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1. Introduction

In proposal R1-062166[1], the link level simulation results show that, taking the case of 5ms TTI as benchmark, the 20ms TTI can save mobile terminal power to the extent of 46% at the best case. In this proposal, the system level simulation results reveal that a larger data throughput, relative to the case of 5ms TTI, can also be obtained by using semi-static selection between 5ms and 20ms TTI.

2. TTI length discussion

A single static TTI[1] of 5ms instead of 20ms is adopted in the downlink enhancement for LCR TDD. The 5ms TTI brings advantages as follows:

· Delay reduces with shorter TTI lengths.

· Shorter TTI is beneficial to the performance of HARQ and scheduling controlled by Node B

But, the disadvantages of 5ms TTI can’t be ignored. Shorter TTI results in somewhat higher overhead and decreasing the interleaving gain which affects the link-level performance. 5ms TTI may be improper when the channel condition is better or when the data being transmitted is insensitive to time delay.

In fact, many practical uplink services are characterized with high bit rate but insensitive to time delay, such as the multi-media files transmission applications. So, 20ms TTI may be suitable for such situation.

Adopting 20ms TTI in E-DCH of LCR TDD may acquire the following advantages:

a) Lower overhead;

b) Less frequently scheduling

c) Higher interleaving gain：This means ( imply ) lower terminal transmission power(This is one of the important items in E-DCH)

d) Higher system throughput at the right cases. 

3. System level simulation condition

The system level simulation conditions adopted for the following results is listed in table 1.

In the simulation, TPC assisted closed-loop power control is used for 5ms TTI. While for the 20ms TTI, as it occupies four concatenated subframes of the LCR TDD radio frame, closed-loop power control can be applied to the last three subframes after open-loop power control is applied to the first subframe.
Table 1 :   Simulation conditions

	Parameter
	Value
	Comments

	Number of Cells 
	19
	2 rings，wrap round 

	Antenna Horizontal Pattern
	Omni antenna 
	

	Propagation Model

(BTS Ant Ht=32m, MS=1.5m)
	28.6+ 35log10(d) dB,

d in meters
	Modified Hata Urban Prop. Model @1.9GHz (COST 231). Minimum of 35 meters separation between MS and BS

	Log-Normal Shadowing
	Standard Deviation = 8 dB
	Both Near-field and far-field correlation are considered

	Node B Noise Figure
	5.0 dB
	

	Thermal Noise Density
	-174 dBm/Hz
	

	Carrier Frequency
	2 GHz
	

	Node B Antenna Gain
	11 dBi
	

	UE Maximum PA Power 
	21dBm
	

	UE Antenna Gain
	0 dBi
	

	Fast Fading Model
	Case 1, Case 3
	Jakes or Rician
Case 1: 50%

Case 3: 50%

	Cell Radius
	500m
	

	Scheduling
	5ms for 5ms TTI, 20ms for 20 ms TTI
	Scheduling Algorithm: Round Robin;

Scheduling delay: 20ms for 5ms TTI, 40ms for 20ms TTI

	Reverse Link Power Control
	Close-loop power control
	BLER Target: 10%

	Traffic Model
	Uplink gamming service
	

	HARQ
	Type-I 
	Maximum Retransmission: 4


4. System simulation results 

Considering the complication caused by shifting the TTI frequently if adaptive TTI selection is used, a sound semi-static TTI is recommended. 5ms TTI is adopted by UEs moving at high speed, while 20ms TTI is suitable for the UEs with low velocity. If a UE is moving at low speed, the AMC has almost the same effect on both 5ms TTI and 20ms TTI while 20ms TTI will obtain higher power control gain. Otherwise, if it is moving at high speed, shorter TTI may adapt itself to fast fading. As the moving speed doesn’t change frequently, the overhead owing to the selection of the different TTI is neglectable.

In the system simulation, it is assumed that half of the UEs are in case1 while the others are in case3. Figure1 shows that the throughput of 20ms TTI is higher than that of 5ms TTI, while the semi-static TTI selection holds the best performance.

The better performances rest in the following aspects:

· The longer TTI makes the close-loop power control more accurate;

· The longer TTI implies greater time diversity gain, and in turn, a saving of retransmission.
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Figure 1 The throughput comparison between 5ms TTI, 20ms TTI and the semi-static TTI selection between 5ms and 20ms TTI

5. Conclusion

Based on the link level simulation results in ref.[1], we come to the conclusion that at the BLER=0.1 and with higher Eb/No, the power saving of a terminal adopting 20ms TTI, relative to 5ms TTI, is evident. Further, according to the above system level simulation results, the data throughput with the semi-static TTI selection between 5ms and 20ms TTI is greater than that with both 5ms TTI and 20ms TTI.

We propose that for 1.28Mcps, two TTI values may be used, one is the 5ms, and another is 20ms. The semi-static TTI selection between 5ms and 20ms TTI is implemented according to the moving speed of a specific UE. 
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