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1.0
Introduction

At RAN4 #42 a set of DL simulation assumptions for 64QAM was agreed to during an ad hoc session [1]. Among the assumptions were a set of proposed FRC measurement channels. These included proposed 12 and 15 code scenarios with the concern that 15 codes may not be viable due to the reduced SNR per code. Subsequent investigation [2] indicated that 15 codes may be feasible, and it was recommended that the focus of simulations should be on H-Set 7b [3]. This document presents the ideal simulation results from Motorola for this FRC.

2.0 Simulation results

Figures 1 and 2 give the link-level throughput data rates (kb/s) for the 64QAM FRC H-Set 7b for the given simulation conditions outlined in the appendix A. Figure 1 shows throughput values vs. geometry for an equalizer based receiver with one Rx antenna under PA3 propagation conditions.  Figure 2 gives similar results for a UE with an equalizer and two Rx antennas. It should be emphasized that the throughput values are based on ideal channel knowledge; this is noted since there will likely be more degradation due to realistic channel estimation, as compared to QPSK or 16QAM for similar conditions. 
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Figure1.  H-Set 7b simulation results for EVM of 0 and 6 percent for “Type 2” receiver.
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Figure 2. H-Set 7b simulation results for EVM of 0 and 6 percent for “Type 3” receiver.
3.0
CONCLUSION

The simulation results presented in this document indicate there is reasonable throughput at sufficiently high geometry for 64QAM with 15 codes. However, as indicated, this is under the condition of ideal channel knowledge. Depending upon the results of other companies it may be possible to decide if the H-Set 7b is reasonable for a performance requirement 64QAM.
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Appendix A 
Simulation assumptions

	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	Number of samples per chip
	2

	Receiver(s) Structure
	Equalizer and 1 Rx antenna; equalizer and 2 Rx antennas

	Equalizer structure
	40 taps with 2 samples per chip

	AWGN Noise Variance
	Known by receiver

	Channel Estimation
	Ideal

	LLR
	Based on estimated power values

	Propagation Conditions
	PA3: rays placed at nearest ½ chip

	Number of bits in AD converter
	Floating point simulations

	AGC
	Off

	Turbo Decoder
	Max log map – 8 iterations

	H-ARQ 
	Maximum of 4 transmissions per H-ARQ process

	ACK / NACK feedback error
	0%

	RV Sequence
	{0, 2, 5, 6}

	Pulse shaping
	SRRC on at Tx and Rx

	HS-DSCH
	FRC H-Set 7b, Ec/Ior = -2 dB

	HS-SCCH 
	4 channels at Ec/Ior = -15 dB (dummy – no detection attempted)

	DL DPCH
	1 channel at Ec/Ior = -15 dB (dummy – no detection attempted)

	Scrambling Code
	S_dl, 0 as given in 25.213 v5.3.0

	SCH
	On, scrambling code group 0, ESCH/Ior = -12 dB

	Secondary SCH pattern
	According to scrambling code group 0 given in table 4 of 25.213 v5.3.0

	OCNS
	As required such that Ior = 1.0

	TTIs simulated
	20,000
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