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----------------------------------- Begin Text Proposal insertion for Section 9.2 ----------------------------------------
9.2 Hybrid ARQ
9.2.1 Performance Evaluation

9.2.1.1 HARQ Efficiency
Link level retransmissions provide an efficient way of improving coverage and throughput for EUL. In this section, the issues of HARQ efficiency and the maximum number of retransmissions needed to support on E-DPDCH are addressed.
A MCS example for 2ms TTI is shown in Table 9.2.1.1.1.

	Index
	Transport Block Size
	SF
	Mod
	OVSF Codes
	Code Rate
	Rate (kbps)

	
	
	
	
	
	
	1 Tx
	2 Tx
	4 Tx

	4
	1280
	4
	QPSK
	++--
	0.333
	640
	320
	160

	7
	2048
	4
	QPSK
	++--
	0.533
	1024
	512
	256

	9
	2560
	2
	QPSK
	+-
	0.333
	1280
	640
	320

	15
	4096
	2
	QPSK
	+-
	0.533
	2048
	1024
	512

	19
	5120
	4, 2
	QPSK
	++--, +-
	0.444
	2560
	1280
	640

	31
	8192
	4, 2
	QPSK
	++--, +-
	0.711
	4096
	2048
	1024


Table 9.2.1.1.1

MCS example – 2ms TTI
From Table 9.2.1.1.1, the same target rate can be achieved using different transport formats and number of transmissions. The performance of E-DPDCH is now evaluated with 1 or 2 or 4 target transmissions for the same target data rate, as shown in Table 9.2.1.1.2.
	Target Data Rate (kbps)
	MCS

	
	1 Tx
	2 Tx
	4 Tx

	640
	4
	9
	19

	1024
	7
	15
	31


Table 9.2.1.1.2

Simulation Set – 2ms TTI
The simulation assumptions and results are shown in Annex A.2.1.1.
From Figures A.2.1.1.1 to A.2.1.1.4 and Tables A.2.1.1.1 and A.2.1.1.2, it is seen that:

1. For the same target data rate, as the target number of transmissions increases, the link efficiency improves.

a. The efficiency improvement reduces as the base number of transmissions increases. 

b. The link efficiency gain from 1 to 2 transmissions is more than the gain from 2 to 4 transmissions.

2. The optimal DPCCH set-point decreases and E-DPDCH/DPCCH power ratio increases as the number of transmissions increases.

3. For the same target data rate, as the number of transmissions increases, the E-DPDCH can be terminated earlier ( effective data rate is higher.

4. The first transmission BLER can be very high for the most efficient link operation

a. This does not necessarily maximize throughput.
5. For the same number of target transmissions, throughput can be maximized or delay can be reduced, at the cost of link efficiency.

------------------------------------------- End Text Proposal Insertion for Section 9.2 ----------------------------------

----------------------------------- Begin Text Proposal insertion for Annex A.2 ----------------------------------------
A.2 Link Simulation Results
A.2.1 HARQ Performance Evaluation

A.2.1.1 HARQ Efficiency and Number of Retransmissions
In this section, the following notation is used:
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The simulation assumptions are shown in Table A.2.1.1.1.

	Parameter
	Value

	DPCCH Slot format
	0

	Channel estmation
	Realistic

	Inner Loop PC
	Enabled

	Outer Loop PC
	Based on Residual BLER

	PC BER
	4%

	PC feedback delay
	1-slot

	Channel
	AWGN

	Number of Rx antennas
	2

	HARQ Xrv
	{0}, {0,3}, {0,3,5,7} for 1/2/4 transmissions


Table A.2.1.1.1

Simulation Assumptions

Figures A.2.1.1.1 to A.2.1.1.4 show the simulation results. 
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Figure A.2.1.1.1

Eb/Nt vs. E-DPDCH/DPCCH – Target Data Rate = 640 kbps
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Figure A.2.1.1.2

Eb/Nt vs. E-DPDCH/DPCCH – Target Data Rate = 1024 kbps
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Figure A.2.1.1.3

Throughput vs. E-DPDCH/DPCCH – Target Data Rate = 640 kbps
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Figure A.2.1.1.4

Throughput vs. E-DPDCH/DPCCH – Target Data Rate = 1024 kbps
The optimal operating points for all cases are shown in Table A.2.1.1.2.
	Target Data Rate (kbps)
	MCS
	Optimal EDPDCH/DPCCH (dB)
	Optimal DPCCH SNR (dB)
	Optimal Eb/Nt (dB)
	BLER
	Average number of transmissions

	
	
	
	
	
	1 Tx
	2 Tx
	3 Tx
	4 Tx
	

	640
	4
	10
	-14.2
	4.0
	0.01
	-
	-
	-
	1.00

	640
	9
	15
	-19.1
	2.8
	0.60
	0.01
	-
	-
	1.60

	640
	19
	15
	-18.6
	2.1
	0.99
	0.76
	0.18
	0.01
	2.93

	1024
	7
	10
	-12.4
	3.8
	0.01
	-
	-
	-
	1.00

	1024
	15
	13
	-15.6
	3.0
	0.84
	0.01
	-
	-
	1.84

	1024
	31
	15
	-17.6
	2.1
	0.99
	0.84
	0.22
	0.01
	3.07


Table A.2.1.1.2

Optimal Operating Point – 1, 2, 4 transmissions
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