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Abstract: The necessary edits and discussion points are highlighted in order to implement higher order 
APSKs to the SC PHY mode of IEEE 802.15.3d.

Purpose: For discussion and consideration to edit IEEE 802.15.3d Standard
Notice: This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for 
discussion and is not binding on the contributing individual(s) or organization(s). The material in this 
document is subject to change in form and content after further study. The contributor(s) reserve(s) the right 
to add, amend or withdraw material contained herein.
Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE 
and may be made publicly available by P802.15.
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In-Line Edits
4.5b.1 THz PHY characteristics

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

Proposed Edit

The THz-SC PHY supports a wide range of modulations: 𝜋/2 BPSK, 𝜋/2 QPSK, 𝜋/2 8-PSK, 𝜋/2 8-APSK, 16-
APSK, 32-APSK, 16-QAM, and 64-QAM…
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In-Line Edits
6.4.11d THz PRC Capability IE

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

Proposed Edit

2 16-APSK

3 32-APSK

4 16-QAM

5 64-QAM

Question: Is it important that the standard is backwards-compatible? It may make more sense 
to have the APSKs in bits 2 & 3 where the QAMs used to go. 



doc.: IEEE 802.15-22-0227-01-03ma

Submission Slide 5

In-Line Edits
6.4.11f THz Pairnet Operation parameter IE

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

These reserved bits should be included in the 
SC Supported Modulations
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In-Line Edits
6.4.11e THz PRDEV Capability IE

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

These reserved bits should be included in the 
SC Supported Modulations
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In-Line Edits
13.2.2.1 Modulation

May 2022

Duschia Bodet, Northeastern University

The constellation diagrams of 𝜋/2 8-APSK, 16-APSK, and 32-APSK are shown in Figure 13-3, 
Figure 13-4, and 13-5 respectively.

The normalization factors for 𝜋/2 QPSK, 𝜋/2 8-PSK, 𝜋/2 8-APSK, 16-APSK, 32-APSK, 16-QAM 
64-QAM are 1, 1, 2/√11, ____ , _____ , 1/√10, and 1/√42 respectively.

Currently in Standard

Proposed Edit

Questions for the Group: 
Why do you specify 3 bits per symbol? What do you mean by the input bit d1? Also are the 

parenthesis around sqrt(10) intentional?  
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Insert Figures
13.2.2.1 Modulation

Insert Figures 12-4 and 13-5

May 2022

Duschia Bodet, Northeastern University

Questions for the Group: 
Would we like to standardize the 3-ring or the 2-ring 32-APSK or both? (3-ring may help with phase 
noise, but we can see how simulations perform)
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In-Line Edits
13.2.2.1 Modulation

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

These 
numbers may 

change in 
accordance 
with the next 

slide

Discussion Points: 
Still unsure of how to calculate these values…

• We are unsure how long the headers are
• There seems to be quite a bit of variation in how long the payload can be for the frames

Is there a script that was used to create this chart? Or is there someone we could reach out to help us 
understand how they got these numbers?
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In-Line Edits
13.2.2.6 Frame Related Parameters

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

modulation schemes are 1, 2, 3, 3, 4, 5, 4, and 6 for BPSK, QPSK, 8-PSK, 8-APSK, 16-APSK, 32-APSK, 
16-QAM, 64-QAM, respectively.

Proposed Edit

MCS identifier 𝑵𝑪𝑩𝑷𝑩 (PW length = 0) 𝑵𝑪𝑩𝑷𝑩 (PW length = 8)

0,1 64 56

2,3 128 112

4,5,6,7 192 168

8,9,10 256 224

11 320 280

12,13 384 336

Discussion Points: 
The MCS identifier numbers will change 

depending on what order we decide to list the 
modulation schemes and what/how many FEC 

rates we will support for the new APSKs. 
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In-Line Edits
13.2.4.1 EVM Requirement

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

Discussion Points: 
Still unsure of how to calculate these values 

for the higher order APSKs…

Is the process to…
• Calculate the standard BER v. SNR
• Calculate the BER v. SNR curve 

considering the given FEC rate
• Find the SNR corresponding to BER 

=10()*
• Calculate Max EVM based on this SNR

If not, how do you calculate these EVM 
values? 

If so, how do you calculate the coding gain?
These are LDPC codes, correct? Do we 
know what the minimum distance is? Or is 
there a different way to find the coding 
gain?
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In-Line Edits
13.2.5.2 Receiver sensitivity

May 2022

Duschia Bodet, Northeastern University

Currently in Standard

Discussion Points: 
Same as previous slide…


