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1
Introduction
In the 3GPP RAN1 #50bis meeting [1], it was agreed to signal the data/RS EPRE ratio to the UE for 64QAM and multi codeword MIMO. On the other hand, as the information of data/RS EPRE ratio has minimal impact on the decoding performance for QPSK and VoIP users are dynamically power-controlled across subframes, no signalling of data/RS EPRE ratio was agreed upon.
The signalling need of data/RS EPRE ratio for 16QAM is still controversial as the estimation of data/RS EPRE ratio at UE may provide a better performance than the signalling of data/RS EPRE ratio unless eNode B can tightly conform to the signalled data/RS EPRE ratio.
In this document, we discuss potential issues that arise when data/RS EPRE ratio is signalled. Moreover, we analyze the data/RS EPRE ratio estimation performances in order to determine the signalling need of data/RS EPRE ratio for 16QAM and other modulation orders.
2
Data/RS EPRE Ratio Signalling
There may be different approaches in acquiring the knowledge of data/RS EPRE ratio at UE:

· Alternative 1: For feedback information generation (e.g., CQI), signal nominal data/RS EPRE ratio for QPSK/16QAM/64QAM through layer-3 signaling. eNode B is allowed to set data/RS EPRE ratio differently from the signaled value. UE is recommended to estimate data/RS EPRE ratio for demodulation purpose.
· Alternative 2: Signal data/RS EPRE ratio for each subframe on the PDCCH. UE can rely on the ratio signaled in the PDCCH for both feedback information and demodulation. 

· Alternative 3: Signal data/RS EPRE ratio through layer-3 signaling. Mandate eNode B to conform to the signaled data/RS EPRE ratio all the time. We need a RAN4 specification on data/RS EPRE ratio setting at eNode B
Alternative 1 requires a good estimate of EPRE at UE. The preliminary link simulations in Section 4 show that the estimation based approach does not cause noticeable performance degradations.
Alternative 2 relieves the burden of estimation at UE and provides an accurate data/RS EPRE ratio, but increases the control overhead in PDCCH.

Alternative 3 may degrade system performance if VOIP users and best-effort (BE) users are scheduled together and VOIP users are power-controlled. For the layer-3 signaling of data/RS EPRE ratio, eNode B assumes the power portion allocated to VOIP users and BE users. However, as VOIP users are power-controlled, the total allocated power for VOIP users may vary across subframes and the total allocated power for BE users will also be affected if eNode B fully utilizes available power for performance maximization. Therefore, it is likely to cause inefficiency and performance degradation if eNode B shall conform to the layer-3 signaled data/RS EPRE ratio. We need system-level simulations to quantify the performance loss.
On the other hand, if UE relies on the signaled data/RS EPRE ratio for demodulation and eNode B sets data/RS EPRE ratio differently from the signaled value, the link performance significantly degrades for 16QAM/64QAM while the impact may not be substantial in the QPSK, as we see in the simulation study in Section 4. 
For MIMO transmission, the information of data/RS EPRE ratios of multiple layers is critical in performing spatial MMSE equalization and it is challenging to estimate individual data/RS EPRE ratio of each layer. Thus, the same data/RS EPRE ratio across active layers needs to be mandated to avoid excessive overhead in the PDCCH, which should be applied to both DL SU-MIMO and DL SDMA.
3
Simulation Set-up

We evaluate the data/RS EPRE ratio estimation performance and the impact of discrepancy between actual and signalled ratio. Transmitter, channel, receiver configurations are as follows:

· Bandlimited white interference and noise

· 5MHz system bandwidth
· Channel model – AWGN SISO
· Realistic channel and noise estimation
· Channel estimator filter length – 1ms

· Signal detection – LMMSE equalization and Log-MAP turbo decoder
· Modulation Order – QPSK, 16QAM, 64QAM

· Data/RS EPRE (a.k.a. TPR) Scenarios:
· Perfect TPR
· Estimated TPR
· TPR discrepancy (Signalled TPR / Actual TPR): -6dB, -3dB, +3dB, +6dB
	Slot duration
	0.5 ms

	Subframe duration
	1 ms

	Symbols / Subframe
	14

	FFT size
	512

	Tone spacing
	15 KHz

	Flat guard samples 

(Number of symbols)
	29 (4)

28 (3)

	Flat guard period 

(Number of symbols)
	3.78 µs (4)

3.65 µs (3)

	Window length 

(Number of samples)
	1.04 µs (8)

	Guard tones per symbol
	212

	Pilot Allocation
	See TS 36.211. [1]

	Data Allocation
	2RBs

	RB size
	180 kHz (12 tones)


Table 1
Evaluation Numerology 
4
Simulation Results
Figures 1-3 compare the BLER performances of QPSK, 16QAM, and 64QAM transmissions for perfectly signalled TPR (Perf TPR), estimated TPR (Est TPR), and incorrectly signalled TPR (XdB TPR), i.e., -6dB, -3dB, +3dB, and +6dB larger than actual TPR. The incorrect TPR may happen for both VoIP users and BE users when DL power control is applied for each subframe but layer-3 signalling is not instantaneously updated.

The figures show that the estimated TPR minimally degrades the BLER performance compared to the perfectly signalled TPR for QPSK and 16QAM (up to 0.2dB) and the loss for 64QAM is still moderate (i.e., up to 0.5dB). More extensive evaluations for the frequency-selective and time-selective channels with multi-antenna cases will reveal the worst-case estimation performances. 

On the other hand, Figure 1 shows that the QPSK is insensitive to a positive TPR offset (+3dB and +6dB) while it is substantially affected by a large negative TPR offset (0.3dB loss for -3dB offset and about 1dB loss for -6dB offset). It is well-known that a large positive TPR offset makes the Log-MAP based turbo decoder performance close to that of Max-Log-MAP based decoder and thus the performance loss becomes limited. Therefore, by using a TPR value with a positive offset compared to either an estimated value or signalled value, we can maintain a robust QPSK demodulation performance.

Figures 2-3 show the performance degradation originating from the use of incorrect TPR at UE. As the slicer operation (or, LLR generation) is significantly affected by the incorrect TPR in the higher-order modulation, the BLER performances significantly degrade to an intolerable degree for both negative and positive TPR offset in the 16QAM and 64QAM transmissions.
We need a further study on the worst-case TPR offset in the real system operation when VoIP and BE users are serviced together and eNode B tries to maximize DL power utilization.   


[image: image1]
Figure 1
BLER vs. Es/No (AWGN SISO Channel, QPSK).

[image: image2]
Figure 2
BLER vs. Es/No (AWGN SISO Channel, 16QAM).

[image: image3.emf]PDSCH, SISO, AWGN, 1000 bits, 2 RBs, 64QAM
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Figure 3
BLER vs. Es/No (AWGN SISO Channel, 64QAM).
5
Conclusions

In this document, we discussed different approaches to signal data/RS EPRE ratios. Moreover, we evaluated the data/RS EPRE estimation performance and the impact of discrepancy between actual and signaled ratios.
The following observations can be made from the results presented: 

· Estimation of data/RS EPRE ratio causes tolerable performance degradations for QPSK/16QAM/64QAM. We need further study for hostile channel environments (for frequency-selective and time-selective channels with multiple transmit and/or receive antennas, etc).

· If we had signalling of data/RS EPRE ratio for QPSK, we have shown that the UE can implement a robust demodulation/decoding chain so that it can tolerate the discrepancy between signalled data/RS EPRE ratio and actual ratio. If data/RS EPRE ratio were not signalled, the estimation errors have been shown to be tolerable for adequate decoding/demodulation performance. 
In conclusion, and in order to allow for a low complexity UE implementation, we propose the following:
· If data/RS EPRE were signalled for 16QAM and 64QAM and, therefore, UEs could rely on it for demodulation, eNode-Bs shall conform to the signalled data/RS EPRE ratio tightly for 16QAM and 64QAM 
· We propose to inform RAN4 on our findings and ask them for advice on how to spell the specification on accuracy of data/RS EPRE ratio setting at eNode-Bs.
If the system performance degradation due to the potential power underutilization to minimize a deviation from the signaled data/RS EPRE ratio is shown to be severe, we recommended revisiting the data/RS EPRE ratio signaling approach. 
References
[1] R1-074256, Draft report of 3GPP TSG RAN WG1 #50b V0.3.0.
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		9/19/07

