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1
Introduction
In this contribution, we examine the link performance of using the AICH/E-AICH scheme [1],[2] for E-DCH resource allocation. This E-DCH resource allocation method is tested on various channel types (AWGN, PA3, PB3, VA30, VA120). 
We study the corresponding false alarm rate as well as decision error when DTX is received by 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 target UE. We compare the performance to conventional (1 bit) AICH detection 
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, VA30, VA120

	Geometry
	0dB, -3dB, -6dB

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

	Power allocation factor 
	0.4, 0.5, 0.6

	Enabled DL Channels
	HS-DSCH, AICH, CPICH, CCPCH, SCH, PICH

	HS-PDSCH_Ec_Ior (total)
	-6dB

	CPICH_Ec_Ior
	-10dB

	CCPCH_Ec_Ior
	-12dB

	AICH_Ec_Ior (total)
	-26dB~-6dB

	SCH_Ec_Ior
	-12dB

	PICH_Ec_Ior
	-15dB

	AICH receiver type
	1Rx, Rake receiver, MRC


3
Summary of Link Performance
We compare two AICH based schemes:
· Conventional 1-bit AICH scheme
· One to One Mapping

· 1 SF256 channelization code
· 16 Access Preambles

· Total 16 Resources

· One Resource per preamble

· Proposed AICH/E-AICH signature combination scheme.

· 1 SF256 channelization codes
· Expand AICH signature space from currently 16 to 32.

· The newly expanded AICH signature space has 16 signature sequences.

· For the signature sequences in the expanded AICH space, real part of each symbol equals negative of imaginary part.

· Each signature sequence can be modulated by either +1 or -1 when E-AICH is configured.

· 8 Access Preambles reserved for legacy UE’s and 8 Access Preambles reserved for advanced UE’s.
· Total 32 E-DCH Resources

· E-DCH resources are signalled by sending a AICH signature in the expanded space.

· configurable to 2~32 E-DCH resources.
· The number of E-AICH signatures that UE needs to monitor in the expanded space equals to (1/2 * total number of E-DCH resources).
· Power is split up between the AICH and E-AICH signature spaces
· Fraction α on existing AICH space.
· Fraction 1-α on E-AICH space.
The following table summarizes the required total Ec_Ior ratios for AICH (& E-AICH) signatures, targeting at 1% false alarm rate and 1% error rate conditioned on DTX, with 0dB geometry.

Table 2: Ec_Ior_AICH for 1% FAR and 1% Error Rate Conditioned on DTX, Geometry = 0dB
	Channel type
	AWGN
	PA3
	PB3
	VA30
	VA120

	AICH 1-bit
	-25.3
	-9.7
	-20.7
	-18.7
	-18.3

	AICH/E-AICH (α=0.5), 

8 Resources
	-22.7
	-6.3
	-17.9
	-16.1
	-15.75

	AICH/E-AICH (α=0.5), 

16 Resources
	-22.5
	-6.4
	-17.75
	-15.9
	-15

	AICH/E-AICH (α=0.5), 

32 Resources
	-22.35
	-5.7
	-17.5
	-15.8
	-15.3


The following table summarizes the required total Ec_Ior ratios for AICH signatures, targeting at 1% false alarm rate and 1% error rate conditioned on DTX, with -3dB geometry.

Table 2: Ec_Ior_AICH for 1% FAR and 1% Error Rate Conditioned on DTX, Geometry = -3dB
	Channel type
	AWGN
	PB3
	VA30
	VA120

	AICH 1-bit
	-22.3
	-18
	-16.2
	-16.1

	AICH/E-AICH (α=0.5), 

8 Resources
	-19.7
	-15.3
	-13.6
	-13.3

	AICH/E-AICH (α=0.5), 

16 Resources
	-19.6
	-15.1
	-13.4
	-13.1

	AICH/E-AICH (α=0.5), 

32 Resources
	-19.3
	-14.8
	-13.2
	-12.7


The following table summarizes the required total Ec_Ior ratios for AICH signatures, targeting at 1% false alarm rate and 1% error rate conditioned on DTX, with -6dB geometry.

Table 2: Ec_Ior_AICH for 1% FAR and 1% Error Rate Conditioned on DTX, Geometry = -6dB
	Channel type
	AWGN
	PB3
	VA30
	VA120

	AICH 1-bit
	-19.3
	-15.2
	-13.3
	-13.1

	AICH/E-AICH (α=0.5), 

8 Resources
	-16.7
	-12.3
	-10.6
	-10.25

	AICH/E-AICH (α=0.5), 

16 Resources
	-16.5
	-12.2
	-10.4
	-9.5

	AICH/E-AICH (α=0.5), 

32 Resources
	-16.3
	-11.8
	-10.2
	-9.4


4
Conclusions

Based on the link level simulation results, we have the following observations:
· The proposed AICH/E-AICH scheme provides similar performance as the 1-bit AICH scheme when the power allocated to AICH remains unchanged and the same power is allocated to E-AICH (for α=0.5).

· Notice here we simply use the total error rate from both part 1 and part 2 as the performance measure. We could potentially adopt other performance measures [3], which may lead to other optimal α values.

