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1 Introduction
Link level results for Rel-99 were presented in [1] during RAN1 #35. A draft of link level results was circulated in the RAN1 reflector in [2]. It was seen that the results seen in [1][2] differ depending upon the channel condition and data rate.

In this document, we present further simulation results that explain the source of differences.

2 Issue
The discrepancy seen between the results shown in [1] and [2] can be attributed to the choice of channel estimation algorithm, which is implementation specific. Different algorithms for channel estimation from a known channel (DPCCH) can be found in published literature. Each technique has a different complexity associated with it. The results presented in [1] and [2] seem to use different techniques of estimating the channel from DPCCH.
In an effort to resolve this, in the next section, we present a new set of link level results with a different channel estimation technique (from DPCCH). This places a relatively higher complexity burden on the receiver, but improves the link performance substantially under certain conditions.

3 Simulations

The reference TFCS and beta factors are the same as in [1]. Two sets of link level curves (with and without DCCH) were generated for the reference TFCS. Without any loss of generality, we assume that the traffic (DTCH) consists of a single TrCH.
The short-term Eb/Nt vs. BLER curves are generated using the technique outlined in [1]. For convenience, this technique is reproduced here.

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

The fading channels are modified from the ITU specified models and are in accordance with the channels presented in [3]. Unlike in [2], no active finger management algorithm (based on received SNR) was used.
In Figures 3-1 to 3-14, the short-term BLER results for PA3, PB3, VA30 and VA120 channel models are shown. The x-axis denotes the received short-term traffic Eb/Nt (combined across both antennas) and is computed as following:
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We highlight the effect of channel estimation by looking at two scenarios.

· Scenario I – Improved Channel Estimation with higher Rx complexity

· Scenario II – As shown in R1-031380

We observe that the required Eb/Nt for scenario I is 0.5 dB to 2 dB smaller than that needed for scenario II. This observation seems to match what was seen in [2] as well.
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Figure 3‑1
8 kbps – No DCCH
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Figure 3‑2
8 kbps – With DCCH 
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Figure 3‑3
16 kbps – No DCCH
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Figure 3‑4
16 kbps – With DCCH
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Figure 3‑5
32 kbps – No DCCH
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Figure 3‑6
32 kbps – With DCCH
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Figure 3‑7
64 kbps – No DCCH
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Figure 3‑8
64 kbps – With DCCH
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Figure 3‑9
128 kbps – No DCCH
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Figure 3‑10
128 kbps – With DCCH
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Figure 3‑11
256 kbps – No DCCH
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Figure 3‑12
256 kbps – With DCCH
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Figure 3‑13
384 kbps – No DCCH
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Figure 3‑14
384 kbps – With DCCH

In Table 3-1, we compare the short-term Eb/Nt from Figures 3-1 to 3-14 and those shown in [2].
	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


Table 3‑1
Short-term Eb/Nt – 1% BLER – No DCCH
It is seen that the difference ranges from -0.5 dB (8 kbps) to +0.5 dB (384 kbps).
4 Conclusions
In this contribution, we evaluated the source of link level discrepancy between [1] and [2]. It was shown that the differences could be attributed to different channel estimation schemes used. 

Using the Scenario-I set of link results, the cell throughput is evaluated in [4].
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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

	Number of fingers 
	1-PA, 5-PB, 4-VA

	Active Finger Management
	No

	Sampling
	Cx8

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Outer Loop Power Control
	On

	OLPC Up Step Size
	+0.5 dB

	Target BLER
	1%

	Channel
	PA3, PB3, VA30, VA120

	Number of Rx antennas
	2
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