March 1998 doc.: IEEE 802.11-98/113

March 1998 doc.: IEEE 802.11-98/113

IEEE P802.11
Wireless LANS

Complement to Comparison DATA of QPSK modulation

March, 1998
Kazuhiro OKANOUE, Y oshikazu KAKURA, Tomoki OHSAWA
NEC Corporation

4-1-1, Miyazaki, Miyamae-ku, Kawasaki, 216-8555, JAPAN
Tel: +81 44 856 2255
Fax: +81 44 856 2230
E-mail:{ okanoue,kakura,ohsawa} @ccm.CL .nec.co.jp

Submission Slide 1 Okanoue,K akura,Ohsawa, NEC Corp.

March 1998 doc.: IEEE 802.11-98/113

Requirements for 5GHz Wireless LAN
Scalability

e Large system capacity
» Robustness against multipath fading
* Implementation (simple and flexible)
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TX-RX Power Consumption Balance
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Feature of our proposal

» Large system capacity
— 5 channelsfor U-NII lower and middle band
— 4 channels for U-NII upper band
» Robustness against multipath fading
— 100nsec delay spread (simple implementation)
— 160nsec delay spread (complex implementation)
* Implementation (ssimple and flexible)
— PMA-MLSCE (as an implementation example)
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Equalizer Implementation
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System Capacity
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General Description
Parameter Value(s)
Data Rates Supported 25Mbps, 20.3125Mbps
Channel Spacing 18.75Mhz
Center Frequencies 5162.5, 5181.25, 5200.0,5218.75,5237.5 for loewer band [MHz]
5262.5, 5282.25, 5300.0, 5318.75,5337.5 for middle band [MHZz]
5746.875,5765.625,5784.375,5803.125 for upper band [MHz]
Power Levels 40mW for 5162.5, 5181.25, 5200.0,5218.75,5237.5 MHz
200mW for 5262.5, 5282.25, 5300.0, 5318.75,5337.5 MHz
800mW for 5746.875,5765.625,5784.375,5803.125 MHz
Sensitivities -76dbm for 20.3125Mbps, -74dbm for 25Mbps
CCA threshold -78dm
Clock Rate accuracy +/- 10ppm
Carrier Frequency accuracy +/- 20ppm
Waveform implementation RMS value of error signal power between actual tranmitted signals
accuracy specification method around ideal signal points sampled at an ideal sample timing
Power Backoff in RF PA 3dB for 25Mbps and 20.3125Mbps
Implementation Complexity depending on receiver architecture
30k gates for modems except equalizer
40k gates for simple equalizer
100k gates for complex equalizer
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Spectrum Mask for calculation of maximum power
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Per-Rate Feature Summary

Parameter Rate A RateB

Datarate 25Mbps 20.3125Mbps

ECC method None (31,26) expanded Hamming code

Interleaving method None None

Suggested minimal -74dbm® -76dbm”

senditivity

Suggested Co-Channel DUR more than or equal to 10dB DUR more than or equal to 10dB

rejection

Suggested Adjacent DUR more than or equd to -10dB DUR more than or equd to -10dB

Channdl rglection

Suggested Alternate DUR more than or equd to -25dB DUR more than or equd to -25dB

Channdl relection

Implementation Accuracy | RMS of the error signal power < RMS of the error signdl power <

0.125 0.125

1) Assumptions:
noise floor of =174 dBm/Hz, +74dB for transmission bandwidth
noise figure +10dB, an implementation margin of +5dB
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Per-Rate Performance Summary
(Simple Implementation)

Parameter 25Mbps 20.3125Mbps
Eb/No at PER=10%, AWGN, 64b 9dB 6.5dB

Trms at PER=10%, noise free, 64b 100nsec 100nsec
Eb/No @ 20%, with Trms @ 10%, 64b 20dB 20dB

Eb/No at PER=10%, AWGN, 1000b 10.5dB 8dB

Trms at PER=10%, noise free, 1000b 100nsec 100nsec
Eb/No @ 20%, with Trms @ 10%, 1000b 20dB 20dB

CCIl immunity [dB] 8 7

ACI immunity [dB] -12 -11

CW jammer immunity [dB] 28 28
Narrowband Gaussian noise immunity [dB] 9 <7

Phase noise tolerance, (BW=50 kHz), rad? 12(Y rums=0.25) 12(Y rus=0.25)
[dBc] at which PER becomes 10%
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Per-Rate Performance Summary
(Complex Implementation)
Parameter 25Mbps 20.3125Mbps
Eb/No at PER=10%, AWGN, 64b 9dB 6.5dB
Trms at PER=10%, noise free, 64b 170nsec 170nsec
Eb/No @ 20%, with Trms @ 10%, 64b 20dB 20dB
Eb/No at PER=10%, AWGN, 1000b 10.5dB 8dB
Trms at PER=10%, noise free, 1000b 160nsec 160nsec
Eb/No @ 20%, with Trms @ 10%, 1000b 20dB 20dB

CCIl immunity [dB] 8dB 7dB

ACI immunity [dB] -12dB -11dB
CW jammer immunity [dB] 28dB 28dB
Narrowband Gaussian noise immunity [dB] 9dB <7dB

Phase noise tolerance, (BW=50 kHz), rad?
[dBc] at which PER becomes 10%

12(Y rws=0.25) | 12(Y rws0.25)
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Timing and Overhead related Summary

Attribute Suggested Value
aSlotTime 9.99msec
aCCATime 5msec
aRxTxTurnaroundTime  |2.4nsec
aTxPLCPDelay 0.4 msec
@aRxTxSwitchTime 0.3 nmsec
aTxRampOnTime 0.7msec
aTxRFDelay 1msec
aSIFSTime 7.4sec
aRxRFDelay 1sec
aRxPL CPDelay 2nsec
aM A CProcessingDel ay 2nsec
aTxRampOffTime 0.7msec
aPreambl el ength 10.56sec
aPL CPHdrLength 1.28nsec
aM PDUDurati onFactor 1.0 for 25Mbps,
1.23077 for 20.3125Mbps
@AirPropagationTime 0.5msec
aCWmin 15
aCWmax 1023
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SlotTime and SIFSTime

SotTime=CCATime+RxTxTurnaroundTime+AirPropagationTime+tMACProcessingTime

SIFSTime=RxRFDelay+RxPL CPDelay+M A CProcessingDelay+RxTxTurnaroundTime

CCATime RxRFDday lusec | dusec
RxPLCPDday 2ueC
Timeto detect lusec
Enveope(Doc 98/35,
Section 3.2)
RXTxTurnaround | TXPLCPDday O4usec | 24usc
Time RXTxSwitchTime 0.3usec
TxRampOnTime 0.7%c
TXRFDday lusec
AirPropagationTime 0.5usec
MACProcessngTime 2usec
SlotTime=8.9usec SIFSTime=7.4usec
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