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1. Introduction 

This contribution summarizes proposed requirements for the WCDMA NB transmitter for 64QAM. 

2. Discussion 

At RAN4  #42, simulation results were submitted [1] for NB 64QAM EVM requirements. In those simulations, throughput was shown as a function of user geometry and Tx EVM.  Link adaptation was modeled; however, the resulting impact on system throughput as a function of Tx EVM was not included.  In this contribution, we carried out simplified system simulations in order to estimate the impact on system throughput, resulting in more practical 25.101 NB transmitter EVM requirements.  
In the following, we summarize the simulation methodology used: 

1. With link level simulations, long term BLER statistics was obtained for each chosen MCS case; the used MCS formats were based on [2] and are listed in the Annex
2. With system simulations, we collected user geometry distribution in a micro-cellular case (6dB additional site-to-site isolation)
3. The observed SNR was modified as 
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 was varied in the range [0%, 5%...10%, 12.5%].     

4. The average throughput was calculated for the 64QAM modulation format MCSs. 
The user geometry distribution obtained in the system simulations is shown in Figure 1 below.  
[image: image4.emf]Geometry Distribution

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-10 -5 0 5 10 15 20 25

Geometry (dB)

CDF


Figure 1  Geometry Distribution in Micro-cellular Deployment Scenario
The resulting relative throughput loss curve is shown in Figure 2 below. 
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Figure 2  Troughput Loss Relative to 
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The throughput loss results are also summarized in Table 2-1 below.  
	Tx EVM (%)
	Rx EVM (%)
	Throughput Loss relative to Tx EVM =0% (%)

	0
	7
	0

	5
	
	2.3

	6
	
	2.9

	7
	
	3.9

	8
	
	5.0

	9
	
	6.3

	10
	
	7.2

	12.5
	
	10.1


Table 2‑1   Throughput Loss as a Function of Tx EVM
Based on the results obtained, a Tx EVM of 8% is required to limit the throughout loss to 5%.  
3. Conclusion

Simulations were carried out to evaluate the impact of Tx EVM on the WCDMA DL 64QAM throughput. The throughput was calculated based on averaging link level results according to a geometry statistics obtained with system simulations.  We recommend a Tx EVM of 8%, which corresponds to a throughput loss of 5%.  
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5. Annex

5.1.  System Simulation assumptions

The simulation assumptions are shown in Table 5-1 below. 

	Cell layout and link budget
	Micro-cellular scenario:

· Hexagonal grid, 19 cell sites, 1 sector per site

· Omni directional antenna, no antenna gain

· Site-to-site distance: 1000 m

· Node B power: 43 dBm

· Path loss: L=128.1 + 37.6log10(R), R in kilometers, 6 dB additional path loss from non-serving cells

· Log-normal shadowing: 8 dB

· Shadow-correlation between cells: 0.5

· Carrier frequency: 2 GHz

	UE resources
	· Rx antennas: 2; balanced, uncorrelated


Table 5‑1  System simulation assumptions
5.2.  AMC Formats
The AMC formats used in the simulations are shown in Table 5-2 below. 
	Index
	Information Bits for 15 Codes
	Single Transmission Rate with 15 Codes (Mbps)
	Modulation Format

	0
	432
	0.216
	QPSK

	1
	576
	0.288
	QPSK

	2
	720
	0.36
	QPSK

	3
	936
	0.468
	QPSK

	4
	1080
	0.54
	QPSK

	5
	1440
	0.72
	QPSK

	6
	1800
	0.9
	QPSK

	7
	2160
	1.08
	QPSK

	8
	2880
	1.44
	QPSK

	9
	3600
	1.8
	QPSK

	10
	4392
	2.2
	QPSK

	11
	5112
	2.56
	QPSK

	12
	6336
	3.17
	QPSK

	13
	7488
	3.74
	QPSK

	14
	8640
	4.32
	QPSK

	15
	9864
	4.93
	16QAM

	16
	11016
	5.51
	16QAM

	17
	12168
	6.08
	16QAM

	18
	13320
	6.66
	16QAM

	19
	14472
	7.24
	16QAM

	20
	18062
	9.03
	16QAM

	21
	19944
	9.97
	16QAM

	22
	21744
	10.9
	16QAM

	23
	23544
	11.8
	16QAM

	24
	25920
	12.7
	64QAM

	25
	27648
	13.8
	64QAM

	26
	30672
	15.3
	64QAM

	27
	32616
	16.3
	64QAM

	28
	34992
	17.5
	64QAM

	29
	37152
	18.6
	64QAM


Table 5‑2   MCS Table
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