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Outline

C Highlights from the 8 CSP/NET breakout session

C QD models for IEEE 11ad/ay
C Link Abstraction in IEEE 1lay (BER) and 3GPP NR (BLER, LDPC)
C How can we use testbeds to validate/improve simulations?

C What have we accomplished?

C Moving forward..
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QuastDeterministic models for IEEE 11ad/s

Define the scenario (nodes position,
mobility, environment geometry, etc.)

Q-D Realization software*

For each pair
of nodes

NYU

<A

Define the phased antenna array
properties (number of elements,
geometry, etc.) and codebook
parameters (number of sectors, usage)

ns-3 802.11ad with Q-D channel

Codebook Generator*

* Channel Impulse Response
* Antenna Array Radiation Pattern

b

Q-D File

Number of paths, path Loss, delay,
AoA, AoD, etc.
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=l Codebook File

Steering Vector, Antenna Weight

- Vectors, etc




Q-D Visualizer
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L-Room Scenario Multi-STAS scenario Outdoor Scenario
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Exponential Effective SNR Mapping for 11ay

Yeff = — ln(

BER
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subcarrler SNRs

empirically determined constant

EDMG-OFDM-PHY,SU-SISO,
11ayLRCM, AES5, MCSx, Lo1-10

Do ]) el B ’ ik
scalar y g

= = =MCS1AWGN
MCS1 EESM
= = =MCS6 AWGN
MCS6 EESM

MCS11 AWGN
MCS11 EESM
- = =MCS16 AWGN
MCS16 EESM

SNR (Es/NO)[dB]
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Link-layer simulation

Q-D fading channel <:> AWGN
(100 locations) _| BER/SNR curve
B for

eachMGS

System-level simulation

Use B to compute Use AWGN curve
effective SNR with effective SNR
to get BER

EESM was calibrated using link layer simulation in one environment
Need to be validated in other environments
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Mutual Information Based SNR Mapping for 118

MIB inverse

N
M =I(SINR )= %Z I, (SINR,)

AV =t

(1 N A
=SINR, =I"'(M)=I"| => "I (SINR g |
o 'Vzl ” "'[ g | | s j:> Effective
The mapping is already E> ‘ ol =y SNR
defined for each modulation 1| i ) ~ Use AWGN curve
: SNRL 48] @ B S R - a meu“:‘. ) U
Obtain I, value
EDMG-OFDM-PHY,SU-SISO,Lo1-100
oo o 2k
SNR; || SNR, | | SNRs | «++ | SNR, |:> Average |,
£ o System-level simulation

= = =MCS1AWGN
MCS1 MMIB
= = =MCS6 AWGN
MCS6 MMIB
MCS11 AWGN

e MCS 11 MMIB
= = =MCS16 AWGN

* MMIB is environment independent

Pt e Seems to drift for BER < 102 ler

SNR (Es/N0)[dB]

@ TANDON SCHOOL
NYU OF ENGINEERING yREYLELS!



EESN optimization for NR LDPC Coding

N
. . 1
Optimization is carried out for: SINR.; = —f+In (ﬁz vxp(n/ﬁ))
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:JNDmB)
Solid Lines: AWGN BLER curves
x Marker: Simulation BLER vs. SNR¢ ¢
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I LookUp Table

INTERDIGITAL
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