· Notice that when we choose total error as performance measure and split power equally between AICH/E-AICH, the error rate is not very sensitive (less than 1 dB) with different numbers of E-DCH resources.
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 Link Level Plots
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Figure 1: AWGN, G=0dB, 8 Resources, target P(FA)=1%.
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Figure 2: AWGN, G=0dB, 16 Resources, target P(FA)=1%.
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Figure 3: AWGN, G=0dB, 32 Resources, target P(FA)=1%.

[image: image4.emf]-26 -24 -22 -20 -18 -16

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

Ec/Ior [dB]

Prob.

AWGN: Target P(FA) = 1%, Geometry = -3dB, 8 Resources

 

 

P(Err|non DTX), 



=0.4

P(Err|non DTX), 



=0.5

P(Err|non DTX), 



=0.6

P(Err|non DTX), AICH 1-bit


Figure 4: AWGN, G=-3dB, 8 Resources, target P(FA)=1%.
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Figure 5: AWGN, G=-3dB, 16 Resources, target P(FA)=1%.
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Figure 6: AWGN, G=-3dB, 32 Resources, target P(FA)=1%.
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Figure 7: AWGN, G=-6dB, 8 Resources, target P(FA)=1%.
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Figure 8: AWGN, G=-6dB, 16 Resources, target P(FA)=1%.
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Figure 9: AWGN, G=-6dB, 32 Resources, target P(FA)=1%.
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Figure 10: PA3, G=0dB, 8 Resources, target P(FA)=1%.
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Figure 11: PA3, G=0dB, 16 Resources, target P(FA)=1%.
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Figure 12: PA3, G=0dB, 32 Resources, target P(FA)=1%.
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Figure 13: PA3, G=-3dB, 8 Resources, target P(FA)=1%.
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Figure 14: PA3, G=-3dB, 16 Resources, target P(FA)=1%.
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Figure 15: PA3, G=-3dB, 32 Resources, target P(FA)=1%.
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Figure 16: PA3, G=-6dB, 8 Resources, target P(FA)=1%.
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Figure 17: PA3, G=-6dB, 16 Resources, target P(FA)=1%.
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Figure 18: PA3, G=-6dB, 32 Resources, target P(FA)=1%.
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Figure 19: PB3, G=0dB, 8 Resources, target P(FA)=1%.
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Figure 20: PB3, G=0dB, 16 Resources, target P(FA)=1%.
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Figure 21: PB3, G=0dB, 32 Resources, target P(FA)=1%.
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Figure 22: PB3, G=-3dB, 8 Resources, target P(FA)=1%.
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Figure 23: PB3, G=-3dB, 16 Resources, target P(FA)=1%.
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Figure 24: PB3, G=-3dB, 32 Resources, target P(FA)=1%.
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Figure 25: PB3, G=-6dB, 8 Resources, target P(FA)=1%.
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Figure 26: PB3, G=-6dB, 16 Resources, target P(FA)=1%.
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Figure 27: PB3, G=-6dB, 32 Resources, target P(FA)=1%.
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Figure 28: VA30, G=0dB, 8 Resources, target P(FA)=1%.

[image: image29.emf]-26 -24 -22 -20 -18 -16 -14 -12 -10 -8

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

Ec/Ior [dB]

Prob.

VA30: Target P(FA) = 1%, Geometry = 0dB, 16 Resources

 

 

P(Err|non DTX), 



=0.4

P(Err|non DTX), 



=0.5

P(Err|non DTX), 



=0.6

P(Err|non DTX), AICH 1-bit


Figure 29: VA30, G=0dB, 16 Resources, target P(FA)=1%.
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Figure 30: VA30, G=0dB, 32 Resources, target P(FA)=1%.
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Figure 31: VA30, G=-3dB, 8 Resources, target P(FA)=1%.
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Figure 32: VA30, G=-3dB, 16 Resources, target P(FA)=1%.
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Figure 33: VA30, G=-3dB, 32 Resources, target P(FA)=1%.
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Figure 34: VA30, G=-6dB, 8 Resources, target P(FA)=1%.
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Figure 35: VA30, G=-6dB, 16 Resources, target P(FA)=1%.
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Figure 36: VA30, G=-6dB, 32 Resources, target P(FA)=1%.
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Figure 37: VA120, G=0dB, 8 Resources, target P(FA)=1%.

[image: image38.emf]-30 -25 -20 -15 -10 -5

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

Ec/Ior [dB]

Prob.

VA120: Target P(FA) = 1%, Geometry = 0dB, 16 Resources

 

 

P(Err|non DTX), 



=0.4

P(Err|non DTX), 



=0.5

P(Err|non DTX), 



=0.6

P(MD|non DTX), AICH 1-bit


Figure 38: VA120, G=0dB, 16 Resources, target P(FA)=1%.
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Figure 39: VA120, G=0dB, 32 Resources, target P(FA)=1%.
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Figure 40: VA120, G=-3dB, 8 Resources, target P(FA)=1%.
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Figure 41: VA120, G=-3dB, 16 Resources, target P(FA)=1%.
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Figure 42: VA120, G=-3dB, 32 Resources, target P(FA)=1%.
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Figure 43: VA120, G=-6dB, 8 Resources, target P(FA)=1%.
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Figure 44: VA120, G=-6dB, 16 Resources, target P(FA)=1%.
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Figure 45: VA120, G=-6dB, 32 Resources, target P(FA)=1%.
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