		uerxsim: StartRBIndex=0

		IorNo		-1.5dB		-1.0dB		-0.5dB		0.0dB		0.5dB		1.0dB		1.5dB		2.0dB		2.5dB		3dB

		Perfect Chan		0.38038		0.00501

		IFFT (center)								0.456456		0.026026		0.001001

		EMMSE (edge)								0.542		0.051		0.001

		EMMSE (edge), raw SNR								0.63063		0.07407		0.001

		IFFT (edge)								0.76276		0.17317		0.01201

		IFFT (edge), NtEst										0.87		0.5035		0.1972		0.03604		0.001

		IFFT (edge), NtEst 2RB										0.591		0.164		0.027		0.003

		IFFT (edge), NtEst 4RB										0.384		0.053		0.005		0.002

		IFFT (edge), NtEst 8RB										0.274		0.024		0.001

		EMMSE (edge, OS)								0.92793		0.4955		0.10511		0.01101		0.001

		IFFT (edge, OS)								0.99399		0.90991		0.6957		0.3974		0.14815		0.02903		0.004

		10/25/07

		uerxsim: IFFT chan est, StartRBIndex=10

		QPSK, R=1000/3024

		IorNo		-1.4dB		-1.2dB		-1.0dB		-0.8dB		-0.6dB		-0.4dB		-0.2dB		0.0dB		0.2dB

		pdsch_ntest_1RB_1SF										0.57457		0.27928		0.11211		0.03503		0.00801

		pdsch_ntest_1RB_4SF						0.8008		0.53153		0.23523		0.06306		0.00901

		pdsch_ntest_2RB_2SF						0.7998		0.53554		0.24625		0.06707		0.00701

		pdsch_ntest_4RB_1SF						0.81181		0.55255		0.26126		0.06707		0.01702

		pdsch_perfect_ch		0.32032		0.06707		0.00501

		pdsch_chan_est						0.72472		0.41241		0.13614		0.02502		0.002

		11/12/07

		uerxsim: IFFT chan est, StartRBIndex=10

		16QAM, R=3000/6048

		64QAM, R=6000/9072

		Geometry				6.0dB		6.2dB		6.4dB		6.6dB		6.8dB		7.0dB		7.2dB		7.4dB

		pdsch_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.97197		0.62963		0.08809		0.003

		pdsch_16qam_3000bits_12RB_chest		Chan Est						0.97698		0.72773		0.23423		0.02202		0.001

		pdsch_16qam_3000bits_12RB_ntest		Chan & Nt Est								0.96096		0.75576		0.38939		0.09409		0.01702

		Geometry				13.6dB		13.8dB		14.0dB		14.4dB		14.6dB		14.8dB		15.0dB		15.2dB		15.4dB		15.6dB		15.8dB		16.0dB

		pdsch_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.89289		0.24324		0.00701

		pdsch_64qam_6000bits_12RB_chest		Chan Est								0.96496		0.79279		0.44444		0.15015		0.02903		0.00601

		pdsch_64qam_6000bits_12RB_ntest		Chan & Nt Est												0.96096		0.81582		0.48849		0.18418		0.04505		0.00501

		10/25/07

		uerxsim: 16QAM, RB={10,11}, IFFT chan est

		IorNo				5.8dB		6.0dB		6.2dB		6.4dB		6.6dB		6.8dB		7.0dB		7.2dB		7.4dB		7.6dB		7.8dB		8.0dB		8.2dB		8.4dB

		pdsch_16qam_1_2_EstChNt_EstTPR		Est Chan & Nt, Est TPR										0.93594		0.86687		0.77678		0.62162		0.46547		0.32633		0.2012		0.11712		0.07508		0.04404

		pdsch_16qam_1_2_EstChNt_PerfTPR		Est Chan & Nt,  Perf TPR										0.95295		0.90691		0.7978		0.66266		0.48548		0.34334		0.19019		0.09309		0.05806		0.03203

		pdsch_16qam_1_2_PerfChNt_EstTPR		Perf Chan & Nt, Est TPR		0.99399		0.95495		0.87888		0.7027		0.46847		0.22623		0.0951		0.02402

		pdsch_16qam_1_2_PerfChNt_PerfTPR		Perf Chan & Nt, Perf TPR		0.99499		0.96897		0.89289		0.70671		0.44645		0.20821		0.08108		0.01802

		10/29/07

		uerxsim: RB={10,20}, IFFT chan est

		QPSK, R=320/504

		16QAM, R=500/1008

		64QAM, R=1000/1512

		Applied -6dB lower bound for T2P_est

		IorNo				2.8dB		3.0dB		3.2dB		3.4dB		3.6dB		3.8dB		4.0dB		4.2dB		4.4dB		4.6dB		4.8dB		5.0dB		5.2dB		5.4dB		5.6dB

		pdsch_AWGN_SISO_qpsk_320bits_2RB_PerfChNt_PerfTPR		Perf Chan & Nt, PerfTPR		0.85886		0.71271		0.51151		0.30831		0.16717		0.08609		0.03804		0.01502

		pdsch_AWGN_SISO_qpsk_320bits_2RB_PerfChNt_EstTPR		Perf Chan & Nt, Est TPR		0.85786		0.70471		0.51251		0.32132		0.17317		0.09009		0.03704		0.01502

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstCh_PerfNt_PerfTPR		EstCh, PerfNt, PerfTPR										0.52352		0.35335		0.22122		0.12212		0.06106		0.03103		0.01401		0.00801		0.004

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstCh_PerfNt_EstTPR		EstCh, PerfNt, EstTPR										0.49449		0.32933		0.21121		0.11812		0.05706		0.03203		0.01401		0.00701		0.003

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstChNt_PerfTPR		Est Chan & Nt, PerfTPR												0.52953		0.37538		0.23724		0.14915		0.09109		0.04705		0.02603		0.01301

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstChNt_EstTPR		Est Chan & Nt, Est TPR												0.54254		0.41041		0.28428		0.17918		0.12012		0.06807		0.03904		0.02102

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset+3dB		Est Chan & Nt,  +3dB TPR														0.32833		0.21521		0.14514		0.08509		0.05606		0.03003		0.01602		0.00501

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset+6dB		Est Chan & Nt,  +6dB TPR														0.35435		0.23523		0.15115		0.0991		0.05305		0.03203		0.01301		0.00601

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset-3dB		Est Chan & Nt,  -3dB TPR														0.67267		0.50651		0.34835		0.22122		0.12913		0.06306		0.03604		0.01201

		pdsch_AWGN_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset-6dB		Est Chan & Nt,  -6dB TPR														0.96196		0.92292		0.84284		0.73674		0.59159		0.46547		0.33033		0.21221		0.11211

		IorNo				7		7.2		7.4		7.6		7.8		8		8.2		8.4		8.6		8.8		9		9.2		9.4		9.6		9.8		10		10.2		10.4		10.6		10.8		11		11.2

		pdsch_AWGN_SISO_16qam_500bits_2RB_EstChNt_PerfTPR		Est Chan & Nt,  Perf TPR		0.76376		0.61061		0.42442		0.27928		0.17217		0.09309		0.04905		0.02302		0.01401		0.00501

		pdsch_AWGN_SISO_16qam_500bits_2RB_EstChNt_EstTPR		Est Chan & Nt, Est TPR		0.72472		0.57257		0.42643		0.26727		0.15816		0.0971		0.06206		0.03503		0.02202		0.01401		0.00801

		pdsch_AWGN_SISO_16qam_500bits_2RB_EstChNt_TPRoffset+3dB		Est Chan & Nt,  +3dB TPR		0.97898		0.95195		0.91692		0.88288		0.82082		0.74074		0.65966		0.57558		0.4985		0.40541		0.33734		0.26727		0.1972		0.14615		0.10811		0.07307		0.04705		0.02903

		pdsch_AWGN_SISO_16qam_500bits_2RB_EstChNt_TPRoffset+6dB		Est Chan & Nt,  +6dB TPR																						1		1		1		1		1		1		1		1		1		1		1		1

		pdsch_AWGN_SISO_16qam_500bits_2RB_EstChNt_TPRoffset-3dB		Est Chan & Nt,  -3dB TPR		0.997		0.99299		0.98498		0.96296		0.94094		0.87788		0.79379		0.67568		0.54454		0.39039		0.27327		0.17718		0.12312		0.07908		0.05205		0.02803		0.01502		0.01001		0.00501

		pdsch_AWGN_SISO_16qam_500bits_2RB_EstChNt_TPRoffset-6dB		Est Chan & Nt,  -6dB TPR																						0.99399		0.98899		0.97898		0.96496		0.94194		0.90891		0.87788		0.84184		0.79279		0.73774		0.67968		0.62462
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		pdsch_AWGN_SISO_64qam_1000bits_2RB_PerfChNt_PerfTPR		Perf Chan & Nt, Perf TPR		0.42042		0.17718		0.05706		0.01201

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstCh_PerfNt_PerfTPR		EstCh, PerfNt, Perf TPR										0.74675		0.61862		0.47447		0.34635		0.24725		0.14514		0.08408		0.05506		0.02502		0.01902		0.01201		0.00501

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_PerfTPR		Est Chan & Nt, Perf TPR												0.87688		0.75375		0.62062		0.48548		0.36236		0.24324		0.13814		0.08308		0.04505		0.03003		0.01401		0.00501

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_EstTPR		Est Chan & Nt, Est TPR												0.60661		0.44244		0.32232		0.20821		0.12012		0.06306		0.03704		0.02202		0.00901

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset+3dB		Est Chan & Nt,  +3dB TPR												1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset-3dB		Est Chan & Nt,  -3dB TPR												1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		IorNo				14.2		14.4		14.6		14.8		15		15.2		15.4		15.6		15.8		16		16.2		16.4		16.6		16.8		17		17.2		17.4		17.6		17.8		18		18.2		18.4		18.6		18.8		19

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_PerfTPR		Est Chan & Nt, Perf TPR		0.76276		0.58759		0.41742		0.26326		0.16617		0.102		0.057		0.033		0.02		0.01		0.003		0.001

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_EstTPR		Est Chan & Nt, Est TPR		0.74775		0.5966		0.43343		0.28428		0.187		0.119		0.064		0.041		0.024		0.008		0.003		0.001

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset+3dB		Est Chan & Nt,  +3dB TPR										1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		pdsch_AWGN_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset-3dB		Est Chan & Nt,  -3dB TPR										1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1
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Throughput comparison at 20dB for high CDD delays
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2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
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Perfect Chan

