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Introduction

In RAN4 #42 (St. Louis, USA), a draft CR for 25.101 was presented in [1], suggesting areas where requirements would need to be revisited for 64 QAM. One issue that was raised was the need for a additional requirement for throughput at maximum input level, which specifically addresses 64-QAM reception. This contribution presents simulation results intended to show the signal in noise and distortion (SINAD) ratio required for adequate performance under the conditions of the maximum input level test, similar to that specified in  §7.2.4 and Table C.8 of TS25.101 
Simulations
Without a specific model of the RF front end, it is difficult to come up with a model to truly reflect the non-linear distortion effects one would see at a high drive level to the receiver.  A white noise model is then used at the receiver to model this distortion in an otherwise high SNR scenario.  The objective here is to determine  what level of SINAD one needs under the high drive level condition.
A fixed reference channel (FRC),  AWGN simulation was performed with an ideal G-Rake/type 3 receiver for a proposed H-Set “7b” for 64QAM, presented in Table 1.  In summary, this FRC consists of a transport block size of 26490 carried over 15 channelization codes with 64QAM, giving a maximum transport channel throughput of 13.2 Mb/s, at a coding rate of 0.61.  For this simulation we set Ec/Ior = -2 dB.   Other simulation parameters are summarized in Table 2, which are essentially those presented  in [1]. Since no fading or dispersion is involved with the AWGN channel used, only 500 TTIs were simulated.   
Figure 1 shows the “break point” of the throughput curve to be around 13.5 dB SINAD, or a receiver EVM of 21.1%. For reasonable RF front end parameters (third order intercept and compression point), this should easily be attainable.
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Figure 1 Simulation results for 64-QAM reception, Ec/Ior = -2dB, coding rate = 0.61, Type 3 receiver,  AWGN channel.
Discussion

The current test for 16-QAM, uses a maximum input level of Îor= -25 dBm. We propose to use this input level also for the requirement of 64-QAM.
Results in Figure 1 show that the receiver is required to maintain a SINAD of around 13-14 dB, in order to reach around 90-95 % throughput. Assuming that the requirement is set at the same input power level as for the 16-QAM requirement, our view is that such a SINAD is feasible from an implementation point of view. We therefore propose to set the requirement at 95% of the maximum throughput of the proposed FRC. The requirement would thus be set at a throughput of  12300 kbps.
Summary

We propose that the requirement for maximum input level for 64-QAM modulation should be set according to the following:

· Using the same input power level as was used for the 16-QAM requirement.

· Using a 15 code FRC with coding rate 0.6, and a throughput level set at 95% of maximum. 
Table 1. Fixed Reference Channel H-Set 7b (64QAM)

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	13245

	Inter-TTI Distance
	TTI’s
	1

	Number of HARQ Processes
	Processes
	6

	Information Bit Payload (
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)
	Bits
	26490

	Number Code Blocks
	Blocks
	6

	Binary Channel Bits Per TTI
	Bits
	43200

	Total Available SML’s in UE
	SML’s
	259200

	Number of SML’s per HARQ Proc.
	SML’s
	43200

	Coding Rate
	
	0.61

	Number of Physical Channel Codes
	Codes
	15

	Modulation
	
	64QAM


Table 2. Simulation parameters for HSDPA receiver testing.

	Parameter


	Assumption

	Chip rate
	3.84 Mc/s

	HS-DSCH fixed reference channels
	H-Set “7b”  

	Ec/Ior
	-2 dB 

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) 

for channel synthesis
	P=4 samples per chip at input to the receiver

	Channel Ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	Propagation channel type
	AWGN

	Max number of transmissions per H-ARQ process
	4

	RV sequence
	{0,2,5,6}

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap - 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH 
	On,  Scrambling code Group 0,  ESCH/Ior = -12 dB

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	Advanced receiver type 3 (LMMSE chip-level equalizer)

	Number of UE antennas
	2 for advanced receiver type 3

	Noise variance in equalizer
	Ideally known

	Number of HS-DSCH transport channels
	1
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	25 dB

	SINAD
	11 – 15.5 dB  (28.2% to 16.8% Rx EVM)

	Timing/delay estimation  
	Ideal

	Channel estimation
	Ideal

	Weight calculation
	Ideal

	TTIs simulated
	500
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