
3GPP TSG RAN WG1 Meeting #47bis
R1-070176
Sorrento , Italy, 15 - 19 Jan 2007

Agenda Item:   8
Source:

    ZTE

Title:
20ms TTI Co-existence with 5ms TTI for E-DCH of LCR TDD：Further Revised System Level Simulation Results
Document for:
Discussion and Decision
1. Introduction
In this proposal, we discuss about the co-existence of 20ms TTI with 5ms TTI in E-DCH of LCR TDD.

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 decreased the interleaving gain, which affects the link-level performance. 
In fact, many practical uplink services are characterized by high bit rate but insensitivity to time delay, such as the multi-media files transmission applications. Therefore, 20ms TTI may be suitable for such situation.
The advantages of adopting 20ms TTI in E-DCH of LCR TDD:

a) Lower overhead;

b) Less frequently scheduling;
c) Higher interleaving gain：This implies lower terminal transmission power (This is one of the important items in E-DCH);
d) Higher system throughput at the right cases. 

3. Link level simulation condition and analysis
3.1. Simulation condition

The link level simulation is undertaken with different bit rate and different channel environment. The simulation situation is listed in table 1.

Table 1 :   Link 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 model
	PB3、VA30

	Channel estimation
	Idea delay based

	TTI length
	5ms、20ms

	Slot Number
	4Slots/Sub-Frame

	SF
	2

	receiver
	Joint detection MMSE/ZF

	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
	3754
	938  
	1/3

	2
	1 x SF2x4
	QPSK
	5632
	1408
	1/2

	3
	1 x SF2x4
	QPSK
	8448
	2112
	3/4

	4
	1 x SF2x4
	QPSK
	9012
	2252
	4/5

	5
	1 x SF2x4
	16QAM
	11264
	2816
	1/2

	6
	1 x SF2x4
	16QAM
	13516
	3380
	3/5

	7
	1 x SF2x4
	16QAM
	15016
	3754
	2/3

	8
	1 x SF2x4
	16QAM
	16896
	4224
	3/4

	9
	1 x SF2x4
	16QAM
	18022
	4506
	4/5


3.2. Simulation results
The performances of different TTI(5ms、20ms) under different channel situations (PB3、VA30) with different bit rates(see Table 2) are shown from figure 1 to figure 4.
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Figure1  ID1, ID3, ID, ID7, ID9 in PB3
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Figure2  ID2, ID4, ID6, ID8 in PB3

[image: image3.png]5 VA30,
e VA3D,
- VA30,
- VA30,
- VA30,
- VA30,
- VA30,
- VA30,
. 20ms TT1, R=2/3, 16QAM
. 5ms TTI, R=2/3, 160AM

5ms TTI, R=1/3, QPSK
20ms TTI, /3, QPSK
5ms TTI, R=3/4, QPSK
5ms TTI, R=1/2, 16QAM

20ms TTI, /5, 16QAM
20ms TTI, /4, QPSK
20ms TTI, 12, 16QAM
5ms TTI, R=4/5, 16QAM





Figure3  ID1, ID3, ID5, ID7, ID9 in VA30
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Figure4  ID2, ID4, ID6, ID8 in VA30

4. System level simulation condition and analysis
4.1. Simulation condition

The system level simulation is undertaken with different bit rates and different channel environments. The simulation situation is listed in Table 4.
Table 4 :   System simulation assumptions
	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 Figure5
	

	UE Tx Power
	24dBm（Max）
	

	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 or 2 sub_frames PC Per TTI


* 1sub-frame delay means that the SIR measured in sub-frame #1 will be used to do power control in sub-frame #2.
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figure5 Smart Antenna Beamforming 
4.2. System simulation results
The system performances of different TTIs(5ms、20ms) under different channel situations (PB3、VA30) with different Node-B Rx diversities are shown from figure 6 to figure 9.

[image: image6.emf]2 4 6 8 10 12

300

400

500

600

700

800

900

RoT(dB)

Throughhput(kbps)

20msTTI PB3 PC2 TR

5msTTI PB3 PC1 TR

20msTTI PB3 PC1 TR

5msTTI PB3 PC2 TR


Figure 6  The throughput comparison between 5ms TTI and 20ms TTI with 2 antennas Rake in PB3
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Figure 7  The throughput comparison between 5ms TTI and 20ms TTI with 2 antennas Rake in VA30
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Figure 8  The throughput comparison between 5ms TTI and 20ms TTI with 8 antennas SMA in PB3
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Figure 9  The throughput comparison between 5ms TTI and 20ms TTI with 8 antennas SMA in VA30
*PC1 means that the sir measured in sub-frame #1 will be used to do power control in sub-frame #2.So as PC2.
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 in low speed. If a UE is moving at low speed, the AMC has almost same effect on both 5ms TTI and 20ms TTI. Otherwise, if it is moving at high speed, shorter TTI may adapt itself to fast fading. As the moving speed doesn’t change frequently, so the overhead owing to the selection of the different TTI is neglectable.

In the system simulation, it is supposed that half of the UEs are in PB3 while the others are in VA30. Figure 10 and Figure 11 show 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 10  The throughput comparison between 5ms TTI, 20ms TTI and the semi-static TTI selection between 5ms and 20ms TTI with 2 antennas Rake
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Figure 11  The throughput comparison between 5ms TTI, 20ms TTI and the semi-static TTI selection between 5ms and 20ms TTI with 8 antennas SMA
5. Conclusions

Based on the link level simulation results, 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 certain UE. 
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