IFFT (edge)

IFFT (edge), NtEst
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Perfect Chan

IFFT (center)

EMMSE (edge)
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EMMSE (edge, OS)

IFFT (edge, OS)
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pdsch_ntest_1RB_1SF

pdsch_ntest_1RB_4SF

pdsch_ntest_2RB_2SF
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pdsch_perfect_ch
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Throughput comparison at 20dB for high CDD delays
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Est Chan & Nt, Est TPR

Est Chan & Nt,  Perf TPR

Perf Chan & Nt, Est TPR

Perf Chan & Nt, Perf TPR

PDSCH, SISO, AWGN, 500 bits, 2 RBs, 16QAM
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Throughput comparison at 20dB for high CDD delays
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Throughput comparison at 15dB for high CDD delays
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Est Chan & Nt,  -3dB TPR

dB

PDSCH, SISO, AWGN, 1000 bits, 2 RBs, 64QAM



		11/5/07

		uerxsim: RB={0-11} for edge, RB={10-21} for center

		SISO, TU 30kph

		IFFT or EMMSE channel estimation

		QPSK, R=1000/3024

		16QAM, R=3000/6048

		64QAM, R=6000/9072

		<<Center>>

		Geometry				1dB		2dB		3dB		4dB		5dB		6dB		7dB		8dB

		pdsch_perfect_ch		Perfect Chan		0.32833		0.21922		0.12312		0.06607		0.03003		0.004

		pdsch_emmse		EMMSE				0.28729		0.09109		0.0971		0.05005		0.02803		0.01502

		pdsch_emmse_ntest		EMMSE, NtEst				0.32432		0.21021		0.04069		0.06507		0.03303		0.01902		0.00801

		pdsch_ifft		IFFT				0.28729		0.17718		0.0971		0.05005		0.02803		0.01502

		pdsch_ifft_ntest		IFFT, NtEst				0.32432		0.21021		0.11712		0.06507		0.03303		0.01902		0.00801

		Geometry				8dB		9dB		10dB		11dB		12dB		13dB		14dB		15dB		16dB

		pdsch_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.52152		0.38338		0.27728		0.16216		0.0961		0.04705		0.02402		0.01602		0.004

		pdsch_16qam_3000bits_12RB_chest		Chan Est		0.57658		0.44544		0.32232		0.21521		0.13213		0.07207		0.03303		0.02102		0.00801

		pdsch_16qam_3000bits_12RB_ntest		Chan & Nt Est		0.61462		0.47547		0.35235		0.24424		0.15616		0.0961		0.04605		0.02502		0.01301

		Geometry				16dB		17dB		18dB		19dB		20dB		21dB		22dB		23dB		24dB

		pdsch_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.53754		0.41241		0.3033		0.19119		0.11712		0.06807		0.03103		0.02002		0.00701

		pdsch_64qam_6000bits_12RB_chest		Chan Est		0.63664		0.54054		0.43243		0.34635		0.25526		0.21021		0.17317		0.13514		0.11111

		pdsch_64qam_6000bits_12RB_ntest		Chan & Nt Est		0.67968		0.5976		0.48949		0.41341		0.32833		0.25125		0.21822		0.19119		0.16316

		<<Edge>>

		Geometry				1dB		2dB		3dB		4dB		5dB		6dB		7dB		8dB		9dB		10dB

		pdsch_perfect_ch		Perfect Chan		0.28529		0.18619		0.10711		0.06507		0.03003		0.01401

		pdsch_emmse		EMMSE				0.25125		0.16316		0.09109		0.05506		0.02502		0.01101

		pdsch_emmse_ntest		EMMSE, NtEst				0.2963		0.19219		0.11511		0.06206		0.03704		0.01602		0.00701

		pdsch_ifft		IFFT				0.26627		0.17017		0.0981		0.05906		0.03303		0.01301		0.00701

		pdsch_ifft_ntest		IFFT, NtEst				0.30731		0.2002		0.12613		0.06707		0.04304		0.01902		0.00801

		11/5/07

		uerxsim: RB={10,20}, IFFT chan est

		QPSK, R=320/504

		16QAM, R=500/1008

		64QAM, R=1000/1512

		Applied -6dB lower bound for T2P_est

		Geometry				6dB		7dB		8dB		9dB		10dB		11dB		12dB		13dB		14dB		15dB

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_PerfTPR		PerfTPR		0.52252		0.43744		0.35435		0.28128		0.21521		0.16717		0.12212		0.0971		0.07708		0.05105

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_EstTPR		EstTPR		0.52553		0.44144		0.35836		0.28428		0.21622		0.17417		0.12412		0.0961		0.07708		0.05305

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset+3dB		TPR+3dB		0.51552		0.43443		0.34935		0.27427		0.20821		0.16216		0.11712		0.09009		0.07107		0.04805

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset+6dB		TPR+6dB		0.52152		0.43844		0.35535		0.27628		0.21121		0.16617		0.11912		0.09309		0.07307		0.05105

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset-3dB		TPR-3dB		0.55155		0.47047		0.39039		0.30731		0.23924		0.19219		0.13714		0.1021		0.08709		0.06206

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset-6dB		TPR-6dB		0.61261		0.52352		0.44845		0.36036		0.28428		0.22923		0.18318		0.13413		0.1011		0.08108

		Geometry				9dB		10dB		11dB		12dB		13dB		14dB		15dB		16dB		17dB		18dB

		pdsch_TU_SISO_16qam_500bits_2RB_PerfChNt_PerfTPR		PerfChNtTPR		0.43644		0.33834		0.25225		0.18619		0.13213		0.08008		0.04805		0.02703		0.01001		0.00801

		pdsch_TU_SISO_16qam_500bits_2RB_EstCh_PerfNt_PerfTPR		EstCh, PerfNtTPR		0.48048		0.37738		0.29329		0.21822		0.16817		0.11311		0.07007		0.04905		0.02903		0.01902

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_PerfTPR		EstChNt, PerfTPR		0.5015		0.41041		0.31632		0.24124		0.18719		0.13814		0.08709		0.06006		0.04505		0.02703

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_EstTPR		EstChNtTPR		0.50551		0.41742		0.31732		0.24324		0.19019		0.13714		0.09109		0.06406		0.04705		0.03403

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset+1dB		TPR+1dB		0.51652		0.42542		0.32633		0.24925		0.18919		0.14314		0.08709		0.06306		0.04404		0.02903

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset+2dB		TPR+2dB		0.60661		0.51151		0.41742		0.31932		0.24324		0.18919		0.14114		0.09409		0.06406		0.04404

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset-1dB		TPR-1dB		0.52653		0.44244		0.34134		0.25826		0.2032		0.15215		0.0981		0.06907		0.05205		0.03303

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset-2dB		TPR-2dB		0.57658		0.48448		0.39439		0.30631		0.23023		0.17918		0.13514		0.08909		0.06206		0.05005

		Geometry				15dB		16dB		17dB		18dB		19dB		20dB		21dB		22dB		23dB		24dB

		pdsch_TU_SISO_64qam_1000bits_2RB_PerfChNt_PerfTPR		PerfChNtTPR		0.61462		0.51652		0.42643		0.34334		0.26226		0.1992		0.14915		0.1001		0.06807		0.04404

		pdsch_TU_SISO_64qam_1000bits_2RB_EstCh_PerfNt_PerfTPR		EstCh, PerfNtTPR		0.7037		0.60761		0.51852		0.45445		0.38438		0.3033		0.25926		0.21922		0.18518		0.15415

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_PerfTPR		EstChNt, PerfTPR		0.74174		0.64064		0.55856		0.49349		0.42342		0.36036		0.31331		0.26927		0.23624		0.21822

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_EstTPR		EstChNtTPR		0.73674		0.64465		0.56456		0.48849		0.42242		0.36336		0.31632		0.28328		0.25225		0.23523

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset+1dB		TPR+1dB		0.83183		0.74975		0.67668		0.62062		0.54254		0.46847		0.41642		0.36837		0.31932		0.28629

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset+2dB		TPR+2dB		0.997		0.99399		0.98999		0.98498		0.98098		0.97097		0.96196		0.95295		0.94495		0.94294

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset-1dB		TPR-1dB		0.86587		0.8038		0.72072		0.64965		0.57658		0.50851		0.43944		0.39039		0.34735		0.31131

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset-2dB		TPR-2dB		1		1		1		0.998		0.99499		0.98098		0.97197		0.96396		0.94695		0.93293
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2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits

0

0

0

0

0



		0		0		0		0		0



#REF!

#REF!

#REF!

#REF!

#REF!

Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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64QAM, 2/3 Turbo, TU 30kph, edge 12 tones
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, edge 5RB, quantized SNR
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OS, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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#REF!

OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

#REF!

#REF!

#REF!

#REF!

Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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64QAM, 2/3 Turbo, TU 30kph, central 12 tones
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64QAM, 2/3 Turbo, TU 30kph, edge 12 tones
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64QAM, 2/3 Turbo, TU 30kph, distributed 12 tones
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, edge 5RB, quantized SNR
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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OS, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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#REF!

OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

#REF!

#REF!

#REF!

#REF!

Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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64QAM, 2/3 Turbo, TU 30kph, edge 12 tones
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64QAM, 2/3 Turbo, TU 30kph, distributed 12 tones
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, edge 5RB, quantized SNR
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OS, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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#REF!

OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Perfect Chan

IFFT

IFFT, NtEst

PDSCH, SISO, TU 30Kph, 1000 bits, center 12 RBs, QPSK



		



Perfect Chan

EMMSE

EMMSE, NtEst

IFFT

IFFT, NtEst

PDSCH, SISO, TU 30Kph, 1000 bits, edge 12 RBs, QPSK
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#REF!

#REF!

#REF!

#REF!

#REF!

Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 20dB for high CDD delays
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Throughput comparison at 15dB for high CDD delays
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64QAM, 2/3 Turbo, TU 30kph, edge 12 tones
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64QAM, 2/3 Turbo, TU 30kph, distributed 12 tones
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, edge 5RB, quantized SNR
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OS, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB

1

1

1

1

1

1



		1		1		1



#REF!

#REF!

#REF!

OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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PerfTPR

EstTPR

TPR+3dB

TPR+6dB

TPR-3dB

TPR-6dB

PDSCH, SISO, TU, 320 bits, 2 RBs, QPSK



		



PerfChNtTPR

EstCh, PerfNtTPR

EstChNt, PerfTPR

EstChNtTPR

TPR+1dB

TPR+2dB

TPR-1dB

TPR-2dB

PDSCH, SISO, TU, 500 bits, 2 RBs, 16QAM



		



PerfChNtTPR

EstCh, PerfNtTPR

EstChNt, PerfTPR

EstChNtTPR

TPR+1dB

TPR+2dB

TPR-1dB

TPR-2dB

PDSCH, SISO, TU, 1000 bits, 2 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

PDSCH, SISO, TU 30Kph, 3000 bits, center 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

PDSCH, SISO, TU 30Kph, 6000 bits, center 12 RBs, 64QAM



		11/5/07

		uerxsim: RB={10-21} for center

		SIMO, TU 30kph

		IFFT channel estimation

		QPSK, R=1000/3024

		16QAM, R=3000/6048

		64QAM, R=6000/9072

		<<Center>>

		Geometry				-3dB		-2dB		-1dB		0dB		1dB		2dB		3dB

		pdsch_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.31031		0.15015		0.05005		0.02102		0.00501

		pdsch_qpsk_1000bits_12RB_chest		Chan Est		0.51451		0.28629		0.14314		0.05405		0.02002		0.004

		pdsch_qpsk_1000bits_12RB_ntest		Chan & Nt Est (1RB)		0.75475		0.52052		0.2983		0.13814		0.05205		0.02102		0.003

		pdsch_qpsk_1000bits_12RB_ntest_2RB_1SB		Chan & Nt Est (2RB)		0.62763		0.39439		0.2032		0.08509		0.03103		0.01301

		pdsch_qpsk_1000bits_12RB_ntest_4RB_1SB		Chan & Nt Est (4RB)		0.57257		0.33934		0.16817		0.07407		0.02502		0.00801

		pdsch_qpsk_1000bits_12RB_ntest_6RB_1SB		Chan & Nt Est (6RB)		0.55055		0.32032		0.15816		0.06406		0.02402		0.004

		Geometry				4dB		5dB		6dB		7dB		8dB		9dB		10dB		11dB		12dB

		pdsch_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.54955		0.32633		0.15616		0.05706		0.02202		0.00501

		pdsch_16qam_3000bits_12RB_chest		Chan Est		0.65465		0.41041		0.21121		0.1001		0.03604		0.01301

		pdsch_16qam_3000bits_12RB_ntest		Chan & Nt Est (1RB)		0.82182		0.62362		0.39139		0.2002		0.08008		0.03203		0.01301

		pdsch_16qam_3000bits_12RB_ntest_2RB_1SB		Chan & Nt Est (2RB)		0.73173		0.4995		0.29029		0.13914		0.05205		0.02202		0.004

		pdsch_16qam_3000bits_12RB_ntest_4RB_1SB		Chan & Nt Est (4RB)		0.69369		0.45545		0.25826		0.11311		0.04304		0.01702

		pdsch_16qam_3000bits_12RB_ntest_6RB_1SB		Chan & Nt Est (6RB)		0.68569		0.44444		0.24424		0.10911		0.04204		0.01702

		Geometry				13dB		14dB		15dB		16dB		17dB		18dB		19dB

		pdsch_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.27828		0.13614		0.05005		0.01802

		pdsch_64qam_6000bits_12RB_chest		Chan Est		0.39139		0.21321		0.0961		0.05105		0.01902		0.00501

		pdsch_64qam_6000bits_12RB_ntest		Chan & Nt Est (1RB)		0.58959		0.38438		0.21121		0.09209		0.04505		0.02002		0.00601

		pdsch_64qam_6000bits_12RB_ntest_2RB_1SB		Chan & Nt Est (2RB)		0.49449		0.3003		0.16016		0.06507		0.03003		0.01101

		pdsch_64qam_6000bits_12RB_ntest_4RB_1SB		Chan & Nt Est (4RB)		0.45245		0.26426		0.13514		0.05906		0.02803		0.01001

		pdsch_64qam_6000bits_12RB_ntest_6RB_1SB		Chan & Nt Est (6RB)		0.44244		0.25626		0.13113		0.05806		0.02603		0.00901

		11/5/07

		uerxsim: RB={10,20}, IFFT chan est

		QPSK, R=320/504

		16QAM, R=500/1008

		64QAM, R=1000/1512

		Applied -6dB lower bound for T2P_est

		Geometry				6dB		7dB		8dB		9dB		10dB		11dB		12dB		13dB		14dB		15dB

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_PerfTPR		PerfTPR		0.52252		0.43744		0.35435		0.28128		0.21521		0.16717		0.12212		0.0971		0.07708		0.05105

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_EstTPR		EstTPR		0.52553		0.44144		0.35836		0.28428		0.21622		0.17417		0.12412		0.0961		0.07708		0.05305

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset+3dB		TPR+3dB		0.51552		0.43443		0.34935		0.27427		0.20821		0.16216		0.11712		0.09009		0.07107		0.04805

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset+6dB		TPR+6dB		0.52152		0.43844		0.35535		0.27628		0.21121		0.16617		0.11912		0.09309		0.07307		0.05105

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset-3dB		TPR-3dB		0.55155		0.47047		0.39039		0.30731		0.23924		0.19219		0.13714		0.1021		0.08709		0.06206

		pdsch_TU_SISO_qpsk_320bits_2RB_EstChNt_TPRoffset-6dB		TPR-6dB		0.61261		0.52352		0.44845		0.36036		0.28428		0.22923		0.18318		0.13413		0.1011		0.08108

		Geometry				9dB		10dB		11dB		12dB		13dB		14dB		15dB		16dB		17dB		18dB

		pdsch_TU_SISO_16qam_500bits_2RB_PerfChNt_PerfTPR		PerfChNtTPR		0.43644		0.33834		0.25225		0.18619		0.13213		0.08008		0.04805		0.02703		0.01001		0.00801

		pdsch_TU_SISO_16qam_500bits_2RB_EstCh_PerfNt_PerfTPR		EstCh, PerfNtTPR		0.48048		0.37738		0.29329		0.21822		0.16817		0.11311		0.07007		0.04905		0.02903		0.01902

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_PerfTPR		EstChNt, PerfTPR		0.5015		0.41041		0.31632		0.24124		0.18719		0.13814		0.08709		0.06006		0.04505		0.02703

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_EstTPR		EstChNtTPR		0.50551		0.41742		0.31732		0.24324		0.19019		0.13714		0.09109		0.06406		0.04705		0.03403

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset+1dB		TPR+1dB		0.51652		0.42542		0.32633		0.24925		0.18919		0.14314		0.08709		0.06306		0.04404		0.02903

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset+2dB		TPR+2dB		0.60661		0.51151		0.41742		0.31932		0.24324		0.18919		0.14114		0.09409		0.06406		0.04404

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset-1dB		TPR-1dB		0.52653		0.44244		0.34134		0.25826		0.2032		0.15215		0.0981		0.06907		0.05205		0.03303

		pdsch_TU_SISO_16qam_500bits_2RB_EstChNt_TPRoffset-2dB		TPR-2dB		0.57658		0.48448		0.39439		0.30631		0.23023		0.17918		0.13514		0.08909		0.06206		0.05005

		Geometry				15dB		16dB		17dB		18dB		19dB		20dB		21dB		22dB		23dB		24dB

		pdsch_TU_SISO_64qam_1000bits_2RB_PerfChNt_PerfTPR		PerfChNtTPR		0.61462		0.51652		0.42643		0.34334		0.26226		0.1992		0.14915		0.1001		0.06807		0.04404

		pdsch_TU_SISO_64qam_1000bits_2RB_EstCh_PerfNt_PerfTPR		EstCh, PerfNtTPR		0.7037		0.60761		0.51852		0.45445		0.38438		0.3033		0.25926		0.21922		0.18518		0.15415

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_PerfTPR		EstChNt, PerfTPR		0.74174		0.64064		0.55856		0.49349		0.42342		0.36036		0.31331		0.26927		0.23624		0.21822

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_EstTPR		EstChNtTPR		0.73674		0.64465		0.56456		0.48849		0.42242		0.36336		0.31632		0.28328		0.25225		0.23523

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset+1dB		TPR+1dB		0.83183		0.74975		0.67668		0.62062		0.54254		0.46847		0.41642		0.36837		0.31932		0.28629

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset+2dB		TPR+2dB		0.997		0.99399		0.98999		0.98498		0.98098		0.97097		0.96196		0.95295		0.94495		0.94294

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset-1dB		TPR-1dB		0.86587		0.8038		0.72072		0.64965		0.57658		0.50851		0.43944		0.39039		0.34735		0.31131

		pdsch_TU_SISO_64qam_1000bits_2RB_EstChNt_TPRoffset-2dB		TPR-2dB		1		1		1		0.998		0.99499		0.98098		0.97197		0.96396		0.94695		0.93293
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#REF!

OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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#REF!

Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Perfect Chan

Chan Est

Chan & Nt Est (1RB)

Chan & Nt Est (2RB)

Chan & Nt Est (4RB)

PDSCH, SIMO 1x2, TU 30Kph, 1000 bits, center 12 RBs, QPSK
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#REF!

#REF!

#REF!

#REF!

#REF!

Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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64QAM, 2/3 Turbo, TU 30kph, central 12 tones
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64QAM, 2/3 Turbo, TU 30kph, edge 12 tones
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#REF!

64QAM, 2/3 Turbo, TU 30kph, distributed 12 tones
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, edge 5RB, quantized SNR
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OS, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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PerfTPR

EstTPR

TPR+3dB

TPR+6dB

TPR-3dB

TPR-6dB

PDSCH, SISO, TU, 320 bits, 2 RBs, QPSK



		



PerfChNtTPR

EstCh, PerfNtTPR

EstChNt, PerfTPR

EstChNtTPR

TPR+1dB

TPR+2dB

TPR-1dB

TPR-2dB

PDSCH, SISO, TU, 500 bits, 2 RBs, 16QAM



		



PerfChNtTPR

EstCh, PerfNtTPR

EstChNt, PerfTPR

EstChNtTPR

TPR+1dB

TPR+2dB

TPR-1dB

TPR-2dB

PDSCH, SISO, TU, 1000 bits, 2 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est (1RB)

Chan & Nt Est (2RB)

Chan & Nt Est (4RB)

PDSCH, SIMO 1x2, TU 30Kph, 3000 bits, center 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est (1RB)

Chan & Nt Est (2RB)

Chan & Nt Est (4RB)

PDSCH, SIMO 1x2, TU 30Kph, 6000 bits, center 12 RBs, 64QAM



		1/15/08

		uerxsim: IFFT chan est, StartRBIndex=10

		QPSK, R=1000/3024

		16QAM, R=3000/6048

		64QAM, R=6000/9072

		Geometry				-1.3dB		-1.2dB		-1.1dB		-1.0dB		-0.9dB		-0.8dB		-0.7dB		-0.6dB		-0.5dB		-0.4dB		-0.3dB		-0.2dB		-0.1dB		0.0dB		0.1dB		0.2dB		0.3dB

		floating6/pdsch_awgn_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.25526		0.14214		0.06907		0.03503		0.01001

		floating6/pdsch_awgn_qpsk_1000bits_12RB_chest		Chan Est																0.24524		0.15515		0.08108		0.04004		0.02302

		floating6/pdsch_awgn_qpsk_1000bits_12RB_ntest		Chan & Nt Est																								0.24725		0.16717		0.11612		0.07307		0.03804		0.01702

		fixed6/pdsch_awgn_qpsk_1000bits_12RB_chest		Chan Est (fixed)																0.24625		0.15616		0.07908		0.03904		0.01702

		fixed6/pdsch_awgn_qpsk_1000bits_12RB_ntest		Chan & Nt Est (fixed)																								0.24424		0.17117		0.11111		0.06607		0.03103		0.01502

		Geometry				1.0dB		2.0dB		3.0dB		4.0dB		5.0dB		6.0dB

		floating6/pdsch_TU_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.33533		0.22222		0.13113		0.07107		0.03303

		floating6/pdsch_TU_qpsk_1000bits_12RB_chest		Chan Est				0.2983		0.18218		0.10911		0.06106		0.03003

		floating6/pdsch_TU_qpsk_1000bits_12RB_ntest		Chan & Nt Est				0.34935		0.22422		0.13914		0.07708		0.04304

		fixed6/pdsch_TU_qpsk_1000bits_12RB_chest		Chan Est (fixed)				0.3023		0.18518		0.11011		0.06306		0.03003

		fixed6/pdsch_TU_qpsk_1000bits_12RB_ntest		Chan & Nt Est (fixed)				0.34535		0.22122		0.13814		0.07407		0.04004

		Geometry				6.3dB		6.4dB		6.5dB		6.6dB		6.7dB		6.8dB		6.9dB		7.0dB		7.1dB		7.2dB		7.3dB		7.4dB		7.5dB		7.6dB		7.7dB

		floating6/pdsch_awgn_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.36737		0.16016		0.05506		0.01702		0.003

		floating6/pdsch_awgn_16qam_3000bits_12RB_chest		Chan Est												0.36436		0.18318		0.07107		0.02402		0.01101

		floating6/pdsch_awgn_16qam_3000bits_12RB_ntest		Chan & Nt Est																				0.33233		0.1972		0.11912		0.06807		0.03303		0.01602

		fixed6/pdsch_awgn_16qam_3000bits_12RB_chest		Chan Est (fixed)												0.35736		0.16917		0.07107		0.02903		0.01201

		fixed6/pdsch_awgn_16qam_3000bits_12RB_ntest		Chan & Nt Est (fixed)																				0.31932		0.1962		0.11311		0.06306		0.03503		0.02102

		Geometry				10.0dB		11.0dB		12.0dB		13.0dB		14.0dB		15.0dB

		floating6/pdsch_TU_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.28228		0.17017		0.0991		0.05105		0.02603

		floating6/pdsch_TU_16qam_3000bits_12RB_chest		Chan Est				0.22523		0.13614		0.08909		0.04004		0.02202

		floating6/pdsch_TU_16qam_3000bits_12RB_ntest		Chan & Nt Est				0.26827		0.16316		0.1011		0.05205		0.02803

		fixed6/pdsch_TU_16qam_3000bits_12RB_chest		Chan Est (fixed)				0.22723		0.13614		0.08809		0.04004		0.02202

		fixed6/pdsch_TU_16qam_3000bits_12RB_ntest		Chan & Nt Est (fixed)				0.26026		0.16216		0.1031		0.05005		0.02703

		Geometry				13.9dB		14.0dB		14.1dB		14.2dB		14.3dB		14.4dB		14.5dB		14.6dB		14.7dB		14.8dB		14.9dB		15.0dB		15.1dB		15.2dB		15.3dB		15.4dB		15.5dB		15.6dB		15.7dB		15.8dB		15.9dB		16.0dB		16.1dB

		floating6/pdsch_awgn_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.27427		0.1041		0.03003		0.00601

		floating6/pdsch_awgn_64qam_6000bits_12RB_chest		Chan Est																												0.31131		0.2042		0.11311		0.06206		0.03003		0.01401

		floating6/pdsch_awgn_64qam_6000bits_12RB_ntest		Chan & Nt Est																																				0.2022		0.12813		0.07307		0.04104		0.02102		0.01502

		fixed6/pdsch_awgn_64qam_6000bits_12RB_chest		Chan Est (fixed)																												0.34334		0.22122		0.13213		0.07207		0.03604		0.01602

		fixed6/pdsch_awgn_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)																																				0.21221		0.13614		0.07908		0.04605		0.02603		0.01602

		Geometry				19.0dB		20.0dB		21.0dB		22.0dB		23.0dB		24.0dB		25.0dB		26.0dB		27.0dB		28.0dB

		floating6/pdsch_TU_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.21021		0.12813		0.07808		0.04304		0.02202		0.00901

		floating6/pdsch_TU_64qam_6000bits_12RB_chest		Chan Est								0.16917		0.13814		0.11612		0.1031		0.0961		0.09409		0.0991

		floating6/pdsch_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est								0.1962		0.16517		0.13614		0.11311		0.09009		0.07508		0.06607

		fixed6/pdsch_TU_64qam_6000bits_12RB_chest		Chan Est (fixed)								0.16917		0.13514		0.11912		0.1001		0.09009		0.09209		0.09309

		fixed6/pdsch_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)								0.19419		0.16416		0.13313		0.11011		0.08809		0.07608		0.06406

		Geometry				13.0dB		14.0dB		15.0dB		16.0dB		17.0dB		18.0dB																26.0dB		27.0dB		28.0dB

		floating6/pdsch_simo_TU_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.3003		0.14915		0.05205		0.02302

		floating6/pdsch_simo_TU_64qam_6000bits_12RB_chest		Chan Est				0.24925		0.12613		0.05606		0.02502

		floating6/pdsch_simo_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est						0.25726		0.12713		0.05706		0.03003

		fixed6/pdsch_simo_TU_64qam_6000bits_12RB_chest		Chan Est (fixed)				0.25626		0.12613		0.05606		0.02302

		fixed6/pdsch_simo_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)						0.25926		0.12613		0.05606		0.03003
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Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 20dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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Throughput comparison at 15dB for high CDD delays
2x2, 11 symbols/TTI, 5RBs, subband scheduling (except *), 
2PC, LMMSE, 5+3 CQI bits
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64QAM, 2/3 Turbo, TU 30kph, central 12 tones
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#REF!

