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Abstract

This document is part and is in support of the complete proposal described in 802.11-10/432r0 (slides) and 802.11-10/433r0 (text).

This document contains physical layer (PHY) simulation results for the complete proposal.

1 Simulation Conditions

Except as noted below, the following general conditions were employed for the PHY simulations.

1.1 Packet Lengths

8192 bytes for data frames and 256 bytes for control frames (MCS 0 Control PHY only) were employed.
1.2 Channel Models

· Additive White Gaussian Noise (AWGN) model

· 802.11ad Channel Models

· Channel 1: Conference room, omni TX, omni RX, LOS

· Channel 2: Conference room, omni TX, directional RX, NLOS

· Channel 3: Conference room, directional TX, directional RX, NLOS

· Channel 4: Living room, omni TX, omni RX, LOS

· Channel 5: Living room, omni TX, directional RX, NLOS

· Channel 6: Living room, directional TX, directional RX, NLOS

1.3 Hardware Impairments

1.3.1 Phase Noise

The phase noise in the simulation follows 802.11-09/0296r16.  An example plot of the phase noise from the simulation is given below.
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1.3.2 PA Non-linearity

The power amplifier (PA) non-linearity model from 802.11-09/0296r16 was employed.  The proper back off from saturation was selected to meet the both the TX spectral mask and TX EVM requirements of the proposal.  

The following PA output backoffs (with respect to PA saturation power) were used for the packet error rate (PER) simulations:

· MCS 1-5 (SCM/BPSK) 

5.2 dB

· MCS 6-9 (SCM/QPSK) 

6.7 dB

· MCS 10 (SCM/16QAM) 
6.8 dB

· MCS 11-12 (SCM/16-QAM) 
7.0 dB

· MCS 13-14 (OFDM/SQPSK)
10.0 dB

· MCS 15-17 (OFDM/QPSK)
10.0 dB

· MCS 18-21 (OFDM/16-QAM)
12.0 dB

· MCS 22-24 (OFDM/64-QAM)
14.0 dB

1.3.3 Frequency offset

Carrier frequency and symbol timing were offset by -13.675ppm at the receiver
2 Control PHY Simulations

From the complete proposal, 802.11-10/0433r0, section 21.4.
2.1 Simulation Conditions
Frame size 256 bytes.

2.2 Simulation Results 
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3 OFDM MCS Simulations

3.1 OFDM Modulation and Coding Sets

From the complete proposal, 802.11-10/0433r0, section 21.5.
	MCS index
	Modulation
	Code Rate
	NBPSC
	NCBPS
	NDBPS
	Data Rate (Mbps)

	13
	SQPSK
	1/2
	1
	336
	168
	693.00

	14
	SQPSK
	5/8
	1
	336
	210
	866.25

	15
	QPSK
	1/2
	2
	672
	336
	1386.00

	16
	QPSK
	5/8
	2
	672
	420
	1732.50

	17
	QPSK
	3/4
	2
	672
	504
	2079.00

	18
	16-QAM
	1/2
	4
	1344
	672
	2772.00

	19
	16-QAM
	5/8
	4
	1344
	840
	3465.00

	20
	16-QAM
	3/4
	4
	1344
	1008
	4158.00

	21
	16-QAM
	13/16
	4
	1344
	1092
	4504.50

	22
	64-QAM
	5/8
	6
	2016
	1260
	5197.50

	23
	64-QAM
	3/4
	6
	2016
	1512
	6237.00

	24
	64-QAM
	13/16
	6
	2016
	1638
	6756.75


3.2 Simulation Results
3.2.1 OFDM MCSs 13-24 on AWGN
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3.2.2 OFDM  MCSs 13-24 on Channel Model #1 - Conference room, omni TX, omni RX, LOS
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3.2.3 OFDM  MCSs 13-24 on Channel Model #2 - Conference room, omni TX, directional RX, NLOS
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3.2.4 OFDM  MCSs 13-24 on Channel Model #3 - Conference room, directional TX, directional RX, NLOS
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3.2.5 OFDM  MCSs 13-24 on Channel Model #4 - Living room, omni TX, omni RX, LOS
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3.2.6 OFDM  MCSs 13-24 on Channel Model #5 - Living room, omni TX, directional RX, LOS
[image: image9.wmf]0

5

10

15

20

25

30

10

-2

10

-1

10

0

CNR (dB)

packet error rate

 

 

13

14

15

16

17

18

19

20

21

22

23

24


3.2.7 OFDM  MCSs 13-24 on Channel Model #6 - Living room, directional TX, directional RX, LOS
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4 Single Carrier MCS Simulations

4.1 Modulation and Coding Sets 

From the complete proposal, 802.11-10/0433r0, section 21.6.
[image: image11.png]Table 63 — Modulation and Coding Scheme for SC

Data Rate
MICS Index Modulation Negps Repetition | Code Rate (OMbps)
1 /2-BPSK 1 2 12 385
2 7/2-BPSK 1 1 12 770
3 W2-BPSK 1 1 5/8 962.5
4 7/2-BPSK 1 1 34 1155
5 W2-BPSK 1 1 13/16 1251.25
6 W2-QPSK 2 1 12 1540
7 /2-QPSK 2 1 5/8 1925
B W2-QPSK 2 1 34 2310
9 W2-QPSK 2 1 13/16 2502.5
10 W2-16QAM 4 1 12 3080
11 W2-16QAM 4 1 5/8 3850
12 W2-16QAM 4 1 34 4620





4.2 Power Amplifier Backoff Justification
Examples of the transmit mask and EVM are given below to justify the choice of power amplifier backoff employed in the single carrier simulations,
4.2.1 BSPK Spectral Mask Results  
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4.2.2 QPSK Spectral Mask Results
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4.2.3 16-QAM Spectral Mask Results
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4.2.4 QPSK EVM Results
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4.2.5 [image: image25.emf]0 5 10 15
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4.3 Simulation Results

4.3.1 SC MCSs 1-12 AWGN
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4.3.2 SC MCSs 1-12 Channel Model #1
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4.3.3 SC MCSs 1-12 Channel Model #2
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4.3.4 SC MCSs 1-12 Channel Model #3
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4.3.5 SC MCSs 1-12 Channel Model #4
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4.3.6 SC MCSs 1-12 Channel Model #5

[image: image21.emf]0 5 10 15 20 25

10

-2

10

-1

10

0

RX SNR (dB)

PER

Channel Model #5

 

 

mcs=1

mcs=2

mcs=3

mcs=4

mcs=5

mcs=6

mcs=7

mcs=8

mcs=9

mcs=10

mcs=11

mcs=12


4.3.7 SC MCSs 1-12 Channel Model #6
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5 Low Power Single Carrier MCS
5.1 Simulation Conditions
· AWGN

· Uncoded Packet length = 4K octets

· Stop after finding 250 frames in error

· Multipath

· RMS delay spread ~ 1 ns (maximum delay spread = 5 ns)

· Uncoded Packet length = 4K octets

· Stop after finding 250 frames in error
· No non-linear impairments
5.2 AWGN Simulation Results
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5.3 Multipath Simulation Results
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