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1. Introduction
In RAN1 session #67, the follow points were agreed.

· Both localised and distributed transmission of the enhanced control channel are supported.
· At least for localised transmission, and for distributed transmission where CRS is not used for demodulation of the enhanced control channel, the demodulation of the enhanced control channel is based on DMRS transmitted in the PRB(s) used for transmission of the enhanced control channel

· Antenna ports 7-10 is/are used

· The scrambling sequence used is FFS
In this paper, the link level simulation performance for SFBC and random beamforming for distributed transmission of ePDCCH is compared. 


2. Link level simulations 
2.1 Simulation Assumptions

In [1], different transmission schemes are discussed for diversity transmission in distributed ePDCCH. This paper evaluates the performance under SFBC and random beamforming (named as RBF for short). Referenced to the eCCE structure in [2], 4 eREGs are applied  in case of RBF.  The RE mapping under SFBC could be referenced to [3]. The simulation assumptions are listed in Table 1.
Table 1    Simulation assumptions

	Parameters
	Value

	System Bandwidth
	10MHz

	Legacy PDCCH length
	2 OFDM symbols

	Channel model
	ETU (3km/h, 30km/h, 120km/h)

	Antenna configuration
	2×2

	DCI format
	Format 2 (31bits+16CRC)

	Precoding matrix
	R-10 Codebook


2.2  Simulation Results

Figure 1~Figure 3 compare the performance of SFBC and RBF under ETU channel with different UE velocities based on DMRS demodulation.  From the results, it could be found that RBF has similar or better performance than SFBC. As shown in Figure 2, compared to the case of SFBC, the gains under RBF are 0.5 dB, 1.5 dB and 0.5 dB with 2-AL, 4-AL and 8-AL, respectively.  It should be noted that the gain shrinks with the increase of aggregation level due to the lower coding rate.  Table 2 lists the gain changes at 1%BLER perforamnce under different  velocities. 
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Figure 1  Performance of SFBC and random BF under ETU (3km/h)
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Figure 2  Performance of SFBC and random BF under ETU (30km/h)
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Figure 3  Performance of SFBC and random BF under ETU (120km/h)
Table 2    Gain change of two diversity schemes under different cases
	
	2-AL
	4-AL
	8-AL

	3 km/h
	0.6 dB
	2dB
	1dB

	30 km/h
	0.3dB
	1.5dB
	0.7dB

	120 km/h
	0.5dB
	1.5dB
	0.5dB


From the above observations, the following could be drawn
Observation  #1: For distributed ePDCCH transmission, DMRS based random beamforming has better performance than SFBC no matter what UE mobility is considered.

Observation  #2:  The performance gap between DMRS based random beamforming and SFBC does not always increase with higher aggregation level. 


3. Conclusion

This paper compares the performance of SFBC and random beamforming for distributed ePDCCH. The proposals are concluded as follows.
Proposal  #1:  For open-loop MIMO transmission of distributed ePDCCH, DMRS based random beamforming should be a baseline. 
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