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1. Introduction 

During prior discussions [3] about the WCDMA UL 16QAM requirements, there were concerns expressed about the testability of very high T/P values specified for the E-DPCCH boosted option. This contribution provides simulation results aimed at addressing that concern. 
2. Discussion 

In the E-DPCCH boosted operating mode, the relative code domain power (
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) of the DPCCH can be a low value.  In the proposed requirement scenario, the SF4 E-DPDCH T/P is 23dB, therefore the DPCCH 
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  will be -31dB.  The physical layer specification would allow even lower DPCCH 
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 levels down to a minimum value of -35dB.  This raises the following concerns:  

1. Since the E-DPDCH demodulation needs to be ‘bootstrapped’ by demodulating the E-DPCCH, the DPCCH SNR needs to be sufficient to serve as good phase reference for the E-DPCCH decoding.  

2. The TCP bits embedded in the DPCCH need to be decodable with reasonable reliability

Due to the 6dB difference between the pilot symbol and TCP bit power for DPCCH slot format 1, the 2nd item in the above list is the more stringent.  Note that simple enhancements such as filtered E-DPCCH-aided phase reference would completely remove reliability concerns, but no such receiver enhancements will be assumed here. 

Note that in the proposed configuration there is no UL DPDCH used, therefore the test failure problem described in [1] is not directly applicable.  Of course, this doesn’t mean that we can automatically conclude that there are no testability problems in the E-DPCCH boosted mode without studying it. 

In the following, we’ll examine the impact of timing offsets and other impairments on the DPCCH SNR. 
2.1.  Simulation assumptions
The simulation assumptions are shown in Table 2-1 and Table 2-2 below. 
	Parameter
	Value

	E-DPDCH Modulation
	16QAM

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

	Scrambling
	On

	HPSK modulation
	Modelled

	RRC pulse shape in transmitter
	On

	RRC pulse shape in receiver
	On

	PA non-linearity
	Modelled

	Oversampling
	Chipx8

	IQ Imbalance
	-20dB … -6dB

	IQ Phase Error
	-16 o … +16o

	Timing Error
	0, 1/8 chip

	Frequency Error
	Not Modelled


Table 2‑1  Simulation Assumptions
	Parameter
	Unit
	Value

	Quantized E-DPDCH/DPCCH Power Ratio
	dB
	30.77

	E-DPDCH 
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	dB
	-0.36

	Quantized E-DPCCH/DPCCH Power Ratio
	dB
	20.06

	E-DPCCH 
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	dB
	-11.07

	DPCCH 
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	dB
	-31.13


Table 2‑2  Power Levels
Note that in a receiver with chipx8 time tracking resolution, the maximum time tracking error in static conditions would be chipx16. Considering this, the chipx8 timing error assumption can be viewed as conservative. 

2.2.  Simulation Results

The aim of the simulations was to determine the code symbol SNR degradation due to various impairments such as:
1. PA non-linearities

2. IQ amplitude imbalance

3. IQ phase offset

4. Time tracking errors

The simulations were carried out by generating waveforms containing random modulation symbols.  The received signal was processed by matched filtering and downsampling followed by descrambling and despreading.  The average code symbol SNR was calculated for each active UL code channel.   

[image: image7.png]SNR as a Function of 1Q Imbalance

45
——TCP SNR

—O— EDPCCH SNR
—— EDPDCH SNR

B)

SNR (df

kS 14 12 -0
1Q Imbalance (4E)




Figure 1  Impact of IQ Imbalance with no AWGN source, notiming error
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Figure 2  Impact of IQ Imbalance, DPCCH 
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Figure 3  Impact of IQ Imbalance, DPCCH 
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Figure 4   Impact of IQ Phase Errors, no AWGN source, no timing error
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Figure 5  Impact of IQ Phase Errors, DPCCH 
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Figure 6   Impact of IQ Phase Errors, DPCCH 
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2.3. Observations 

As it can be seen from the results, the minimum TPC bit SNR in the cases studied was about 6dB.  In a static channel, the BER can be determined as 
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The above assumes good channel estimation for the BPSK demodulation.  Since the SNR of the pilot is 6dB higher than that of the TPC, this is a reasonable assumption. 

With TPC SNR=6dB, we have
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Therefore we can conclude that the TPC reliability would not be significantly degraded by the low DPCCH 
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, even if the various signal impairments are considered.  Of course, in fading conditions the BER will degrade but this is more due to the low DPCCH 
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  than to the low 
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.   
3. Conclusion

The AWGN testability of HSUPA HOM with E-DPCCH boosting doesn’t appear to be impacted by the high T/P value chosen for testing.   
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