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1 Introduction
The high speed scenarios are quite demanding. The amplitude and phase of the propagation channel varies very quickly when a UE is travelling with 300 km/h and higher. Therefore the channel estimation must be done very often for these channels. 
The ePDCCH is using DM-RS as reference symbols for the channel estimation. Since the maximum rate of channel estimations is lower for ePDCCH than for PDCCH, the performance in high speed is studied.

2 Background

The reference symbols for ePDCCH are transmitted on the antenna ports 107-110 as defined in 36.211, Section 6.2

“Demodulation reference signals associated with EPDCCH are transmitted on one or several of 
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. The channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are in the same PRB pair.”
Thus, the demodulation of the ePDCCH is based on user specific reference symbols, which is only transmitted in the resource block where the ePDCCH is transmitted and the reference symbols do have different, and less uniformly spread, positions than the CRS symbols.
3 Simulations of the ePDCCH channel
The simulations are performed based on testcase 8.8.1 in 36.101, with distributed transmission in order to just test the demodulation of ePDCCH channel. The simulations are performed for aggregation levels 4 ECCE as well as 8 ECCE, corresponding to the two testcases in the specification. 
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Figure 1: The performance of ePDCCH with aggregation level 4 ECCE received on a EVA channel with speeds from 5Hz up to 800 Hz. 
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Figure 2: The performance of ePDCCH with aggregation level 8 ECCE received on a EVA channel with speeds from 5Hz up to 800 Hz. 

From these simulations it is seen that the performance starts to be degraded for 200Hz, when the Doppler speed increases further the degradation increases. The performance for the EVA600 fading channel is above 1 dB when aggregation level 4 ECCE is used, while the degradation is higher than 2 dB when aggregation level 8 ECCE is used. For even higher Doppler, EVA800, the performance is further degraded to about 2 dB for aggregation level 4 and almost 4 dB for aggregation level 8. It is proposed that the performance of ePDCCH is not specified for High Speed Scenarios since the channels utilizing  user specific reference symbols are focusing on low speed.
Observation 1: From the simulations it is seen that the performance of the ePDCCH channel is substantially degraded when the speed is 600Hz and higher. 
Proposal 1: Do not specify ePDCCH performance for High Speed Scenarios
4 Conclusion

Observation 1: From the simulations it is seen that the performance of the ePDCCH channel is substantially degraded when the speed is 600Hz and higher. 
Proposal 1: Do not specify ePDCCH performance for High Speed Scenarios.
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