64QAM, 2/3 Turbo, TU 30kph, edge 12 tones
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64QAM, 2/3 Turbo, TU 30kph, distributed 12 tones
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#REF!

Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, edge 5RB, quantized SNR
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Isolated cell, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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OS, SIMO, AMC, Turbo, TU 3kph, 3ms delay, 5RB
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#REF!

OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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OS, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Isolated cell, SIMO, AMC, Turbo, Ped-A 3kph, 3ms delay, 5RB
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Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 1000 bits, 12 RBs, QPSK



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU, 1000 bits, 12 RBs, QPSK



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 3000 bits, 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU, 3000 bits, 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 6000 bits, 12 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU, 6000 bits, 12 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SIMO, TU, 6000 bits, 12 RBs, 64QAM



		1/15/08

		uerxsim: IFFT chan est, StartRBIndex=10

		Shift channels by 0.87usec

		QPSK, R=1000/3024

		16QAM, R=3000/6048

		64QAM, R=6000/9072

		Geometry				-1.3dB		-1.2dB		-1.1dB		-1.0dB		-0.9dB		-0.8dB		-0.7dB		-0.6dB		-0.5dB		-0.4dB		-0.3dB		-0.2dB		-0.1dB		0.0dB		0.1dB		0.2dB		0.3dB

		floating7/pdsch_awgn_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.26627		0.14414		0.07007		0.03203		0.00701

		floating7/pdsch_awgn_qpsk_1000bits_12RB_chest		Chan Est																0.14414		0.07107		0.03203		0.01101		0.00701

		floating7/pdsch_awgn_qpsk_1000bits_12RB_ntest		Chan & Nt Est																								0.17618		0.12312		0.07307		0.04104		0.02102		0.01001

		fixed7/pdsch_awgn_qpsk_1000bits_12RB_chest		Chan Est (fixed)																0.15115		0.07007		0.03203		0.01201		0.00601

		fixed7/pdsch_awgn_qpsk_1000bits_12RB_ntest		Chan & Nt Est (fixed)																								0.17417		0.12312		0.07708		0.04004		0.02302		0.01001

		Geometry				1dB		2dB		3dB		4dB		5dB		6dB

		floating7/pdsch_TU_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.33133		0.21822		0.12312		0.06406		0.03403

		floating7/pdsch_TU_qpsk_1000bits_12RB_chest		Chan Est				0.29529		0.19419		0.1011		0.05405		0.02703

		floating7/pdsch_TU_qpsk_1000bits_12RB_ntest		Chan & Nt Est				0.34034		0.23123		0.13013		0.07207		0.04004

		fixed7/pdsch_TU_qpsk_1000bits_12RB_chest		Chan Est (fixed)				0.2973		0.19119		0.1011		0.05405		0.02803

		fixed7/pdsch_TU_qpsk_1000bits_12RB_ntest		Chan & Nt Est (fixed)				0.34134		0.23223		0.13113		0.07107		0.04104

		Geometry				6.3dB		6.4dB		6.5dB		6.6dB		6.7dB		6.8dB		6.9dB		7.0dB		7.1dB		7.2dB		7.3dB		7.4dB		7.5dB		7.6dB

		floating7/pdsch_awgn_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.36036		0.15215		0.04905		0.01502		0.003

		floating7/pdsch_awgn_16qam_3000bits_12RB_chest		Chan Est										0.24124		0.11612		0.03904		0.02102		0.00901

		floating7/pdsch_awgn_16qam_3000bits_12RB_ntest		Chan & Nt Est																		0.27227		0.17918		0.11211		0.05105		0.03003		0.01802

		fixed7/pdsch_awgn_16qam_3000bits_12RB_chest		Chan Est (fixed)										0.23423		0.10811		0.04705		0.01802		0.00701

		fixed7/pdsch_awgn_16qam_3000bits_12RB_ntest		Chan & Nt Est (fixed)																		0.26727		0.17317		0.10511		0.04905		0.02703		0.01502

		Geometry				10.0dB		11.0dB		12.0dB		13.0dB		14.0dB		15.0dB

		floating7/pdsch_TU_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.28829		0.16617		0.0961		0.04905		0.02502

		floating7/pdsch_TU_16qam_3000bits_12RB_chest		Chan Est				0.22422		0.12813		0.08308		0.03403		0.02202

		floating7/pdsch_TU_16qam_3000bits_12RB_ntest		Chan & Nt Est				0.26526		0.16016		0.0951		0.04705		0.02603

		fixed7/pdsch_TU_16qam_3000bits_12RB_chest		Chan Est (fixed)				0.22322		0.13013		0.08208		0.03403		0.02202

		fixed7/pdsch_TU_16qam_3000bits_12RB_ntest		Chan & Nt Est (fixed)				0.26426		0.16016		0.09409		0.05005		0.02603

		Geometry				13.9dB		14.0dB		14.1dB		14.2dB		14.3dB		14.4dB		14.5dB		14.6dB		14.7dB		14.8dB		14.9dB		15.0dB		15.1dB

		floating7/pdsch_awgn_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.27127		0.11612		0.02402		0.00501

		floating7/pdsch_awgn_64qam_6000bits_12RB_chest		Chan Est								0.43544		0.23724		0.10811		0.04805		0.01301		0.00601

		floating7/pdsch_awgn_64qam_6000bits_12RB_ntest		Chan & Nt Est														0.56857		0.3974		0.25626		0.15816		0.1021		0.05506		0.02803

		fixed7/pdsch_awgn_64qam_6000bits_12RB_chest		Chan Est (fixed)								0.44044		0.23523		0.10711		0.04605		0.01201		0.00501

		fixed7/pdsch_awgn_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)														0.54755		0.3974		0.25726		0.16116		0.0961		0.04605		0.02502

		Geometry				19dB		20dB		21dB		22dB		23dB		24dB		25dB		26dB

		fixed7/pdsch_TU_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.22422		0.14815		0.09109		0.05706		0.03103		0.01602

		fixed7/pdsch_TU_64qam_6000bits_12RB_chest		Chan Est				0.24324		0.16617		0.12512		0.09409		0.06006		0.04505

		fixed7/pdsch_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est						0.21321		0.15515		0.11912		0.08909		0.05906		0.04805

		floating7/pdsch_TU_64qam_6000bits_12RB_chest		Chan Est (fixed)				0.24324		0.16517		0.12212		0.0951		0.06006		0.04505

		floating7/pdsch_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)						0.20921		0.15716		0.11712		0.08809		0.05906		0.04605

		Geometry				13dB		14dB		15dB		16dB		17dB		18dB		19dB

		floating7/pdsch_simo_TU_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.30631		0.15916		0.05806		0.02603

		floating7/pdsch_simo_TU_64qam_6000bits_12RB_chest		Chan Est				0.23924		0.11111		0.05205		0.02402

		floating7/pdsch_simo_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est						0.26526		0.12613		0.05906		0.03303		0.00901

		fixed7/pdsch_simo_TU_64qam_6000bits_12RB_chest		Chan Est (fixed)				0.23824		0.11411		0.05105		0.02502

		fixed7/pdsch_simo_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)						0.26126		0.12012		0.05906		0.03203		0.00901
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Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 1000 bits, 12 RBs, QPSK



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU30, 1000 bits, 12 RBs, QPSK



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 3000 bits, 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU30, 3000 bits, 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 6000 bits, 12 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU30, 6000 bits, 12 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SIMO, TU30, 6000 bits, 12 RBs, 64QAM



		1/28/08

		2/5/2008 - 64QAM update (better performance) - marked as yellow

		2/11/2008 - 64QAM update (better performance) - marked as lime

		uerxsim: IFFT chan est, StartRBIndex=10

		Shift channels by 0.87usec

		QPSK, R=1000/3024

		16QAM, R=3000/6048

		64QAM, R=6000/9072

		Geometry				-1.3dB		-1.2dB		-1.1dB		-1.0dB		-0.9dB		-0.8dB		-0.7dB		-0.6dB		-0.5dB		-0.4dB		-0.3dB		-0.2dB		-0.1dB		0.0dB		0.1dB		0.2dB		0.3dB

		floating7/pdsch_awgn_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.26627		0.14414		0.07007		0.03203		0.00701

		floating7/pdsch_awgn_qpsk_1000bits_12RB_chest		Chan Est																0.15515		0.08008		0.03904		0.01101		0.00501

		floating7/pdsch_awgn_qpsk_1000bits_12RB_ntest		Chan & Nt Est																								0.17918		0.11912		0.06006		0.03103		0.01101		0.00701

		fixed7/pdsch_awgn_qpsk_1000bits_12RB_chest		Chan Est (fixed)																0.15115		0.08408		0.04004		0.01101		0.004

		fixed7/pdsch_awgn_qpsk_1000bits_12RB_ntest		Chan & Nt Est (fixed)																								0.17918		0.11111		0.06306		0.03003		0.01401		0.00601

