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1 Introduction

At the last meeting, extensive discussion on the structure and the overhead of pilot channel had been made. There was a trade-off between the pilot overhead and the channel estimation performance. At a minimum the pilot overhead should be determined to support reliable transmission of control channel.
In this contribution, we show the performance results of a control-aided channel estimation, which may help the UE receiver improve channel estimation performance for data channel with given pilot overhead. 
2 Simulation Results
2.1 Simulation assumption

If control channel is successfully decoded, in certain UE implementations, the decoded control channel information could be used to regenerate the known signal, which can serve as additional reference symbols. This may help improve the performance of data decoding. 

Although there is no specific restriction on possible pilot/control channel structure, we assumed that the pilot channel is transmitted in the 1st OFDM symbol and control channel in the 2nd OFDM symbol just for the convenience of simulation. 
The simulation parameter set is shown in Table 1 which coincides with DL numerology for evaluation defined in [1].
	Transmission bandwidth (Mhz)
	10

	Sub-frame duration (ms)
	0.5

	Sampling rate (Mhz)
	15.36

	IFFT size
	1024

	Number of used subcarriers
	600

	Number of CP samples
	74

	Number of OFDM symbols in a TTI
	7

	Channel model
	Typical Urban (3km/h)

	AMC level for control
	QPSK, R = 1/3 

	AMC level for data
	QPSK/16QAM/64QAM, R=1/2



	Pilot overhead
	4.76%

	Number of antennas (Tx, Rx)
	(1,1)


Table 1.  Parameter Set
2.2 Results
We summarize the required SINRs for different assumptions on channel estimation and the gain of control-aided channel estimation in Table 2. BLER performance curves for various modulation orders are shown in Figure 1.
	
	Required SINR (dB)
	Gain (dB)

	
	Perfect
	Real CE w/o Control-Aided
	Real CE w/ Control-Aided
	

	QPSK
	10.9
	12.8
	12.1
	0.7

	16QAM
	13.6
	15.5
	14.6
	0.9

	64QAM
	17.0
	19.3
	18.3
	1


Table 2. Required SINR for achieving 1% BLER 
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Figure 1. BLER performance of QPSK/16QAM/64QAM
3 Conclusion
In this document, we presented the performance of the control-aided channel estimation. It shows 0.7 – 1 dB gain depending on modulation order. 
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