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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. In RAN4#42 we proposed to add an FRC8 for the 2 ms TTI according to the table below. This document progress the work on FRC8.
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2   Simulation assumptions
Table 1: Simulation assumptions for Figure1.
	Parameter
	Value

	Maximum information bit rate
	FRC8 for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	DL ACK/NACK signalling error model 
	Off

	# of bits in A/D
	Floating point

	SQRC pulse shaping
	On

	Samples / chip
	2

	Inner-loop TPC
	Off

	Outer-loop PC
	Off

	Multipath channels
	AWGN, PA3, PB3 and VehA30

	Channel estimator
	realistic

	Receiver
	MMSE

	HARQ combining
	IR

	Max # of transmissions
	4

	# HARQ Processes
	8 for 2 ms TTI

	RSN pattern
	{0, 1, 2, 3}, for RV index see TS25.215, table 16 for the relevant coding rate.

	TTI length
	2 ms according to FRC definition

	# of antennas
	2

	Base Turbo Codec
	R=1/3, K=4, 8 iterations, Max Log MAP

	For E-DPDCH simulation:

       Demodulation of E-DPCCH

       Simulated parameters
	Off

Throughput as a function of Ec/N0 (total).


3 Simulation results

Below are the simulations results, according to chapter 2 and 3, plotted as throughput versus E-DPDCH Ec/N0 for T2P=12 dB.  
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Figure 1: Throughput vs. total E-DPDCH Ec/N0 per antenna, FRC8.
Table 2 indicates the total Ec/N0 per antenna at 70% throughput.

Table 2
	channel model
	total Ec/N0 per antenna [dB]

	AWGN
	5.8

	PA3
	6.8

	PB3
	9.4

	VA30
	10.6


4 Beta_C 

Figure 2 shows the total received Ec/N0 per antenna for achieving 50% throughput as a function of the Traffic-to-Pilot (T2P) power ratio for FRC8. Simulations use realistic channel estimation, inner loop TPC turned on, E-DPCCH turned off and 2 samples per chip. The blue curve is for vehA30 and the red curve is for pedA3. The average optimum value of E-DPDCH/DPCCH is calculated as the linear average between the optimum values for vehA30 and pedA3. 
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Figure 2: Ec/N0 per antenna vs. T2P.
The average optimum value for Ericsson can be found as the linear average between the optimum values for vehA30 (T2P = 13 dB) and pedA3 (T2P = 15 dB), collected from the Ericsson simulations above.
Table 3: Optimum E-DPDCH/DPCCH power ratio.
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It should be noted that the power ratio is calculated here for a single E-DPDCH with SF4 and the power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4.
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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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		FRC		optimum E-DPDCH/DPCCH power ratio [dB] for Veh30		optimum E-DPDCH/DPCCH amplitude ratio for Veh30		optimum E-DPDCH/DPCCH power ratio [dB] for pedA3		optimum E-DPDCH/DPCCH amplitude ratio for pedA3		average optimum E-DPDCH/DPCCH amplitude ratio		average optimum E-DPDCH/DPCCH power ratio [dB]

		8		5.22		1.8239		7.22		2.2961		2.0600		6.28






