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1 Introduction
The standardized system-level simulation methodology proposed in ‎[2] and ‎[3] uses an effective SIR mapping function to convert the current geometry and channel conditions within a system-level simulator to an effective SIR that may then be used with a standard set of AWGN BLER curves to determine whether or not a TTI is in error, perform link mode selection, etc.  This entire proposed system-level simulation methodology is summarized below in Figure 1.  The “Link level” module at the left of the diagram requires a set of reference link-level TTI BLER curves that have been evaluated with appropriate simulation parameters (see ‎[1] and ‎[4]) in an AWGN transmission channel.
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Figure 1: System-level methodology for HSDPA release 5

This contribution presents TTI BLER curves for both WCDMA and OFDM in an AWGN channel, obtained from link-level simulations.  The results contained here were based on the latest set of simulation parameters and assumptions as detailed in ‎[1] and ‎[2].  It is shown that both transmission technologies provide equivalent BLER performance as a function of post-receiver SIR and that therefore a single set of reference AWGN BLER curves covering all of the link modes may be used for modelling link-level performance at the system-level using the approach illustrated in Figure 1.

2 Simulation Assumptions
The BLER curves presented here were generated using the link-level simulation parameters and assumptions described in ‎[1] and ‎[2].  The OFDM configuration described by parameter set 2 in ‎[1] was used.  Additional relevant simulation assumptions are described below.
2.1 Information Bit Payload

The information bit payloads and code block sizes corresponding to 15 data units (for a total of 7200 QAM symbols per 2 ms TTI) as given in ‎[2] were used.  The relevant payload and code block values for each link mode are also summarized below in Table 1.
	Modulation
	Code Rate
	Information Bit Payload
	24-bit CRC Addition
	Code Block Segmentation
	R=1/3 Turbo Encoding
	Rate Matching

	QPSK
	1/3
	4800
	4824
	1×4824
	14484
	14400

	QPSK
	1/2
	7200
	7224
	2×3612
	21696
	14400

	QPSK
	2/3
	9600
	9624
	2×4812
	28896
	14400

	QPSK
	3/4
	10800
	10824
	3×3608
	32508
	14400

	QPSK
	4/5
	11520
	11544
	3×3848
	34668
	14400

	16QAM
	1/3
	9600
	9624
	2×4812
	28896
	28800

	16QAM
	1/2
	14400
	14424
	3×4808
	43308
	28800

	16QAM
	2/3
	19200
	19224
	4×4806
	57720
	28800

	16QAM
	3/4
	21601
	21625
	5×4325
	64935
	28800

	16QAM
	4/5
	23041
	23065
	5×4613
	69255
	28800


Table 1:  Information bit payload and code block sizes for each link mode assuming 15 data units (7200 QAM symbols) per 2 ms TTI
2.2 Pilot & Signalling Overhead
The OFDM-CPICH pilot design used here assumed that 7200 data subcarriers were allocated per TTI (corresponding to 15 OFDM data units as stated in Section ‎2.1), and there were therefore 8460-7200=1260 subcarriers available for pilot and signalling purposes.  For the link-level results presented here, no distinction was made between the specific subcarriers that are allocated for pilot or signalling use.  Perfect channel information was assumed to be available, so the pilot and signalling subcarriers were transmitted but not actually used at the receiver in these simulations.
Since an AWGN channel was assumed and the BLER results are plotted versus post-receiver SIR, the actual locations of the pilot and signalling subcarriers within each TTI will have no effect on the link-level performance in this particular situation.  Similarly, the actual mapping pattern of the coded data to specific data subcarriers and OFDM symbols will also have no effect on link-level performance in an AWGN transmission channel.

As stated in ‎[2], a total of 80% of the transmission power was allocated to the data subcarriers, with the other 20% being allocated to the remaining subcarriers (10% for OFDM-CPICH and 10% for the signalling subcarriers).

2.3 Simulation Length

Each point on the BLER curves contained in the following section was simulated for at least 10000 TTIs.  Any points with an observed BLER of 10-2 or less were simulated for at least 30000 TTIs.
2.4 Post-Receiver SIR

