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Letter Ballot Comment on
Quasi-guard Subecaniers

Comments on the number ofi guasi-guarad
sulcarriers were submitted tos Letter Ballet (LB)
1 (#428) and LB 2 (#78)

System can be further optimized: by allowing| the
AUMBEr of guasi- guard sulcarriers to e
s different from that of guard subcarriers

\:ft decument requires the numoer of
U

f
CJL| Parriers to e the same as that of guasi-
JUENEAS bc yriers
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Simulation Scenario

g - » Wideband filtered transmit signal with
g N left-, right- guard sub-carriers: 91, 92

» Assume the scenario that two equal
sub-bands, each with half of the
transmitter bandwidth are served

e Simulation parameters:

 TX FFT: 1024

Rx filter

response Vs ' [ RX FFT 512

* Number of quasi-guard sub-carriers:
0,20 or 46

Decoded data
sub-carriers

Number of mid-guard
sub-carriers:
0, 20 or 46




Simulatien; Block Diagram

Load
subcarriers with
modulated
symbols (guard

and pilot tones
Random data modulator loaded with “0")
for other sub-band

Random Forward Error Modulator
Data Correction (BPSK, QPSK, /L
Source Encoding 16 QAM,...)

Desired sub-band
Receive filtering &
Down-sampling

Compute average transmit
signal power & noise variance
for the desired SNR

AWGN
generator

Data Symbol Channel De- BER/

- Interleaving &
Demodulation Decoding BLER/
FER

computation

Include
Cyclic
Prefix

De-
assemble
Data frame

Assemble Up-sampling
Data & RRC
frame filtering

Remove
Cyclic FFT
Prefix




Power spectral density: of transmit signal

- 2/ SUb-bands

Transmit signal power spectrum

» WWW ' ' ' * Simulated transmit signal
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S - o o R A e Parameters:
e TX FFT: 1024

» 91, 92 guard sub-carriers
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Probability of bit error

10°F

100

Uncoded Bit Error Rate Performance

- fior different numbers of Quasi-Guard subecarriers

IUncoded BEIR performanlce | | QPSK, UnCOded
' Ne PA nenlinearity
Comparisen hetween:

e 0,20 and 46 guard
Sub-carrers between
2 sub-bands

Decrease in data
threughput as nuMmer of
guardi sulb-carriers
Increases

Un-coded BER
PErfermance Improves as
[ < 20 q:uasi—guard éubcarriers | : : : : 1 number Of ql:IaSI_guard

| | — 46 quasi—guard subcarriers | sub-carriers Increases:

* 0 quasi—guard subcarrier

QPSK, CC R-1/2 | | | 1 3 - e ~0.3dBat 10° BER,
In case of 46 guasi-

5 5.5 6 6.5 7 75 8 8.5 9 guard sub-carfiers

E/N, (dB)




SuUmmaly.
Tradeoff between threughput and degradation

Insignificant difference between 20 and 46 guasi-
guard sulcarriers

e 20 guasi-guard subcarrers IS an eptimal number In| this
case

Shoews that the eptimal nUmBEr o guasi-guard
sulcarrers cani lbe veny: different from that for the
nermallguardi subecaniers at the hand edge

N mm@ftlon iesults alse shew! the iImplication; on
radeonJoetween chiannellspacing and
oot

ance degradation due ter Adjacent Channel
ierenc
o A deg tsy&tem aspect when multiple carriers are deployed in a given

1501 the Eve

criennel gl
o Iniforrpziife g&)uld e provided for evaluation: in acecerdance with Section

ation‘gtriteria Document




Reverse-link Trransmit \Wavetorm

|_etter Ballot 1 Comment #22
_etter Ballot 2 Comment #17, #18

OEDM wavefernm has a high Peak-te-Average
POWEF latie, with the fellewing disadvantages:

e Reduced power efficiency.

e Undesirable for mobile transmitters in the reverse link
e Reqguires higher backefii at the pewer amplifier for:

\‘\;ompliance Withi out-of-band speciral emission reguirements
eduction ofi In-hand distortion

ehluction off adjacent channel interference
CAVIemate Wwavefonm should be considered, e.g.,

DET S8 %ij \FDI\/I




PAPR Comparisen: OEDM vs DET
spread OFEDMiwavetornm

Complementary Cumulative distribution of Signal Power

. . . . . : DET spread

— OFDM: 10™* PAPR = 9.54 dB | ] @)=D)\Y
— — DFT spread OFDM: 104 PAPR = 7.0 dB : |

OUIpPErforms
OEDMiwaveferm
by 2.54 dB at 10+
CCDF PAPR

3 4
Instantaneous signal power/Average power (dB)




RPower Spectitum: OEDMivs DET:

spread OFEDMiwavetoernm

Power spectrum of transmitted signal DET spread

? (" Y R ? ? OFDMIhas
| | | | | | significantly lower
10 : out-of-band

E spectral emission

= than OFDM
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Power Amplifier model

* The PA model used in this simulation is RAPP’s model for the AM/AM
characteristic:

* Model parameter p = 2

» Operating point of PA selected such that the Output Backoff is about 5 dB

Power Amplifier Characteristic
T T

— RAPP PA model, p=2, OBO: 5dB (V__/V_ _=5dB)
sat avg

1 1
0.05 0.1
Vin V)




Conclusion

PAPR performance of DET spread OEDM
Wavefiernm| eutperferms that oif OFDIM waverorm

Significantly.
Clipping of OFDM signal te reduce the PAPR will

lesult in out-ef-nand spectral re-growin
e More severe than that shewn en Slide 10, Which Is caused by the

PA model en Slide 11
Fllterlng of the signal at the PA output leads 1o
\F(u\fh onall problems, e.g., INcrease In INSertion| Ioss
ur er reduce the range and coverage of the reverse link
vt atl e waveform withlower PAPR should be
Of ) ﬁe\\bd 8\: a reverse link coverage that is

% ithi existing deployed technoelegy,

@
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