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Introduction

This contribution presents a comparison in link performance and the power margin requirements between 2ms and 10ms TTI for Enhanced Uplink.  

Link Simulation Results comparing 2ms vs. 10 ms TTI

In this contribution, link simulation results are compared for 2ms vs. 10 ms frame size for the E-DCH using Hybrid ARQ (both Chase and Incremental Redundancy) under both static and fading channels [1].  Table 1 summarizes the MCS level simulated while Table 2 shows the simulation parameters.  Only the E-DCH and the associated DPCCH were turned on in the simulation.  The DPDCH, HS-DPCCH and E-DPCCH were turned off.  Figure 1 shows the comparison of FER vs. Ec/Nt of the E-DCH between 2 msec and 10 msec TTI for various MCS levels under AWGN channel, power control off and HARQ disabled.  It may be observed that the link performance gain with 10 ms  frame size under AWGN channel is large for MCS 1-3, but small for MCS 4-10.  This is due to the fact that there is a significant Turbo coding gain between 2ms and 10 ms frame size for MCS 1-3 while the Turbo coding gain between 2 ms and 10 ms TTI diminishes for transport block size corresponding to MCS 4  -10. Figure 3 and Figure 4 compares hull-curve throughput performance between 2 msec and 10 msec TTI under flat Rayleigh channel conditions using both Incremental Redundancy and Chase combining.    From the figures, it is seen that performance with a 10 msec TTI is only marginally better than performance with a 2 msec TTI for low speeds.  At higher speeds (120 km/h, in this case), however, performance for 10 msec TTI is significantly better at the higher range of Ec/Nt’s.  At the low Ec/Nt range, however, performance is nearly identical for the two TTI sizes.

Table 1. MCS Table

	MCS Level
	Modulation
	Coding Rate
	SF
	Num Code
	Data  Rate (bps)

	1
	1
	2/5
	8
	1
	192000

	2
	1
	2/5
	4
	1
	384000

	3
	1
	1/2
	4
	1
	480000

	4
	2
	1/3
	4
	1
	640000

	5
	2
	2/5
	4
	1
	768000

	6
	2
	3/5
	4
	1
	1152000

	7
	2
	3/4
	4
	1
	1440000

	8
	3
	3/5
	4
	1
	1728000

	9
	3
	2/3
	4
	1
	1920000

	10
	3
	3/4
	4
	1
	2160000


Table 2. Simulation Parameters
	Simulation Parameter
	Value

	No. of slots/frame
	3/15

	No. of chips/second
	3.84 Mcps

	E-DCH TTI
	2 ms/10 ms

	Modulation
	BPSK/QPSK/8-PSK

	Channels
	Flat Rayleigh Fading,

Pedestrian B 

	No. of antennas
	2

	Receiver
	Rake

	Sampling Rate
	1X

	Inner-Loop PC
	ON 

	Power Control Metric
	Pilot-based

	PC delay and error
	1 slot, 4%

	PC step size
	1 dB

	Beta values
	βc = 5,6,7, βE-DPDCH = 15

	Pilot/TFCI/FBI/TPC
	6/2/0/2

	Base Turbo Code
	R=1/3, K=4, 8 iterations


Distribution of Transmit Power Margin between 2ms and 10 ms TTI

Since the E-DCH is power controlled on a slot-by-slot basis, adequate power margin should be provided in the UE when scheduling the E-DCH in the time and rate scheduling mode.  Simulation experiments were performed under various channel conditions and vehicular speeds to find out the required power margin for E-DCH corresponding to 2ms and 10 ms frame size.  Figure 5 to Figure 9 compares the CDF and PDF of transmit power margin between 2ms and 10ms TTI under various values of vehicular speed and channel conditions.  It may be observed from the figures that the power margin required for 10 ms TTI is consistently higher than that required for 2 ms TTI.   At higher values of vehicular speeds approximately 3dB more transmit power margin is required compared to 2ms TTI.  The requirement of higher power margin translates to reduced efficiency of the E-DCH with a 10 ms TTI. 

Conclusions:

The following conclusions are drawn from the simulation results presented in this contribution:

1. 10 ms TTI provides some link gains over 2 ms TTI at higher values of vehicle speeds due to increased interleaving gain.

2. Transmit power margin for 10 ms TTI is consistently higher than 2 ms TTI.  This reduces the efficiency of E-DCH corresponding to 10 ms TTI when it is scheduled in time and rate scheduling mode.
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Figure 1. FER performance under AWGN channel, 1 transmission (no H-ARQ), Power Control OFF, Non-ideal channel estimation.
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Figure 2.  Comparison of throughput hull curves (2 ms vs. 10 ms TTI) under AWGN channel with H-ARQ.

[image: image3.png]Throughput hull curves under Flat Rayleigh (3 km/h) channel - PC on

2500 T T T T
—*— Chase Combining - 2ms TTI
—&- Incremental Redundancy - 2ms TTI
—£— Chase Combining - 10ms TTI
—* Incremental Redundancy - 10ms TTI
2000 [~
= 1500
-3
2
=
5
a
£
=)
3
3
£
F 1000 -
500 —
0
-25 -20 -15 -10 -5 0

Received Ec/Nt (dB)




Figure 3.  Comparison of throughput hull curves (2 ms vs. 10 ms TTI) under flat Rayleigh fading channel (3 km/h) with H-ARQ.
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Figure 4.  Comparison of throughput hull curves (2 ms vs. 10 ms TTI) under flat Rayleigh fading channel (120 km/h) with H-ARQ.
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Figure 5.  CDF of the power margin between 2ms and 10ms TTI.
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Figure 6. Distribution of transmit power margin between 2ms and 10ms TTI – flat Rayleigh fading (3 km/h).
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Figure 7.  Distribution of transmit power margin between 2ms and 10ms TTI – flat Rayleigh fading (120 km/h).
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Figure 8. Distribution of transmit power margin between 2ms and 10ms TTI – Pedestrian B (3 km/h).
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Figure 9. Distribution of transmit power margin between 2ms and 10ms TTI – Pedestrian B (120 km/h).