		Geometry				1dB		2dB		3dB		4dB		5dB		6dB		7dB

		floating7/pdsch_TU_qpsk_1000bits_12RB_perfect_ch		Perfect Chan		0.33233		0.21922		0.12112		0.06707		0.03403

		floating7/pdsch_TU_qpsk_1000bits_12RB_chest		Chan Est				0.2963		0.19119		0.1041		0.05405		0.02703

		floating7/pdsch_TU_qpsk_1000bits_12RB_ntest		Chan & Nt Est				0.33634		0.22923		0.13213		0.06707		0.03904		0.02803

		fixed7/pdsch_TU_qpsk_1000bits_12RB_chest		Chan Est (fixed)				0.2963		0.19219		0.1041		0.05606		0.02803

		fixed7/pdsch_TU_qpsk_1000bits_12RB_ntest		Chan & Nt Est (fixed)				0.34034		0.22923		0.13013		0.06707		0.03904		0.02603

		Geometry				6.3dB		6.4dB		6.5dB		6.6dB		6.7dB		6.8dB		6.9dB		7.0dB		7.1dB		7.2dB		7.3dB		7.4dB		7.5dB		7.6dB

		floating7/pdsch_awgn_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.36036		0.15215		0.04905		0.01502		0.003

		floating7/pdsch_awgn_16qam_3000bits_12RB_chest		Chan Est										0.22823		0.0971		0.02803		0.01201		0.002

		floating7/pdsch_awgn_16qam_3000bits_12RB_ntest		Chan & Nt Est																				0.15215		0.08909		0.05105		0.02703		0.00601		0.004

		fixed7/pdsch_awgn_16qam_3000bits_12RB_chest		Chan Est (fixed)										0.24925		0.1021		0.03003		0.01001		0.002

		fixed7/pdsch_awgn_16qam_3000bits_12RB_ntest		Chan & Nt Est (fixed)																				0.16216		0.08709		0.04304		0.02603		0.00701		0.003

		Geometry				10.0dB		11.0dB		12.0dB		13.0dB		14.0dB		15.0dB

		floating7/pdsch_TU_16qam_3000bits_12RB_perfect_ch		Perfect Chan		0.29029		0.16617		0.1001		0.05205		0.02603

		floating7/pdsch_TU_16qam_3000bits_12RB_chest		Chan Est				0.22022		0.13213		0.08208		0.03303		0.02002

		floating7/pdsch_TU_16qam_3000bits_12RB_ntest		Chan & Nt Est				0.26226		0.15716		0.0951		0.04705		0.02402

		fixed7/pdsch_TU_16qam_3000bits_12RB_chest		Chan Est (fixed)				0.22022		0.13013		0.08108		0.03403		0.02002

		fixed7/pdsch_TU_16qam_3000bits_12RB_ntest		Chan & Nt Est (fixed)				0.26526		0.15616		0.09309		0.04905		0.02402

		Geometry				13.9dB		14.0dB		14.1dB		14.2dB		14.3dB		14.4dB		14.5dB		14.6dB		14.7dB		14.8dB		14.9dB		15.0dB		15.1dB		15.2dB		15.3dB

		floating7/pdsch_awgn_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.276		0.116		0.034		0.005

		floating7/pdsch_awgn_64qam_6000bits_12RB_chest		Chan Est										0.22723		0.0961		0.03604		0.01101		0.003

		floating7/pdsch_awgn_64qam_6000bits_12RB_ntest		Chan & Nt Est																		0.25225		0.14514		0.08509		0.04104		0.02302		0.00501		0.003

		fixed7/pdsch_awgn_64qam_6000bits_12RB_chest		Chan Est (fixed)										0.262		0.109		0.038		0.011		0.003

		fixed7/pdsch_awgn_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)																		0.269		0.161		0.084		0.041		0.02

		Geometry				19dB		20dB		21dB		22dB		23dB		24dB		25dB		26dB

		fixed7/pdsch_TU_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.228		0.14		0.079		0.0467		0.0267		0.0163		0.01

		floating7/pdsch_TU_64qam_6000bits_12RB_chest		Chan Est				0.217		0.147		0.093		0.0603		0.0414		0.03		0.0253

		floating7/pdsch_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est						0.184		0.123		0.0837		0.061		0.04		0.032

		fixed7/pdsch_TU_64qam_6000bits_12RB_chest		Chan Est (fixed)				0.221		0.149		0.0947		0.0617		0.0414		0.0307		0.025

		fixed7/pdsch_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)						0.187		0.126		0.0857		0.0627		0.0427		0.032

		Geometry				13dB		14dB		15dB		16dB		17dB		18dB		19dB

		floating7/pdsch_simo_TU_64qam_6000bits_12RB_perfect_ch		Perfect Chan		0.31031		0.15916		0.05906		0.02603		0.00601

		floating7/pdsch_simo_TU_64qam_6000bits_12RB_chest		Chan Est				0.23523		0.1001		0.04605		0.02002		0.00501

		floating7/pdsch_simo_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est						0.25125		0.12212		0.05205		0.02302		0.01001

		fixed7/pdsch_simo_TU_64qam_6000bits_12RB_chest		Chan Est (fixed)				0.23924		0.10611		0.04805		0.02302		0.004

		fixed7/pdsch_simo_TU_64qam_6000bits_12RB_ntest		Chan & Nt Est (fixed)						0.25926		0.12512		0.05305		0.02302		0.00801
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Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 1000 bits, 12 RBs, QPSK
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Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU30, 1000 bits, 12 RBs, QPSK



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 3000 bits, 12 RBs, 16QAM
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Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU30, 3000 bits, 12 RBs, 16QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, AWGN, 6000 bits, 12 RBs, 64QAM
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Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SISO, TU30, 6000 bits, 12 RBs, 64QAM



		



Perfect Chan

Chan Est

Chan & Nt Est

Chan Est (fixed)

Chan & Nt Est (fixed)

PDSCH, SIMO, TU30, 6000 bits, 12 RBs, 64QAM



		2/5/08

		uerxsim: IFFT chan est, 1RB allocation

		Delayed AWGN (Shift AWGN by 0.87usec), 64QAM, R=(676+24)/756, Geometry=21.0dB, 21.2dB --> rotated by -0.87usec (-27 samples)

		Delayed TU channel 30kph (Shift TU by 0.87usec), 64QAM, R=(500+24)/756, Geometry=24dB --> rotated by 2.05usec (-63 samples)

		5 HARQ processes {1,2,3,4} to avoid PSC/SSC/PBCH

		RB index		AWGN 21.0dB		AWGN 21.0dB
(rotated)		AWGN 21.0dB
(2 IFFTs)		AWGN 21.0dB
(MMSE)

		0		1		1		1		0.07

		1				0.965		0.98333		0.0525

		2		0.757		0.627		0.74406

		3		0.362		0.276		0.34306

		4		0.259		0.191		0.2376

		5		0.16		0.125		0.16465

		6		0.11		0.0896		0.1163

		7		0.104		0.0859		0.09504

		8		0.091		0.0734		0.08212

		9		0.065		0.0588		0.06669

		10		0.07		0.0571		0.06711

		11		0.06		0.0496		0.06128

		12		0.056		0.0475		0.05544

		13		0.057				0.04835

		14		0.0467		0.0421		0.04585

		15		0.045		0.0425		0.04335

		16		0.0484		0.0475		0.04919

		17		0.0433		0.0388		0.04085

		18		0.0409		0.0396		0.03918

		19		0.0429		0.0429		0.04877

		20		0.0421		0.0388		0.04085

		21		0.0313		0.0371		0.03501

		22		0.0459		0.0463		0.05044

		23		0.0454		0.0296		0.03627

		24		0.0454		0.0384		0.04585

		25		0.0429		0.0385		0.06378

		26		0.12		0.0329		0.65277		0.0471

		27		0.128		0.0313		0.47478		0.0467

		28		0.05		0.0392		0.05544

		29		0.035		0.0363		0.03793

		30		0.0442		0.0359		0.04293

		31		0.0388		0.0367		0.04293

		32		0.0342		0.04		0.04002

		33		0.0438		0.0338		0.04002

		34		0.0392		0.0317		0.03752

		35		0.0375		0.0334		0.04043

		36		0.0313		0.0342		0.03835

		37		0.0479		0.0379		0.04669

		38		0.0475		0.0421		0.04877

		39		0.0475		0.0471		0.05169

		40		0.0629		0.0421		0.04585

		41		0.0546		0.0425		0.04419

		42		0.0563		0.0496		0.05586

		43		0.0704		0.0575		0.07086

		44		0.0642		0.0688		0.08003

		45		0.0871		0.073		0.0867

		46		0.0996		0.0846		0.10546

		47		0.0984		0.0988		0.12172

		48		0.155		0.12		0.16423

		49		0.281		0.228		0.28845

		50		0.357		0.338		0.401

		51		0.746		0.65		0.74406

		52		0.991		0.991		0.99792		0.0463

		53		1		1		1		0.208

		RB index		TU 24dB		TU 24dB
(rotated)		TU 24dB
(MMSE)

