3GPP TSG-RAN WG1 #51bis
R1-080422
Jan 14th-18th, 2008
Seville, Spain
Agenda item: 
7
Source: 
QUALCOMM Europe
Title: 
Link Analysis of AICH/AICH based E-DCH resource allocation scheme
Document for:
Discussion
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 AICH-AICH scheme [2] for E-DCH resource allocation. The 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 10%, and plot the corresponding error rate conditioned on DTX received by the target UE. We compare the performance to conventional (1 bit) AICH detection as well as the 1-to-many scheme proposed in [2].
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, -6dB

	Targeted false-alarm-rate (FAR)
	1%

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

	HS-PSSCH_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 the following AICH based schemes:
· Conventional 1-bit AICH scheme
· One to One Mapping

· 1 SF256 channelization code
· 8 Access Preambles

· Total 8 E-DCH Resources

· 1 E-DCH Resource per preamble

· 1-to-2 scheme [NSN].

· 1 SF256 channelization code
· 4 Access Preambles

· Total 8 E-DCH Resources

· 2 E-DCH Resources per preamble

· AICH based Signature Combination

· 1 SF256 channelization codes

· Expand and Utilize lower half of AICH signature pattern table

· 8 Access Preambles

· Total 7 E-DCH Resources

· Extendable to 255 E-DCH resources

· 7 E-DCH resources per preamble

· 1 may be used to signal UE to use R’99 RACH

· One to One mapping between 8 preambles and 8 AI bits in first half of AICH signature pattern table.

· Node B acknowledges at most 2 UEs per access slot.

· In first half of AICH signature pattern table:

· One UE receives a +1 on it’s AI bit.

· The other UE receives a -1 on it’s AI bit.

· In second half of AICH signature pattern table:

· First set of 8 AI bits reserved for Resource Allocation for UE 1

· Second set of 8 AI bits reserved for Resource Allocation for UE 2
· Proposed AICH-AICH signature combination scheme.

· 2 SF256 channelization codes
· 8 Access Preambles

· Total 7 E-DCH Resources

· Extendable to 255 E-DCH resources
· 7 E-DCH resources per preamble

· 1 may be used to signal UE to use R’99 RACH

· One to One mapping between 8 preambles and 8 AI bits on channelization code 1.

· Node B acknowledges at most 2 UEs per access slot.

· On channelization code 1:
· One UE receives a +1 on it’s AI bit.
· The other UE receives a -1 on it’s AI bit.
· On channelization code 2:
· First set of 8 AI bits reserved for Resource Allocation for UE 1

· Second set of 8 AI bits reserved for Resource Allocation for UE 2

· Power is split up between the 2 channelization codes

· Fraction α  on channelization code 1

· Fraction  1-α  on channelization code 2

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 Non-DTX (missed detection or E-DCH resource id decoding error), with 0dB geometry.

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

	AICH 1-bit
	-25.3
	-9.6
	-20.7
	-18.7
	-18.3

	AICH 1-to-2
	-25
	-9
	-20.4
	-18.3
	-18.1

	AICH Sig-Comb
	-20.9
	-6.2
	-16.8
	-15.5
	-13.4

	AICH-AICH (α=0.45)
	-22.7
	-7.3
	-18.3
	-16.8
	-16

	Gain (AICH-AICH over Sig-Comb)
	1.8
	1.1
	1.5
	1.3
	2.6


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 Non-DTX(missed detection or E-DCH resource id decoding error), with -6dB geometry.

Table 3: Ec_Ior_AICH for 1% FAR and 1% Error Rate Conditioned on Non-DTX, Geometry = -6dB
	Channel type
	AWGN
	PB3
	VA30
	VA120

	AICH 1-bit
	-19.3
	-15.2
	-13.4
	-13.1

	AICH 1-to-2
	-19
	-14.66
	-13
	-12.8

	AICH Sig-Comb
	-14.8
	-11.3
	-9.5
	-7.7

	AICH-AICH (α=0.45)
	-16.6
	-12.8
	-11.1
	-10.3

	Gain (AICH-AICH over Sig-Comb)
	1.8
	1.5
	1.6
	2.6


4
Conclusions

A detailed link study was performed to evaluate the link performance of the AICH/AICH E-DCH resource allocation scheme as proposed in [2]. The performance was compared with several AICH based methods of E-DCH resource allocation. Given the key design objective of scalability (number of E-DCH resources per preamble) and reusability (re-use existing AICH channel without impact physical layer specifications), the link performance obtained for the AICH/AICH scheme represents the best AICH based scheme. 
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Annex 1
 Link Level Plots
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Figure 1: AWGN, target P(FA)=1%, Geometry=0dB
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Figure 2: AWGN, target P(FA)=1%, Geometry=-6dB
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Figure 3: PA3, target P(FA)=1%, Geometry=0dB
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Figure 4: PA3, target P(FA)=1%, Geometry=-6dB
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Figure 5: PB3, target P(FA)=1%, Geometry=0dB
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Figure 6: PB3, target P(FA)=1%, Geometry=-6dB
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Figure 7: VA30, target P(FA)=1%, Geometry=0dB

[image: image8.emf]-30 -25 -20 -15 -10 -5

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

Ec/Ior [dB]

Prob.

VA30: Target P(FA) = 1%, Geometry = -6dB

 

 

P(Err|non DTX), AICH 1-to-2

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

P(Err|non DTX), AICH 2x, 



=0.25

P(Err|non DTX), AICH Sig-Comb


Figure 8: VA30, target P(FA)=1%, Geometry=-6dB
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Figure 9: VA120, target P(FA)=1%, Geometry=0dB
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Figure 10: VA120, target P(FA)=1%, Geometry=-6dB
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