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1. Introduction

In [1] , it is proposed that the 20ms TTI co-exist with 5ms TTI for LCR TDD E-DCH, and UTRAN selects the TTI length adaptively. In this proposal, simulation result shows that in low Eb/N0, the 5ms TTI link level performance is better than that of 20ms TTI, but when the Eb/N0 is higher, the 20ms TTI’s performance is better. In [2] [3], system level simulation result shows that selecting TTI length adaptively can achieve more sector throughput.

In[4], it presented some link level and system level simulation result of 5ms TTI and 20ms TTI. Link level simulation result showed that 20ms TTI performance is better in higher Ec/N0, but even worse in lower Ec/N0 . Especially at BLER = 10-1 point,  which is usually the target of E-DCH TB, the target Ec/N0 of 20ms TTI is higher than that of 5ms in most cases. And from system simulation result, it can be inferred that in most cases, the 5ms TTI is better than 20ms TTI.

In this contribution, some simulation consumptions are adjusted to let the link level simulation slot number be consistent with system level simulation. Simulation result show that both the link level simulation result and system level result are very similar as the that show in [4]. Since there are no distinct benefit of 20ms TTI co-exist with 5ms TTI for LCR TDD E-DCH, CATT proposes that do not introduce 20ms TTI into LCR TDD E-DCH.

2. Link level simulation

2.1. Simulation Assumption
Here the link level performance is used for system level interface, so the transmission rate keeps constant during the simulation. And ideal power control is used to keep the received mean power at the same level. The link level simulation assumptions are given in table 1.

Table 1 :   Simulation assumptions

	Parameter type
	Supposed situation and parameters

	Chip rate
	1.28Mchip/s

	carrier frequency
	2GHz

	Codec
	TC，1/3 to 4/5

	modulation
	QPSK and 16QAM

	Power control
	Ideal or Short Term

	Channel modle
	PB3、VA30

	Channel estimation
	Idea delay based

	TTI length
	5ms、20ms

	Slot Number
	4Slots/Sub-Frame

	SF
	2

	receiver
	Joint detection MMSE

	Information rate and user’s timeslot occupation in each frame
	See table 2


Table2 :   Block Size
	ID
	Code resource
	Modulation
	TrBlk Size
20msTTI
	TrBlk Size
5msTTI
	Coderate

	1
	1 x SF2x4
	QPSK
	3726
	910
	1/3

	2
	1 x SF2x4
	QPSK
	5604
	1380
	1/2

	3
	1 x SF2x4
	QPSK
	8420
	2084
	3/4

	4
	1 x SF2x4
	QPSK
	8983
	2224
	4/5

	5
	1 x SF2x4
	16QAM
	11236
	2788
	1/2

	6
	1 x SF2x4
	16QAM
	13488
	3351
	3/5

	7
	1 x SF2x4
	16QAM
	14990
	3726
	2/3

	8
	1 x SF2x4
	16QAM
	16868
	4196
	3/4

	9
	1 x SF2x4
	16QAM
	17994
	4477
	4/5


2.2. Simulation Result
The target Ec/N0 at BLER = 10-1 for AMRC type1-9 are show in figure1. From this figure, we can see that in PB3 channel, at most AMRC rates, 20ms TTI’s performance is very similar to 5 ms TTI’s. In VA30 channel, in low code rates, 5ms TTI’s performance is better, but in higher code rates, the target Ec/N0 of 20ms TTI is lower. But in most cases, the Ec/N0 of the uplink can achieve is usually lower than 15dB, so 20ms TTI can hardly get much gain.
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Figure 1: the target Ec/N0 of different AMRC type

Figure 2 gives out some comparison between  5ms TTI and 20ms TTI link level curves in PB3 channel. It shows that the performance of the two different TTI is almost the same. 
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Figure 2: Link level performance in PB3 channel

In VA30 case as shown in figure3, the difference of the two TTI’s performance is distinct. For low spectrum efficiency transmissions, eg. R=1/3,QPSK, the performance of the two choices is similar. But For higher coding rates, the two curves are obviously separated.
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Figure 3: Link level performance in VA30 channel
3. System level simulation
3.1. Simulation assumption

The system level simulation conditions adopted for the following results are listed in table3.

In the simulation, TPC based close loop power control is used for both 20ms TTI and 5ms TTI. During the transmission of a 20ms TTI which occupies four concatenated sub-frames, the data transmission rate is constant. Two power control methods are simulated: one is that close loop power control can be applied to the following three sub-frames after open-loop adding close loop power control is applied to the first one of the four sub-frames within a 20ms TTI, the other is that power control can be applied only once to each 20ms TTI. So, for the first measure, UE should receive TPC command every sub-frame. TPC circle delay is set to 1 sub-frames in the simulation, that is to say: the TPC command based on sub-frame #1 will be used in sub-frame #2.
Table 3 :   Simulation conditions

	Parameter
	Value
	Comments

	Carrier Frequency
	2000MHz
	

	Chip Rate
	1.28Mcps
	

	Frequency Re-use
	N=1
	

	Layout
	19 sites with wrap-around
	

	Sectorisation
	Omni
	

	Pathloss model
	128.15 + 37.6 log10(d) dB
	From 3GPP TS 25.942

	Cell radius
	500m
	

	Shadow fading standard deviation
	8dB
	Log normal 

	Shadow fading correlation between Node-B
	0.5
	

	Node-B antenna gain
	11dBi
	

	Node B receiver noise figure
	7dB
	

	Node-B Rx diversity 
	2 antennas Rake/8 antennas SMA
	

	SMA Pattern
	See Figure1 and table 1
	

	8 antenna Diversity Gain
	2dB
	

	2 antenna Rake
	MAX C/I Combination
	

	MUD
	0.8
	

	UE Tx Power
	24dBm
	

	UE antenna gain
	0dBi
	

	Users per cell
	16
	

	Number of uplink timeslots
	4 slots per subframe
	

	Traffic model
	Full Buffer
	

	Scheduling
	Round-robin
	Max resource per user = 1xSF2, 4 timeslots per subframe

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

	HARQ
	MAX C/I Combine
	Keep the Power and Resource Unchanged in Re-transmission

	Max Tx Times
	4
	

	Channel type
	PB3 / VA30
	All users

	Power control
	On
	Closed-loop power control PC Per Sub-frame, delay: 1 sub-frames at least

PC Per TTI


3.2. simulation results 
3.2.1 sector throughput

The sector throughput with 2 antennas Rx diversity and 8 antennas beam forming are shown in figure 4 to 7. It can be concluded that the system performance of 5ms TTI is the better one for almost all the cases other than in low RoT, PB3 channel case.
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Figure 4: sector throughput with 2 Rx diversity in PB3 channel
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Figure 5: sector throughput with 2 Rx diversity in VA30 channel
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Figure 6: sector throughput with beam forming in PB3 channel
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Figure 7: sector throughput with beam forming in VA30 channel

4. Conclusion
Based on the link level simulation results, the 20ms TTI only perform better in high Ec/N0 channel condition, but it is not an usually actual working condition in realistic system.

According to the system level simulation, the sector throughput of 20ms TTI is lower for almost all the cases, except in low RoT, PB3 condition.

So, CATT proposes that do not take 20 ms TTI as an option of LCR TDD E-DCH.
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