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1 Introduction
At RAN #34 it was decided to add 16QAM for EUL [1]. In the current EUL we have defined FRC1 – FRC7 shown in the table below and based on that we propose to add a new FRC8 for the 2 ms TTI.
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This document outlines the way forward to settle the different beta settings for the new FRC for the purpose receiver performance simulations and requirements. The outline is based on the document R4-050313, which was doing the same work for FRC2 and FRC7. The examples are therefore based on those FRCs.

Chapter 2 outlines the way forward to settle the optimum beta_C setting with the criteria to find the minimum total power to meet 50% throughput. The proposed value is expressed as E-DPDCH/DPCCH power ratio.

Chapter 3 outlines the way forward to settle the beta_EC . The proposed values are expressed as E-DPCCH/DPCCH power ratios.

2 Beta_C 

In figure below, the Ec/N0 for achieving the 50% throughput is plotted as a function of the E-DPDCH/DPCCH ratio for FRC2. The simulation was done with realistic channel estimation. The blue curve is for Veh120 and the red curve is for pedA3. The average optimum value was calculated  as the linear average between the optimum values for Veh120 and pedA3. The average optimum value was averaged among the contributing companies. 
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3 Beta_EC
Beta_EC should be set to achieve P(missed detection)=10^-2 for an EC/N0 value that is 3 dB lower than the Ec/N0 value where the E-DPDCH generates throughput for AWGN. This chapter calculates the Beta_EC values according to the definition. Ec/N0 for zero throughputs was simulated and then converted to Ec/N0 E-DPDCH to be –10.5 dBm for FRC2 and –26.5 dBm for FRC7. Beta_EC was then calculated according to the criteria above.  The results are shown in table below, assuming an operating point of C/I= –26.5 dB for missed detection 10^-2 for 2 ms and C/I= –33.9 dB for missed detection 10^-2 for 10 ms, according to ref [2]. 
[image: image1.wmf]Fixed Ref Channel

TTI [ms]

N

INF

SF

1

SF

2

SF

3

SF

4

N

BIN

Coding rate

Max inf 

bit rate 

[kbps]

Modulation

FRC1

2

2706

4

4

0

0

3840

0.705

1353.0

QPSK

FRC2

2

5412

2

2

0

0

7680

0.705

2706.0

QPSK

FRC3

2

8100

2

2

4

4

11520

0.703

4050.0

QPSK

FRC4

10

5076

4

0

0

0

9600

0.529

507.6

QPSK

FRC5

10

9780

4

4

0

0

19200

0.509

978.0

QPSK

FRC6

10

19278

2

2

0

0

38400

0.502

1927.8

QPSK

FRC7

10

690

16

0

0

0

2400

0.288

69.0

QPSK

FRC8

2

16244

2

2

4

4

23040

0.705

8122.0

16QAM


4 Simulation results

Below are the first simulations results presented for AWGN, PA3 and PB3. 
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		Fixed Ref Channel		TTI [ms]		NINF		SF1		SF2		SF3		SF4		NBIN		Coding rate		Max inf bit rate [kbps]		Modulation

		FRC1		2		2706		4		4		0		0		3840		0.705		1353.0		QPSK

		FRC2		2		5412		2		2		0		0		7680		0.705		2706.0		QPSK

		FRC3		2		8100		2		2		4		4		11520		0.703		4050.0		QPSK

		FRC4		10		5076		4		0		0		0		9600		0.529		507.6		QPSK

		FRC5		10		9780		4		4		0		0		19200		0.509		978.0		QPSK

		FRC6		10		19278		2		2		0		0		38400		0.502		1927.8		QPSK

		FRC7		10		690		16		0		0		0		2400		0.288		69.0		QPSK

		FRC8		2		16244		2		2		4		4		23040		0.705		8122.0		16QAM
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		operating point missed detection =10^-2		-26.5		dB		2ms

		operating point missed detection =10^-2		-33.9		dB		10ms

		Margin		3		dB

										E-DPDCH C/I		E-DPDCH C/I				amplitude ratio		power ratio

				# codes		beta_c		beta_ed		zero throughput		where md=10^-2		beta_ec		beta_ec/beta_c		E-DPCCH/DPCCH

		FRC2		2		5.0		15		-10.5		-13.5		4.7		0.96		-0.4

		FRC7		1		7.7		15		-26.5		-29.5		9.0		1.18		1.4





Sheet2

		





Sheet3

		






