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1. Introduction

To accurately model frame erasures for uplink in a dynamic system simulator quasi-static method based on either AWGN curves or short term frame erasure curves [1] can be used.  The accuracy of these results is important since a variation in the short-term curves can produce a substantial difference in capacity results.  In this contribution, the short-term frame erasure curves for uplink are presented for different data rates and under various channel models.  Further, these curves are compared to that presented in [2] and [3].  It is also recommended to include these results in Section 9.0 of the TR.

2. Short Term FER Based Method and Channel Models

The short term FER method is outlined in [1] and [2] and is reproduced here:

The short-term Eb/Nt vs. BLER results are generated in the following way:

1. The link simulation is run for a long duration (e.g. 500,000 TTI) with outer-loop set to 1% FER.

2. At the end of each TTI, the following statistics are logged:

a.  TTI averaged Rx traffic Eb/Nt, combined across both antennas

i. Denoted as short-term Eb/Nt

b. Binary metric denoting whether the frame is in error or not, after decoding

3. At the end of simulation run:

a. The short-term Eb/Nt is placed in bins with a uniform grid, along with the associated binary decoding metric

b. For each bin, the FER is computed based upon the binary metrics from all values in the bin

c. This constitutes a short-term Eb/Nt vs. FER curve

These curves form a set of look-up tables for the system level simulation. In the system level simulation, the receiver computes the TTI averaged traffic Eb/Nt and looks up the corresponding short-term FER curve.  A uniform random variable is then selected based on the FER in the system simulator to determine if the represented frame for that TTI is erased or not.

The Ped-A, Ped-B and Veh-A channel models are showed in Table 1 to Table 3.
Table 1. ITU Pedestrian-A channel model

	Relative Delay (ns)
	0
	110
	190
	410

	Relative Power (dB)
	0.0
	-9.7
	-19.2
	-22.8


Table 2.  ITU Pedestrian-B channel model

	Relative Delay (ns)
	0
	200
	800
	1200
	2300
	3700

	Relative Power (dB)
	0.0
	-0.9
	-4.9
	-8.0
	-7.8
	-23.9


Table 3. ITU Vehicular-A channel model

	Relative Delay (ns)
	0
	310
	710
	1090
	1730
	2510

	Relative Power (dB)
	0.0
	-1.0
	-9.0
	-10.0
	-15.0
	-20.0


In our link simulator, a lock filter was used which allowed a finger to be max-ratio combined if the ray strength was above a certain threshold (e.g. –10 dB).
3. Simulation results

The short term FER curves was generated as per the parameters shown in Table 4.

Table 4. Simulation Parameters

	Simulation Parameter
	Value

	No. of slots/frame
	15

	No. of chips/second
	3.84 Mcps

	TTI
	10 ms

	Modulation
	BPSK

	Channels
	Ped-A, Ped-B and Veh-A

	No. of antennas
	2

	No. of fingers
	1-Ped-A and 5-Ped-B, 4-Veh-A

	Lock filter 
	Yes

	Receiver
	Rake

	Sampling Rate
	1X

	Inner-Loop PC
	ON 

	Outer-Loop PC
	ON,

1% Target FER

	Power Control Metric
	Pilot-based

	PC delay and error
	1 slot, 4%

	PC step size
	1 dB

	Beta values
	βd = 15,

βc = 15, 7, 5, 3 for 

8, 64, 128, 384 kbps

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

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


Figure 1 to Figure 4 shows the short term curves for 8kbps, 64 kbps, 128 kbps and 384 kbps DPDCH with non-ideal channel estimation
 for Ped-A, Ped-B and Veh-A channel models at 3, 30 and 120 kmph.  The following main conclusions can be drawn from the figures below:

1. The performance of Ped-A @ 3kmph is approximately 0.9-1.0 dB better than Ped-B @ 3kmph for all the data rates.

2. In general, the performance of Ped-B @ 3kmph is approximately 0.5dB better than Veh-A @ 30 kmph. The performance degradation between Veh-A at 120 kmph and 30 kmph is between 0.3-0.5dB.

