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1. Introduction 

This contribution provides ideal simulation results for the NB receiver performance with 16QAM.  The simulation assumptions were based on [5]. 
2. Discussion 

We provide here the results based on the agreed upon simulation assumptions, which are discussed in the following subsection. 
2.1.  Simulation Assumptions
At RAN4 #42b, contributions [1]. [2], [3], [4], [5] were submitted recommending simulation parameters for the base station receiver performance with 16QAM.  In the present contribution, we used the simulation assumptions described in [5], which are repeated here. 

	Parameter
	Value

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	Receiver Type 
	Type 3 

	# of Rx antennas
	2

	Sample rate
	Chipx2

	SRRC pulse shaping
	On

	Equalizer length in chips
	20 chips (= 40 taps at 1/2x spacing)

	Equalizer tap spacing (chips)
	½

	Equalizer update rate
	1 time per slot

	Noise variance
	Ideally known

	# of A/D bits
	Floating point

	Maximum information bit rate
	8122 kbps

	DPCCH
	Slot format 1

	DL ACK/NACK signalling error model 
	Off

	E-DPCCH Error Rate
	0

	DPDCH
	Off

	HS-DPCCH
	Off

	Inner-loop TPC
	Off

	Outer-loop PC
	Off

	Multipath channels
	AWGN, PA3, PB3, VA30

	Channel ray mapping
	Nearest Tc/2 spaced delay (1/ Tc is the chip rate)

	Channel estimator
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	HARQ combining
	IR

	Max # of transmissions
	4

	# HARQ Processes
	8

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


	Parameter
	Unit
	Value

	Optimum E-DPDCH/DPCCH Power Ratio
	dB
	31

	Quantized E-DPDCH/DPCCH Power Ratio
	dB
	30.77

	Optimum E-DPCCH/DPCCH Power Ratio
	dB
	19

	Quantized E-DPCCH/DPCCH Power Ratio
	dB
	20.06


	Parameter
	Unit
	Value

	Modulation
	
	16QAM

	Maximum Inf. Bit Rate 
	kbps
	8122

	TTI
	ms
	2 

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	16244

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	23040

	Coding Rate (NINF/ NBIN)
	
	0.705

	Physical Channel Codes
	SF for each physical channel
	{2,2,4,4}

	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 23
Non-diversity: N/A
Diversity: 20.06
Non-diversity: N/A


E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4.


	Channel Model
	Path Delay (ns)
	Relative Path Gain (dB)

	AWGN
	0
	0

	PedA
	0
	0

	
	130.208
	-9.7

	
	260.417
	-19.2

	
	390.625
	-22.8

	PedB
	0
	0

	
	260.417
	-0.9

	
	781.25
	-4.9

	
	1171.875
	-8.0

	
	2343.75
	-7.8

	
	3645.83
	-23.9

	VehA
	0
	0

	
	260.417
	-1

	
	651.042
	-9

	
	1041.67
	-10

	
	1692.708
	-15

	
	2473.958
	-20


Table 2‑1  Chipx2 Spaced Channel Parameters

2.2.  Simulation Results
The simulation results are summarized in the Figures below.  Figures 1 through 4 show the 16QAM throughput results.   Figures 5 through 8 show conditional BLER results for information purposes only.  
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Figure 1  FRC Throughput, AWGN

[image: image2.emf]FRC Throughput Result, 16QAM, Type 3, PA3
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Figure 2  FRC Throughput, PA3

[image: image3.emf]FRC Throughput Result, 16QAM, Type 3, PB3
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Figure 3  FRC Throughput, PB3

[image: image4.emf]FRC Throughput Result, 16QAM, Type 3, VA30
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Figure 4  FRC Throughput, VA30
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Figure 5  16QAM Conditional BLER in AWGN Channel
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Figure 6  16QAM Conditional BLER in PedA 3km/h Channel
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Figure 7  16QAM Conditional BLER in PedB 3km/h Channel
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Figure 8   16QAM Conditional BLER in VehA 30km/h Channel
Based on ideal simulation results, the 70% throughput relative to maximum would be achieved at the SNR levels indicated in the table below.  
	Channel Model
	EcNo (total) per antenna (dB)

	AWGN
	5.7

	PedA 3km/h
	6.8

	PedB 3km/h
	9.9

	VehA 30km/h
	9.6


3. Conclusion

Ideal simulation results have been provided for WCDMA UL 16QAM.  We recommend that the results shown in this contribution be used for comparison with other submitted results. 
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