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1
Introduction
It has been discussed over the last RAN1 meetings the DRS operation for systems with small system bandwidths (<=10RBs) where the control region may span up to 4 OFDM symbols. 
If the control region spans 4 OFDM symbols, the first DRS “column” is effectively punctured. This puncturing of the DRS structure has a performance impact that is presented in section 2 of this contribution. In addition and more importantly, it requires a special handling at the UE of the DRS channel estimator only to address this corner case, i.e., DRS operation in system bandwidths <=10RBs and with a control region span of 4 OFDM symbols. 
2
Analysis

The simulation parameters are summarized in the following table: 

	Parameter
	Value

	Transmission BW
	1.4MHz (6RBs)

	OFDM symbol distribution 
per subframe
	4 OFDM symbols: control region / 10 OFDM symbols: data region

3 OFDM symbols: control region / 11 OFDM symbols: data region

	Number of RBs
	2

	Channel model
	TU

	Data/RS EPRE
	0dB

	Carrier frequency
	2GHz

	Channel estimation
	LMMSE

	Modulation
	QPSK

	TB size
	168 bits


2.1 Simulations for 1x1 configuration

The simulation results shown in this section are for 1 transmit and 1 receive antenna. These simulations are only relevant for comparison purposes with simulation results provided over the email reflector. 
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Figure 1. Simulation results for 1x1 at 30km/h
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Figure 2. Simulation results for 1x1 at 250km/h

2.2 Simulations for 1x2 configuration

The simulation results shown in this section are for 1 transmit and 2 receive antenna.
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Figure 3. Simulation results for 1x2 at 30km/h
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Figure 4. Simulation results for 1x2 at 250km/h

3
Conclusion 

As discussed in the Introduction Section, in addition of the performance degradation shown in Section 2, the puncturing of the first “column” of DRS entails a special handling at the UE for a very specific corner case, i.e., DRS operation in system bandwidths <=10RBs and with control channel span of 4 OFDM symbols.

Threfore, we propose disallowing the use of DRS in subframes where the control region spans 4 OFDM symbols. A draft CR in [1] captures this proposal. 
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