The BLER curves presented in this document are plotted in terms of post-receiver SIR.  This is shown visually in Figure 2, where the incoming signal is processed either by a WCDMA or OFDM receiver (depending on the transmission technology being evaluated) and the resulting QAM symbols are passed to the CCTrCH decoder.  The post-receiver SIR is measured at the output of the appropriate receiver or, equivalently, at the input to the CCTrCH decoder.
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Figure 2:  Measurement point for post-receiver SIR
3 AWGN BLER Curves from Link-Level Simulations
Figure 3 through Figure 6 contain the TTI BLER curves for the QPSK and 16QAM link modes with WCDMA and OFDM in an AWGN transmission channel as obtained from link-level simulations.
As can be seen by comparing the respective results for WCDMA and OFDM, there is essentially exact agreement between the TTI BLER curves for each link mode.  This is as expected, since the SIR used for plotting is measured at the output of the receiver and at the input to the CCTrCH decoder.  As a result of this observation, it is possible to use a single set of standardized reference AWGN BLER curves for evaluating both WCDMA and OFDM with the proposed system-level simulation methodology described in ‎[2] and ‎[3].
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Figure 3:  TTI BLER curves for WCDMA in an AWGN channel (QPSK link modes)
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Figure 4:  TTI BLER curves for WCDMA in an AWGN channel (16QAM link modes)
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Figure 5:  TTI BLER curves for OFDM in an AWGN channel (QPSK link modes)
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Figure 6:  TTI BLER curves for OFDM in an AWGN channel (16QAM link modes)
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5 Proposed Text for Appendix A in TR 25.892

5.1 Proposed Text for A.4.4

The following text proposes a set of standardized reference AWGN TTI BLER curves to be used when following the system-level simulation methodology described in ‎[2] and ‎[3] to model link-level performance within a system-level simulator.  Note that this text is intended to be juxtaposed with the text proposal on system-level simulation methodology contained in ‎[2].
-------------------------------START of the TEXT --------------------------------------
A.x
Basic System-Level Evaluation Methodology
A.x.x
Reference AWGN TTI BLER Curves for System-Level Simulations

Figure 1 and Figure 2 contain reference AWGN TTI BLER curves for use when modelling link-level performance within a system-level simulator.  These curves are for a payload size corresponding to 15 data units (7200 QAM symbols per TTI).  For greater accuracy, the specific points on the TTI BLER curves are also listed in Table1 and Table 2.  Note that the columns labeled SIR in the tables refer to post-receiver SIR (as measured at the output of the receiver or, equivalently, at the input to the CCTrCH decoder).
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Figure 1:  Reference TTI BLER curves for WCDMA in an AWGN channel (QPSK link modes)
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Figure 2:  Reference TTI BLER curves for WCDMA in an AWGN channel (16QAM link modes)

	QPSK, Rate 1/3
	QPSK, Rate 1/2
	QPSK, Rate 2/3
	QPSK, Rate 3/4
	QPSK, Rate 4/5

	SIR (dB)
	BLER
	SIR (dB)
	BLER
	SIR (dB)
	BLER
	SIR (dB)
	BLER
	SIR (dB)
	BLER

	-1.94
	1.00E+0
	0.62
	1.00E+0
	2.67
	1.00E+0
	3.98
	1.00E+0
	4.66
	1.00E+0

	-1.74
	9.95E-1
	0.82
	9.45E-1
	2.87
	9.90E-1
	4.18
	9.40E-1
	4.86
	9.94E-1

	-1.54
	8.03E-1
	1.02
	3.95E-1
	3.07
	6.76E-1
	4.38
	3.98E-1
	5.06
	7.28E-1

	-1.34
	1.79E-1
	1.22
	2.76E-2
	3.27
	9.97E-2
	4.58
	3.97E-2
	5.26
	1.38E-1

	-1.14
	4.10E-3
	1.32
	4.13E-3
	3.47
	6.50E-3
	4.78
	3.30E-3
	5.46
	4.97E-3


Table 1:  Reference TTI BLER curve points for an AWGN channel (QPSK link modes)

	16QAM, Rate 1/3
	16QAM, Rate 1/2
	16QAM, Rate 2/3
	16QAM, Rate 3/4
	16QAM, Rate 4/5

	SIR (dB)
	BLER
	SIR (dB)
	BLER
	SIR (dB)
	BLER
	SIR (dB)
	BLER
	SIR (dB)
	BLER

	3.66
	1.00E+0
	6.02
	1.00E+0
	8.67
	1.00E+0
	10.18
	1.00E+0
	11.07
	1.00E+0

	3.86
	9.88E-1
	6.22
	9.94E-1
	8.87
	9.92E-1
	10.38
	8.95E-1
	11.27
	9.51E-1

	4.06
	7.43E-1
	6.42
	6.83E-1
	9.07
	6.67E-1
	10.58
	2.79E-1
	11.47
	3.60E-1

	4.26
	2.08E-1
	6.62
	1.12E-1
	9.27
	1.08E-1
	10.78
	2.00E-2
	11.67
	2.42E-2

	4.46
	2.71E-2
	6.82
	1.07E-2
	9.47
	1.11E-2
	10.98
	1.57E-3
	11.77
	3.30E-3

	4.66
	5.07E-3
	7.02
	4.00E-3
	9.67
	3.80E-3
	
	
	
	


Table 2:  Reference TTI BLER curve points for an AWGN channel (16QAM link modes)
-------------------------------END of the TEXT --------------------------------------
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