receive this message and decide DTX by decoding the H-RNTI. 
For the accessing UE we are interested in, DTX could mean the following:

· Node B responds to the other accessing UE. 
· Node B does not send signal at all.

Thus the false alarm (FA) definition is different from the DTX detection on dedicated AICH. Actually without a priori distribution of the two aforementioned events, FA rate cannot be analytically computed. To overcome this difficulty, we define three types of FA for the target UE, and corresponding miss detection (MD) and error detection (Error) events.

· Type 1 FA: Decide target UE’s message given no signal

· Type 1 MD: 
· Decide no signal given target UE’s message or 
· Decide other UE’s message given target UE’s message.
· Type 1 Error: 
· Type1 MD or
· Correctly decode H-RNTI but incorrectly decode E-DCH resource ID  given target UE’s message
· Type 2 FA: Decide target UE’s message given other UE’s message
· Type 2 MD: same as Type 1 MD

· Type 2 Error: same as Type 1 Error
The simulation results are presented in Annex 1. In the simulation, we design DTX detection to meet the 1% Type 1 FA rate in the Ec_Ior range for HS-SCCH part I. The resulting Type 2 FA rates using the same detector are plotted together with the Type 1 FA rate.

From the figures in the Annex 1, we observe the following

· For the Ec_Ior of interest, Type 1 FA rate is always greater than the Type 2 FA rate. Thus irrelevant to the a priori distribution, DTX detection designed for Type 1 FA gives a lower bound to the detection performance of the proposed HS-SCCH part I scheme. 

· Also we notice that the various miss detection and error detection curves are concentrated together since the dominant factor for error performance under this detection scheme is the Type 1 MD.

The following table summarizes the required total Ec_Ior ratios for HS-SCCH part I, targeting at 1% false alarm rate and 1% error rate conditioned on non DTX, with 1 Rx antenna. In the table, we also include the performance of the AICH/AICH based performance from [3]
Table 2: Ec_Ior  for 1% FAR and 1% Error Rate Conditioned on Non-DTX, 1 Rx antenna, G = 0dB
	Channel type
	AWGN [dB]
	PA3   [dB]
	PB3   [dB]
	VA30 [dB]
	VA120 [dB]

	Modified HS-SCCH(Part1)          
	-25.4
	-9.1
	-20.5
	-18.5
	-18.0

	AICH/AICH
	-22.7
	-7.3
	-18.3
	-16.8
	-16

	Gain of modified HS-SCCH(Part 1) over AICH/AICH
	2.7
	1.8
	2.2
	1.7
	2


Table 3: Ec_Ior  for 1% FAR and 1% Error Rate Conditioned on Non-DTX, 1 Rx antenna, G = -6dB
	Channel type
	AWGN [dB]
	PA3   [dB]
	PB3   [dB]
	VA30 [dB]
	VA120 [dB]

	Modified HS-SCCH(Part1)          
	-19.5
	-3.6
	-14.8
	-13.2
	-12.8

	AICH/AICH
	-16.6
	Simulation not run
	-12.8
	-11.1
	-10.3

	Gain of modified HS-SCCH(Part 1) over AICH/AICH
	2.9
	N/A
	2
	2.1
	2.5


As seen in the above table, the modified HS-SCCH (Part 1) has a significant gain over the AICH/AICH scheme.      1 dB from this gain is attributed to the fact that the modified HS-SCCH (Part 1) uses 5120 chips and AICH/AICH uses 4096 chips. 
5
Conclusions
A detailed link study was performed to evaluate the link performance of the modified HS-SCCH (Part 1) E-DCH resource allocation scheme as proposed in [2]. A significantly superior performance was demonstrated over the AICH/AICH [2] based method of E-DCH resource allocation. Given the key design objective of scalability (number of E-DCH resources per preamble) and reusability (reuse most of existing HS-SCCH Part1), the link performance obtained here, makes the modified HS-SCCH (Part-1) scheme a compelling choice for the E-DCH resource allocation scheme.
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Annex 1
 Link Level Plots

[image: image1.emf]-32 -30 -28 -26 -24 -22 -20

10

-3

10

-2

10

-1

(8 HRNTI, 8 codeword), 1RX, G= 0dB, AWGN

Ec/Ior

Probability

 

 

Target Type1 FA

Target Type2 FA


Figure 1(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB:

Target FA, AWGN
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Figure 2(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB:

Target FA, PA3
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Figure 1(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB;

Target Type1 FA = 1%: AWGN
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Figure 2(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB;

Target Type1 FA = 1%: PA3
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Figure 3(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB:

Target FA, PB3
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Figure 4(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB:

Target FA, VA30

[image: image7.emf]-30 -28 -26 -24 -22 -20 -18 -16 -14

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

(8 HRNTI, 8 codeword), 1RX, G= 0dB, PedB3

Ec/Ior

Probability

 

 

Type1 Pr(Err|NonDTX)

Type1 Pr(Miss Det)

Type2 Pr(Err|NonDTX)

Type2 Pr(Miss Det)


Figure 3(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB;

Target Type1 FA = 1%: PB3
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Figure 4(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB;

Target Type1 FA = 1%: VA30
[image: image9.emf]-30 -25 -20 -15 -10 -5

10

-3

10

-2

10

-1

(8 HRNTI, 8 codeword), 1RX, G= 0dB, VehA120

Ec/Ior

Probability

 

 

Target Type1 FA

Target Type2 FA


Figure 5(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB:

Target FA, VA120
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Figure 6(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB:

Target FA, AWGN
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Figure 5(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = 0dB;

Target Type1 FA = 1%: VA120
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Figure 6(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB;

Target Type1 FA = 1%: AWGN
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Figure 7(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB:

Target FA, PA3
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Figure 8(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB:

Target FA, PB3
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Figure 7(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB;

Target Type1 FA = 1%: PA3
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Figure 8(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB;

Target Type1 FA = 1%: PB3
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Figure 9(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB:

Target FA, VA30
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Figure 10(a): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB:

Target FA, VA120
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Figure 9(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB;

Target Type1 FA = 1%: VA30
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Figure 10(b): (8 H-RNTIs,  8 codes); 1Rx; Geometry = -6dB;

Target Type1 FA = 1%: VA120
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