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Background

e Commit request 4p8 5 was presented in the COM ad hoc meeting on May 05, 2025 during the
May interim in New Orleans (shakiba 3dj COM 03 2505.pdf)

e The request was to address an issue with implementation of an earlier commit request
(change #4 of commit request 4p7 _4) as well as to decide on the opportunity to reduce the
runtime when quantization noise feature is enabled

Suggestion
® COHSGHSUS Was tO prOCEEd Wlth Opthn 3 e Options to consider for commit request 4p8_5:
1) Fix the issue and fully implement change #4 of commit request 4p7_4 and accept 2x increase in the run time
® A fO”OW'Up Was requested to provide more 2) Ere];/ye;tu/:he change (although not implemented properly) and reduce the run time overhead from 106% to
Content On Option 3 and a COde SmeiSSion ::i:rya:::Itlop(e:(::lfltyrizu:;l::lj;si:(let:fvt::i::aisgzwereimplemented properly (see next slide)
request th rough the Open Sou rce repository 3) Have both options (already implemented in the code) and a switch to select the method

4) Defer the decision and continue to investigate the impact on COM for more cases

e Since now version 4p90 is available, this
follow-up presentation and the code change
request are relative to version 4p90

e Open to discussions and decision on options
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https://www.ieee802.org/3/ad_hoc/COM/public/2505/shakiba_3dj_COM_03_2505.pdf
https://www.ieee802.org/3/ad_hoc/COM/public/2505/shakiba_3dj_COM_03_2505.pdf

Introduction

e Two methods have been considered for calculation of quantizer clip level during the
optimization loop

“ ” Average Runtime Overhead | Average Runtime Overhead

2) “Slow” (more accurate) 3% Overhead 106% Overhead

e For 3x112 of test cases COM difference between two methods is almost negligible except for
two cases
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e Option 3 implements both methods and enables the user to select one through a switch
defined as a parameter in the COM configuration
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Description of the Change to Implement Option 3

e Both methods are already available in the code (in function “get_PSDs”)

e What the change does:

1) Addition of a switch to select between two methods in the “get_PSDs” function
a) Bypass calculation of pulse response during optimization iterations if “Fast” method is selected

b) Only calculate signal PDF during optimization iterations if “Slow” method is selected

2) Addition of a new parameter in the parameter section of “com_ieee8023 4p90” to select the method

e Further runtime reduction is expected for the “Fast” method due to the additional saving of
1)a) above

e Link to the branch containing new version of the code with the above changes:

https://opensource.ieee.org/shakiba/com code/-/tree/Quantization Noise?ref type=heads

e Link to the merge request:

https://opensource.ieee.org/802-com/com code/-/merge requests/7
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Change 1)a) “diff”

M}, 1,chdatall).ctle_iap_response}; 2
else & onml 1

ISE  When 18 IRpUT WOSs 0 pWLSE FESpOnsE Not S-po

if isfield(chdata(1),'ctle_pulse_response’)

htn=chdata(l}.ctle_pulse_response;
if ~DP.COMPUTE_CDM || strcmp(param.clip_method, "Slow') ¥ “if" to "end" section chonged by Hossein S
if ~0F.TOMODE

htn=Ffilter(ones(1,M},1,chdatall).ctle_imp_response); 2 e d I TxFFE i
else & use when the input wos o pulse ra e not
if isfisld(chdata(l),'ctle_pulse_response')
htn=chdata(l}.ctle_pulse_response;
else
htn=Filter{ones(l, param.samples_per_ui),1, chdata(1l).ctle_imp_response);
end
end
htn=htn(mod (curser_i,M)+1:end-mod(cursor_i,M)); % align to sample poin
htn=reshape(htn,1,[1}; % moke row vector:
htn=[ htn{l:floor(length(htn)/MIsH) 1;
htn= [htn zeros(l,num_uvixM-lengthlhtn)) 1;
htn=htn(1l:M:end) ;% resouple
if num_wizlength(htn)
hext=[htn zeros(l, num_ui-LlengthChtn))];
else
htn=filter({ones{l,param.samples_per_vi) 1, chdata(l).ctle_imp_response);
hextshtnil:num_ui);
end
end
htn=htn{mod{cursor_i, M)+1:end-mod(corsor_i,M)}; % olign to somple point
htn=reshape(htn,1, [1}; % moke row vectors
htn=[ htn(l:floor({length(htn)}/H)*N) ];
htn= [htn zeros(l, nom_uisM-Length(htn)) ];
htn=htn(l:M:end);% re I
if num_vixlengthihtn)
hext=[htn zeros(l,num_uvi-length{htn})];
elze
hext=htn(l:num_vil;
end
if ~0P.COMPUTE_CDM
result.S_tn=sigma_¥2#184(-SNR_TX/10}%(abs(ffthext)})).*2/param.fb; ¥ this corresponds to +/- pi
result.5_tn_rms = sgrt{sum(result.S_tn)}® delta_f);
else

elseif DP.COMPUTE_CDM % " f
ult.8_tn.*H_rxffe_2;

result.5_tn_rms = sgrt{sum(result.S_tn)® delta_f);:

end
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Change 1)b) “diff”
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Change 2) “diff”

param.DER_CDR = xls_parameter(parameter, "DER_CDR',true,le-2);

b',true,B8); 3
param.P_gc= xLls_parameter(parameter, "P_gc',true,2%param.specBER);
, 'Clip Method', false, 'Fast'}; 3 i t L u H

threshold® , false,8);

paran.N_gb

param.clip_method = xls_parameter(paramet

paran.pass_threshold = «ls_parameter({parameter, 'COM Pas
', true, param.pass_threshold);
Pass threshold',false,Q);

89146 BY2d paran.add_rx_noise = xls_parameter(parameter, ‘add_rx_n

17 A9 paramn.ERL_pass_threshold = xls_parameter(parameter, *ERL
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Test Results and Final Suggestion

e After adding the switch, the same 3x112 test cases were run again and exact same COM
difference between two methods was confirmed
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e Runtime overheads with two “Fast” and “Slow” methods relative to when quantization noise
is disabled demonstrated an almost 2x slower runtime for the “Slow method”

e “Fast” method overhead reduced from 3% to 1% due to additional saving explained in slide 4

Average Runtime Overhead | Average Runtime Overhead
“Fast” Method “Slow” Method

1% Overhead 99% Overhead

e It is suggested to proceed with the change and default the “Clip Method” switch to “Fast”
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Thank You ©

Hossein Shakiba
Huawei Technologies Canada
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