3. The short-term flat fading curve @ 3 kmph (e.g. 64 kbps) falls on top of the AWGN curve as expected.
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Figure 1.  Short Term FER curves, 8 kbps, non-ideal channel estimation
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Figure 2. Short Term FER curves, 64 kbps, non-ideal channel estimation
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Figure 3. Short Term FER curves, 128 kbps, non-ideal channel estimation
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Figure 4. Short Term FER curves, 384 kbps, non-ideal channel estimation

Figure 5 to Figure 7 shows the short term curves for 8kbps, 64 kbps, 128 kbps and 384 kbps DPDCH with ideal channel estimation for Ped-A, Ped-B and Veh-A channel models at 3, 30 and 120 kmph. The following main conclusions can be drawn from the figures below:

1. The Turbo coding interleaving gain can be seen as one goes from a data rate of 8 kbps to 128 kbps for the AWGN channel.

2. The short term curves for Ped-B and Veh-A are very close (within 0.3dB) for all the data rates as opposed to non-ideal channel estimation.
3. Degradation of more than 1.5dB can be observed under certain cases with non-ideal channel estimation.
4. It is expected that results data-assisted channel estimation will fall in between the ideal and non-ideal results presented here.
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Figure 5. Short Term FER curves, 8 kbps, ideal channel estimation
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Figure 6.  Short Term FER curves, 64 kbps, ideal channel estimation
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Figure 7. Short Term FER curves, 128 kbps, ideal channel estimation

Comparison to [2] and [3]:

The equivalent short term curves was presented in [2] with non-ideal channel estimation for data rates of 8 kbps, 64 kbps, 128 kbps and 384 kbps.  Table 5 shows the comparison between Qualcomms’contribution [2] to that of the results presented in this paper at FER of 1e-02.

Table 5.  Comparison between Motorola and Qualcomm's result as per [2] 

	
	8 kbps
	64 kbps
	128 kbps
	384 kbps

	
	Qualcomm
	Motorola
	Qualcomm
	Motorola
	Qualcomm
	Motorola
	Qualcomm
	Motorola

	PA3
	3.5
	3.3
	2.6
	1.8
	2.6
	1.7
	2.8
	1.8

	PB3
	5.5
	4.2
	4.6
	2.7
	4.7
	2.6
	4.8
	2.7

	VA30
	5.5
	4.6
	4.5
	3.2
	4.7
	3.1
	5.3
	3.3

	VA120
	5.6
	5.1
	5
	3.5
	5.3
	3.4
	5.4
	3.6


In response to our draft contribution, Qualcomm sent out a revised contribution [3].  Table 6 shows the comparison between Qualcomms and Motorola’s result.

Table 6. Comparison between Motorola and Qualcomm's Result as per  [3]

	Channel
	8 kbps
	64 kbps
	128 kbps
	384 kbps

	
	QC
	Mot
	QC
	Mot
	QC
	Mot
	QC
	Mot

	PA3
	2.8
	3.3
	2.0
	1.8
	1.9
	1.7
	2.0
	1.8

	PB3
	4.2
	4.2
	3.1
	2.7
	3.1
	2.6
	3.2
	2.7

	VA30
	4.3
	4.6
	3.1
	3.2
	3.1
	3.1
	3.7
	3.3

	VA120
	4.8
	5.1
	3.6
	3.5
	3.5
	3.4
	4.0
	3.6


The following conclusions are drawn from Table 5 and Table 6:

1. Comparing to [2], the Pedestrian-A results are very close between the two companies for only 8 kbps services. There is a difference of up to 2dB for Ped-B and Veh-A channel model between the two companies.
2. The revised results from Qualcomm presented in [3], are pretty close to that by Motorola (within +/-0.5dB).
4. Conclusions

Based on the discussion in the last section the following conclusions can be drawn:

a. The results presented in this contribution are very close to that presented in [3].

b. The system capacity is heavily dependent on the link level simulation results. Any  difference in short term results will skew the system capacity results significantly.

c. In view of the above, it is recommended to include the Release-99 short-term link results presented by Motorola in Section 9 of the TR.
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� No data-assisted channel estimation was used





