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1 Introduction
In RAN1#83 and RAN1 #84 meetings, it has set evaluation methodology [1] and result formats [2] for latency reduction including link-level simulation assumption to help the study of shortened TTI. Based on the evaluation assumption, we provide our link level simulation results of SPDCCH for short TTI.
2 SPDCCH in short TTI
As detail described in [3], we are preferable that SPDCCH could be configured with some short PRBs in the first or first few OFDM symbols in short TTI. Therefore, processing latency and resource overhead could be both taken into account. Evaluations scheme with distributed and localized short PRBs in the first OFDM symbols in one short TTI are shown in Figure 1. sTTI length could be 1 to 7 OFDM symbols and CRS in the preceding slot and the slot including the sTTI are used for channel estimation. SFBC is used with 2 antenna ports configuration. For distributed mapping as shown in Figure 1(a), 4 different PRBs sub-locations are used for evaluation. And for localized mapping as shown in Figure 1(b), only 1 PRBs location is used for evaluation. For a certain aggregation level with L = {1, 2, 4, 8} CCEs, same available REs {36, 72, 144 or 288} are used for distributed and localized mapping. 
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(a) Distributed mapping                              (b) Localized mapping

Figure 1 SPDCCH in sTTIs
3 Evaluation results
In addition to simulation results of schemes from in Figure 1, we also evaluate legacy PDCCH performance in one OFDM symbol as reference. Detailed simulation assumptions are listed in Annex Table A-1. Simulation results for EPA 3 km/h with 40 bits DCI is shown in Figure 2. And other simulation results for EPA 3 km/h with 70 bits DCI and ETU 60km/h with 40 / 70 bits DCI are shown in Annex Figure A-1 to A-3.
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Figure 2 EPA 3km/h 40 bits
From the simulation results, frequency diversity gain could be obtained by distributed mapping scheme especially for small aggregation levels. We prefer that SPDCCH is configured with some short PRBs in the first or first few OFDM symbols in short TTI. Therefore processing latency and resource overhead could be both taken into account.
Proposal 1：SPDCCH with distributed mapping in the first OFDM symbols in sTTI is preferable and the performance is similar to legacy PDCCH. 
Simulation results of required SINR at 1% BLER for SPDCCH with distributed mapping are summarized in     Table 1.

Table 1 List of the required SINR for ePDCCH(1st symbol) 
	
	L = 1CCE
	L = 2CCEs
	L = 4CCEs
	L = 8CCEs

	EPA 3km/h
	40 bits
	4.6
	1.2
	-1.8
	-4.7

	
	70 bits
	12.6
	4
	1.4
	-2.1

	ETU 60kmp/h
	40 bits
	4.6
	1
	-2
	-5.1

	
	70 bits
	13.8
	3.6
	0.9
	-2.5


4 Conclusion

According to the analysis given above, we have the following to be proposed:
Proposal 1：SPDCCH with distributed mapping in the first OFDM symbols in sTTI is preferable and the performance is similar to legacy PDCCH.
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6 Annex
Table A-1 Simulation Assumptions
	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz 

	TTI length
	1~7 symbols

	Channel model 
	EPA, ETU

	UE speed 
	3km/h, 60 km/h 

	Antenna configuration
	2Tx(eNB), 2Rx(UE) 

	Payload size 
	40 bits, 70 bits

	CP length
	Normal

	Shortened (E)PDCCH design
	First symbol in short TTI

	Receiver type
	MMSE

	Channel estimation
	Practical

	Performance metrics
	1% BLER 
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Figure A-1 EPA 3km/h 70 bits
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Figure A-2 ETU 60km/h 40 bits
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Figure A-3 ETU 60km/h 70 bits
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