3GPP TSG RAN WG4#40
Tdoc R4-060797
Tallinn, Estonia

28 Aug – 1 Sep 2006
Agenda Item:

6.6
Source:

IPWireless 

Title:
3.84 Mcps TDD Enhanced Uplink –Simulation Assumptions and Results for E-DCH 
Document for:

Approval

1. Introduction
This document gives the simulation assumptions and results for E-DCH Fixed Reference Channel (FRC) defined in [1].  Section 2 describes the FRCs, Section 3 gives the simulation assumptions, Section 4 is the results and the conclusion is in Section 5.

2. E-DCH FRC

The FRCs considered are summarized in Table 1 [1], where at least a Category 2 UE is used.
Table 1 FRC definition

	Fixed Ref Channel
	Block Size
	Time slots
	SF
	Burst type
	Coding rate
	Modulation
	Number of E-UCCH

	FRC1 
	347
	6
	16
	1
	0.312
	QPSK
	4

	FRC2
	10831
	6
	2
	1
	0.488
	16QAM
	2

	FRC3
	20737
	4
	1
	1
	0.716
	16QAM
	2


The E-UCCH carries uplink control information and it is sent together with E-DCH.  Since incorrect E-UCCH may cause a failure in decoding E-DCH, the performance of E-DCH is dependent upon the performance of E-UCCH.  The performance of E-UCCH can be improved by sending more than one instance of E-UCCH for each associated E-DCH.  The number of E-UCCH listed in Table 1 for each FRC is selected such that the throughput degradation to E-DCH due to erroneous E-UCCH is small [1].  
The details of each FRC are described in the following subsections:
2.1
FRC1

Table 2: E-DCH FRC1

	Parameter
	Unit
	Value

	Maximum information bit throughput
	kbps
	34.7

	Information Bit Payload (
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)
	Bits
	347

	Number Code Blocks
	Blocks
	1

	Number of coded bits per TTI
	Bits
	1200

	Coding Rate
	
	0.312

	Modulation
	
	QPSK

	Number of E-DCH Timeslots
	Slots
	6

	Number of E-DCH codes per TS
	Codes
	1

	Spreading factor
	SF
	16

	Number of E-UCCH per TTI
	
	4
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Figure 1: Coding for E-DCH FRC1
2.2 FRC2
Table 3: E-DCH FRC2

	Parameter
	Unit
	Value

	Maximum information bit throughput
	kbps
	1083.1

	Information Bit Payload (
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	Bits
	10831

	Number Code Blocks
	Blocks
	3

	Number of coded bits per TTI
	Bits
	22272

	Coding Rate
	
	0.488

	Modulation
	
	16QAM

	Number of E-DCH Timeslots
	Slots
	6

	Number of E-DCH codes per TS
	Codes
	1

	Spreading factor
	SF
	2

	Number of E-UCCH per TTI
	
	2
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Figure 2: Coding for E-DCH FRC2
2.3
FRC3
Table 4: E-DCH FRC3

	Parameter
	Unit
	Value

	Maximum information bit throughput
	kbps
	2073.7

	Information Bit Payload (
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	Bits
	20737

	Number Code Blocks
	Blocks
	5

	Number of coded bits per TTI
	Bits
	28992

	Coding Rate
	
	0.716

	Modulation
	
	16QAM

	Number of E-DCH Timeslots
	Slots
	4

	Number of E-DCH codes per TS
	Codes
	1

	Spreading factor
	SF
	1

	Number of E-UCCH per TTI
	
	2
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Figure 3: Coding for E-DCH FRC3
3. Simulation Assumptions

The simulation assumptions are summarized in Table 5 [1].  The assumptions are common to all FRCs described in Section 2.  The redundancy version and constellation rearrangement used in the simulation is as defined in [2].  The simulation is also performed in AWGN as a reference in addition to the fading condition listed in Table 5.  The output of the simulation will produce a throughput against Îor/Ioc.
Table 5 Simulation Assumptions

	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	3.84 Mcps

	HARQ combining
	IR

	Transmit diversity
	OFF

	Power control
	OFF

	Receiver antenna diversity
	ON

	Numerical precision
	Floating point simulation

	Oversampling 
	4 samples per chip

	Channel ray mapping
	shifted to nearest multiple of the sampling rate

	RRC pulse shaping filter 
	Yes

	Receiver 
	MMSE JD receiver

	Channel estimation
	Joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298. Realistic post-processing of the channel estimates.

	Midamble
	Default midamble

	Propagation model
	AWGN, PA3, PB3, VA30 and VA120

	Turbo coding
	Max-log Map algorithm with 4 iterations


4. Results

The performances of E-DCH (throughput against Îor/Ioc) are shown in Figure 4, Figure 5 and Figure 6 for FRC1, FRC2 and FRC3 respectively. The throughput with an ideal knowledge of E-UCCH is also provided for the purpose of comparison. 
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Figure 4: Performance for FRC1 (AWGN PA3, PB3, VA30 and VA120)
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Figure 5: Performance for FRC2 (AWGN PA3, PB3, VA30 and VA120)
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Figure 6: Performance for FRC3 (AWGN PA3, PB3, VA30 and VA120)

The simulation results show that the performance with and without realistic E-UCCH decoding are very close especially for FRC3.  The simulation results and the throughput performance (with a realistic E-UCCH decoding) for each FRC are summarized in Table 6, Table 7 and Table 8.
Table 6: Throughput performance for FRC1

	Propagation Channel
	Îor/Ioc (dB)
	Throughput percentage (%)

	
	Simulated (dB)
	With Implementation Margin (dB)
	

	ITU PA3
	-16.76
	-13.76
	30%

	
	-12.89
	-9.89
	70%

	ITU PB3
	-15.12
	-12.12
	30%

	
	-12.46
	-9.46
	70%

	ITU VA30
	-15.58
	-12.58
	30%

	
	-12.51
	-9.51
	70%

	ITU VA120
	-15.55
	-12.55
	30%

	
	-12.78
	-9.78
	70%


Table 7: Throughput performance for FRC2

	Propagation Channel
	Îor/Ioc (dB)
	Throughput percentage (%)

	
	Simulated (dB)
	With Implementation Margin (dB)
	

	ITU PA3
	-3.55
	-0.55
	30%

	
	2.2
	5.2
	70%

	ITU PB3
	-3.48
	0.48
	30%

	
	2.22
	5.22
	70%

	ITU VA30
	-3.62
	-0.62
	30%

	
	2.3
	5.3
	70%

	ITU VA120
	-3.69
	-0.69
	30%

	
	2.22
	5.22
	70%


Table 8: Throughput performance for FRC3

	Propagation Channel
	Îor/Ioc (dB)
	Throughput percentage (%)

	
	Simulated (dB)
	With Implementation Margin (dB)
	

	ITU PA3
	1.94
	4.94
	30%

	
	9.76
	12.76
	70%

	ITU PB3
	2.13
	5.13
	30%

	
	10.1
	13.1
	70%

	ITU VA30
	2.14
	5.14
	30%

	
	10.46
	13.46
	70%

	ITU VA120
	2.1
	5.1
	30%

	
	10.14
	13.14
	70%
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