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1. Introduction

In RAN1 #83, simulation assumptions for TTI shortening have been achieved [1]. In this contribution, we provide some system level simulation results for different short TTI lengths.
2. Evaluation assumptions

In this contribution, the simulation assumptions follow the agreement achieved in last meeting. 1ms/14 symbols TTI is used as the baseline. FTP mode 3 is chosen as the traffic model withλ=0.3, 0.7, 1.1. Overhead of control channels and reference signals follow the assumptions in contribution [2]. We assume 2 CRS antenna ports (12 REs per PRB except for 4 REs in control overhead). 21% overhead is assumed for 4 or 3, 7 symbols TTI and 30% overhead is assumed for 1or 2 symbols TTI. 
More simulation assumptions are listed in Appendix A.
3. Simulation results

We present the simulation results in table 3-1. It is can be seen that short TTI could bring obvious UPT gain. Even with 7 symbols TTI, over 30% UPT gain is observed. The maximum UPT gain is from 3 or 4 symbols TTI. With 1 or 2 symbols TTI, the UPT gain is not as high as 3 or 4 symbols TTI. 
Observation:  Short TTI could bring obvious UPT gain.
Table 3-1: Simulation results with different TTI lengths
	TTI length
	7sym
	3 or 4sym
	2sym
	1sym

	λ=0.3
	UPT gain
	33.22%
	62.37%
	45.12%
	43.46%

	λ=0.7
	
	37.49%
	85.76%
	33.28%
	33.84%

	λ=1.1
	
	37.63%
	78.16%
	29.45%
	32.91%


4. Conclusion

In this contribution, we provide the simulation results for different short TTI lengths. The following observations are achieved
Observation:  Short TTI could bring obvious UPT gain.
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APPENDIX A
Table A-1 Simulation assumptions for TTI shortening
	Parameter
	Values used for evaluation

	Performance metrics
	Non full buffer traffic: UPT(User Perceived Throughput)

User Perceived throughput = amount of data (file size) / time needed to download data. Time needed to download data starts when the packet is received in the transmit buffer, and ends when the last bit of the packet is correctly delivered to the receiver.

	Deployment scenarios
	19 Macro eNBs, 3 sectors per site

	Carrier frequency 
	2GHz

	Inter-site distance
	500m

	Simulation case
	UMA

	eNB Tx power (Ptotal)
	46dBm in a 20MHz carrier

	Number of UEs per cell
	10 UEs per macro cell for FTP model 3

Mixture of latency reduction capable UEs and legacy UEs is not precluded (Companies should provide details on how these UEs are handled in the simulations)

	Placing of UEs
	Uniform dropping

	System bandwidth
	20MHz in FDD for each carrier

	Network synchronization
	Synchronized

	Antenna configuration
	For eNB: 2 antennas, 1 column, uncorrelated co-polarized: ||


For UE: 2 antennas, 1 column,uncorrelated co-polarized: ||

SU-MIMO

	Antenna pattern
	For eNB: 3D

	eNB Antenna tilt
	15 degrees.

	CRS interference
	CRS interference on PDSCH is modeled

	Scheduler
	Proportional fair scheduler 

	HARQ
	Feedback period: 4*TTI

	Channel estimation
	Ideal

	Traffic model
	FTP model 3

	Traffic load
	0.5Mbytes, Poisson distributed with User arrival rate 
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= {0.3, 0.7, 1.1} per second

	CN backhaul
	ideal

	Max retransmission times
	4
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