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Introduction

In an effort to understand the differences between different companies on Rel-99 system throughput, we present the link level curves used for generating results in [1][2]. 

First, we outline the 
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values and associated RM parameters chosen for the reference Rel-99 TFCS in [3]. Then, we explain the methodology used in generating the short-term link level results. Further, we explain the differences in performance seen in different channel models.
2
Reference TFCS

For the reference TFCS, two sets of link level curves were generated. Without any loss of generality, we assume that the traffic (DTCH) consists of a single TrCH.
1. Without DCCH

a. DTCH occupies all available DPDCH modulation symbols per TTI

2. With DCCH
a. RM attributes for DTCH/DCCH are set to 150/150 in accordance with the range specified in 3GPP TS 34.108
The reference TFCS parameters are shown in Tab1e 1.
	TTI (ms)
	Payload
	SF
(w/ DCCH)
	SF
(w/o DCCH)
	Modulation
	Data Rate (kbps)
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	10
	80
	64
	128
	BPSK
	8
	15/15
	15/15 

	10
	160
	32
	64
	BPSK
	16
	12/15
	15/15

	10
	320
	32
	32
	BPSK
	32
	10/15
	15/15 

	10
	640
	16
	16
	BPSK
	64
	7/15
	15/15 

	10
	1280
	8
	8
	BPSK
	128
	5/15
	15/15 

	10
	2560
	4
	4
	BPSK
	256
	3/15
	15/15 

	10
	3840
	4
	4
	BPSK
	384
	3/15
	15/15 


Table 1

Reference TFCS Parameters  
3
Short Term Results

In figures 1-14, the short-term BLER results for AWGN, PA3, PB3, VA30 and VA120 channel models are shown. The fading channels are modified from the ITU specified models and are in accordance with the channels presented in [3].
The x-axis denotes the received short-term traffic Eb/Nt (combined across both antennas) and is computed as following:
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The short-term Eb/Nt vs. BLER results are generated in the following way:

1. The link simulation is run for a long duration (500,000 TTI)

a. The detailed simulation assumptions are shown in the Appendix

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 block 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 BLER is computed based upon the binary metrics from all values in the bin

c. This constitutes a short-term Eb/Nt vs. BLER 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 BLER curve.
In Figures 1-14, we observe the following:

· There is little performance difference between AWGN and PA3

· The performance in PB3 is significantly worse than PA3

· PB3 has a severe multipath profile

· For the same combined Ecp/Nt, the Ecp/Nt per finger is much smaller with PB3
· The weak pilot SNR per finger leads to channel estimation degradation per finger ( residual phase error on the traffic symbols is higher

· Apart from a weak pilot, the fractional recovered power (FRP) is higher in PA3 than in PB3

· FRP is 95.06% for PA3 as opposed to 87.41% for PB3

· This artifact is less significant than the weak pilot, but still affects the performance
· The performance in VA120 is worse than VA30

· VA30 and VA120 have the same multipath profiles

· With a higher doppler in VA120, channel estimation performance degrades
· However, the degradation is less severe than between PA3 and PB3
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Figure 1

DPDCH – 8 kbps – No DCCH
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Figure 2

DPDCH – 8 kbps – With DCCH
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Figure 3

DPDCH – 16 kbps – No DCCH
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Figure 4

DPDCH – 16 kbps – With DCCH
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Figure 5

DPDCH – 32 kbps – No DCCH
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Figure 6

DPDCH – 32 kbps – With DCCH
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Figure 7

DPDCH – 64 kbps – No DCCH
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Figure 8

DPDCH – 64 kbps – With DCCH
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Figure 9

DPDCH – 128 kbps – No DCCH
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Figure 10

DPDCH – 128 kbps – With DCCH
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Figure 11

DPDCH – 256 kbps – No DCCH
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Figure 12

DPDCH – 256 kbps – With DCCH
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Figure 13

DPDCH – 384 kbps – No DCCH
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Figure 14

DPDCH – 384 kbps – With DCCH
4
Conclusions

In this document, we presented the short-term link level results for the reference Rel-99 TFCS outlined in [3]. From our perspective, this should help in clarifying any differences in the Rel-99 system level results presented from different companies.
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Simulation Parameters
	Parameter
	Value

	TTI
	10 ms

	Data Rates
	8, 16, 32, 64, 128, 256, 384 kbps

	Channel Estimation
	On

	DPCCH slot format
	0

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Channel
	AWGN, PA3, PB3, VA30, VA120

	Number of Rx antennas
	2
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