		0		0.946		0.828262		0.178

		1		0.277		0.274281		0.168

		2		0.174		0.171321

		3		0.156		0.157149

		4		0.162		0.164235

		5		0.171		0.172572

		6		0.157		0.15965

		7		0.14		0.135473

		8		0.156		0.155898

		9		0.169		0.169237

		10		0.154		0.15965

		11		0.157		0.163818

		12		0.149		0.148812

		13		0.168		0.162151

		14		0.145		0.139225

		15		0.144		0.14506

		16		0.145		0.149646

		17		0.127		0.130054

		18		0.132		0.132138

		19		0.145		0.145894

		20		0.133		0.133389

		21		0.133		0.138808

		22		0.147		0.142143

		23		0.147		0.145477

		24		0.169		0.170071

		25		0.153		0.152147

		26		0.194		0.165486		0.158

		27		0.176		0.162151		0.158

		28		0.161		0.155481

		29				0.149646

		30		0.159		0.154231

		31		0.151		0.150896

		32		0.16		0.1609

		33		0.155		0.156732

		34		0.159		0.162568

		35		0.143		0.144644

		36		0.135		0.133806

		37		0.125		0.124635

		38		0.134		0.131722

		39		0.125		0.125052

		40		0.144		0.144644

		41		0.142		0.141726

		42		0.15		0.145894

		43		0.167		0.170488

		44		0.162		0.1609

		45		0.152		0.150063

		46		0.162		0.161317

		47		0.156		0.157149

		48		0.172		0.16757

		49		0.173		0.171321

		50		0.172		0.168404

		51		0.176		0.171738

		52		0.233		0.255106		0.148

		53		0.933		0.972905		0.172

		2/13/08

		uerxsim: IFFT chan est, 2RB allocation, 0kph or 3kph or 30kph

		Delayed AWGN (Shift AWGN by 0.87usec), 64QAM, R=(676+24)/756, Geometry=21.0dB, 21.2dB --> rotated by -0.87usec (-27 samples)

		Delayed TU channel (Shift TU by 0.87usec), 64QAM, R=(500+24)/756, Geometry=24dB --> rotated by 2.05usec (-63 samples)

		1352 info bits for AWGN, 1000 info bits for TU

		5 HARQ processes {1,2,3,4} to avoid PSC/SSC/PBCH

		Geometry		19.5dB		20.0dB		20.5dB		21.0dB

		pdsch_awgn_nondc_baseline		0.208		0.05002		0.01042		0.00208

		pdsch_awgn_dc_baseline		0.3985		0.12047		0.02293		0.00417

		pdsch_awgn_dc_rotated		0.17132		0.02751		0.005		0.00083

		pdsch_awgn_dc_mmse		0.241		0.0579		0.0192		0.005

		pdsch_awgn_dc_perfch		0.02793		0.00292		0.00083		0.00042

		Geometry		20dB		22dB		24dB		26dB		28dB		30dB		32dB

		pdsch_tu_nondc_baseline		0.238		0.142		0.0776		0.0382		0.0175				0.00492

		pdsch_tu_nondc_perfch		0.216		0.123		0.0659		0.0303		0.0123		0.00546		0.00296

		pdsch_tu_dc_baseline		0.292		0.182		0.117		0.073		0.0463		0.0346		0.0308

		pdsch_tu_dc_rotated		0.265		0.159		0.0936		0.0495		0.0259		0.0153		0.0117

		pdsch_tu_dc_mmse		0.26		0.154		0.0855		0.0393		0.0177		0.0125		0.0186

		pdsch_tu_dc_perfch		0.231		0.135		0.0707		0.029		0.0117		0.00563		0.00342

		Geometry		20dB		22dB		24dB		26dB		28dB		30dB		32dB

		pdsch_tu_nondc_baseline		0.26053		0.17216		0.10671		0.07295		0.05169		0.04544		0.04419

		pdsch_tu_nondc_perfch		0.2138		0.1234		0.0642		0.0321		0.0117		0.005		0.00333

		pdsch_tu_dc_baseline		0.3168		0.22051		0.15507		0.11838		0.10379		0.09379		0.09712

		pdsch_tu_dc_rotated		0.29804		0.1955		0.13381		0.09254		0.07253		0.06503		0.06503

		pdsch_tu_dc_perfch		0.23051		0.13381		0.0717		0.02626		0.01209		0.00459		0.0025

		*SubChipSim

		IorNo		20dB		22dB		24dB		26dB		28dB		30dB		32dB

		pdsch_ifft5_30kph		0.28794		0.18162		0.12174		0.07992		0.05544		0.04368		0.03532

		pdsch_ifft5_3kph		0.23833		0.14474		0.10822		0.0629		0.04254		0.0308		0.02038

		pdsch_mmse0_30kph		0.27751		0.1717		0.11346		0.07618		0.05058		0.03702		0.0288

		pdsch_mmse0_3kph		0.2705		0.16728		0.09832		0.06572		0.04288		0.023		0.01654

		pdsch_perfch		0.2263		0.1297		0.07338		0.03918		0.01602		0.01006		0.00546
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PDSCH, SISO, Delayed-TU 3Kph, 
1000 bits, 2 RBs, 64QAM
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SubChipSim
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		2/28/2008 - QCT comparison

		Geometry for 10% BLER

				QCT		CR&D





		Geometry		-1.6dB		-1.4dB		-1.2dB		-1.0dB		-0.8dB		0.8dB		1.0dB		1.2dB		1.4dB		3.0dB		3.2dB		3.4dB		3.6dB		3.8dB		4.0dB		4.2dB		5.8dB		6.0dB		6.2dB		6.4dB		6.6dB		6.8dB		7.0dB		7.2dB		7.4dB		7.6dB		7.8dB		8.0dB		8.2dB		8.4dB		8.6dB		8.8dB		9.0dB		9.2dB		9.4dB		9.6dB		9.8dB		10.0dB		10.4dB		10.6dB		10.8dB		11.0dB		11.2dB		11.4dB		12.2dB		12.4dB		12.6dB		12.8dB		13.0dB		13.2dB		13.4dB		14.2dB		14.4dB		14.6dB		14.8dB		15.0dB		15.2dB		15.4dB		15.6dB		15.8dB		16.0dB		19.0dB		19.2dB		19.4dB		19.6dB		19.8dB		20.0dB		21.0dB		21.2dB		21.4dB		21.6dB		21.8dB		22.0dB		22.2dB		22.4dB

		pdsch_awgn_qpsk_920bits		0.66173		0.35787		0.13023		0.02821		0.0046

		pdsch_awgn_qpsk_1376bits												0.56571		0.23205		0.05361		0.0066

		pdsch_awgn_qpsk_1936bits																						0.91738		0.64973		0.28546		0.07141		0.0112		0.0006

		pdsch_awgn_qpsk_2480bits																																						0.71874		0.40048		0.13723		0.03461		0.008		0.003

		pdsch_awgn_qpsk_2624bits																																																		0.78256		0.54031		0.29126		0.14043		0.06401		0.03201		0.018		0.0106

		Geometry		3.0dB		3.2dB		3.4dB		3.6dB		3.8dB		4.0dB		4.2dB		5.8dB		6.0dB		6.2dB		6.4dB		6.6dB		6.8dB		7.0dB		7.2dB		7.4dB		7.6dB		7.8dB		8.0dB		8.2dB		8.4dB		8.6dB		8.8dB		9.0dB		9.2dB		9.4dB		9.6dB		9.8dB		10.0dB		10.4dB		10.6dB		10.8dB		11.0dB		11.2dB		11.4dB		12.2dB		12.4dB		12.6dB		12.8dB		13.0dB		13.2dB		13.4dB		14.2dB		14.4dB		14.6dB		14.8dB		15.0dB		15.2dB		15.4dB		15.6dB		15.8dB		16.0dB		19.0dB		19.2dB		19.4dB		19.6dB		19.8dB		20.0dB		21.0dB		21.2dB		21.4dB		21.6dB		21.8dB		22.0dB		22.2dB		22.4dB

		pdsch_awgn_16qam_1840bits		0.9882		0.85137		0.44809		0.10042		0.0104		0.0006

		pdsch_awgn_16qam_2760bits																0.9988		0.95939		0.68234		0.22684		0.03001		0.0022

		pdsch_awgn_16qam_3864bits																																																0.993		0.89618		0.53051		0.14223		0.0196		0.001

		pdsch_awgn_16qam_4968bits																																																																								1		0.995		0.92739		0.65573		0.26045		0.05621		0.0098

		pdsch_awgn_16qam_5248bits																																																																																										0.71654		0.56491		0.43369		0.33087		0.25525		0.20204		0.15943		0.13463

		Geometry		7.0dB		7.2dB		7.4dB		7.6dB		7.8dB		8.0dB		8.2dB		8.4dB		8.6dB		8.8dB		9.0dB		9.2dB		9.4dB		9.6dB		9.8dB		10.0dB		10.4dB		10.6dB		10.8dB		11.0dB		11.2dB		11.4dB		12.2dB		12.4dB		12.6dB		12.8dB		13.0dB		13.2dB		13.4dB		14.2dB		14.4dB		14.6dB		14.8dB		15.0dB		15.2dB		15.4dB		15.6dB		15.8dB		16.0dB		19.0dB		19.2dB		19.4dB		19.6dB		19.8dB		20.0dB		21.0dB		21.2dB		21.4dB		21.6dB		21.8dB		22.0dB		22.2dB		22.4dB

		pdsch_awgn_64qam_2760bits		0.9776		0.72875		0.19284		0.0126		0.0004		0		0

		pdsch_awgn_64qam_4144bits																																		0.92799		0.45389		0.06601		0.003		0		0

		pdsch_awgn_64qam_5792bits																																																												0.94639		0.60732		0.15823		0.0136		0.0006		0

		pdsch_awgn_64qam_7456bits																																																																																0.36927		0.13463		0.04601		0.0214		0.0114		0.0056

		pdsch_awgn_64qam_7864bits																																																																																												0.18304		0.09722		0.06021		0.03541		0.0228		0.0158		0.0104		0.0064
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