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1   Introduction

The document describes the minimum performance requirements to be used for JBM performance estimation in conjunction with the metric proposed in Tdoc S4-AHM062 (update of S4-060625).

The JBM minimum performance requirements are directly derived by the current proposal annexed in Draft TS 26.114 (Annex C) with a small adaptation to the delay computation.
2   Discussion
The proposed delay CDF requirements are derived directly from the current proposed delay computation algorithm annexed in Draft TS 26.114.
The requirements are adapted with a mapping of the buffering time into the overall delay defined as the delay between the sending time and the time when the frame is delivered out of the JBM (decoding time) which are more suitable for the metric proposed in Tdoc S4-060625. The overall delay is introduced to verify the JBM performances for a given channel error profile only.
It is not intended to set requirements on the overall delay for the JBM handling because the JBM has no control on the overall delay. The minimum performance requirements are focused to test the JBM behaviour under some specific test conditions. 

 For each test the overall delay (provided in combination with the specific channel delay) is used for testing in order to evaluate the capability of the JBM to compensate the channel delay variation.
The figure depicts the relationship between overall delay and buffering time. The buffering time should not considered to be a good criteria for JBM performance estimation because it does not provide information about the total amount of delay experienced by the packet stream at the output of the JBM. For example if the packets are delivered by the channel in bursts the JBM has to recover the regular spacing between the packets inserting some buffering time. The delay insertion in such a case is useful and should not be prevented by the metric evaluation method. 


[image: image1]
The compliance is achieved in case the specific JBM under test is able to compensate the channel delay variations adding a buffering delay without exceeding the overall delay set by the reference delay computation algorithm annexed in this document.
The minimum performance requirements are set for each specific channel error profile taking into account the relevant delay introduced by the channel.

3   Reference Delay Computation Algorithm
In order to obtain the overall delay CDF for every channel, the buffering time computed for every transmitted packet using the Draft TS 26.114 Annex C procedure is added to the corresponding channel delay. It is used the same Matlab code provided in Annex C of Draft TS 26.114 modifying the definition of delay.
The Jitter Loss Rate is proposed to be required less than 1% (unchanged).
The next figures show the overall delay requirement for every channel error profile:
Overall Delay Reference CDF for dly_error_profile1.dat
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Overall Delay Reference CDF for dly_error_profile2.dat
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Overall Delay Reference CDF for dly_error_profile3.dat
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Overall Delay Reference CDF for dly_error_profile4.dat
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Overall Delay Reference CDF for dly_error_profile5.dat
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Overall Delay Reference CDF for dly_error_profile6.dat
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3    Compliance Verification

The minimum performance requirements as defined in the current document can be derived by the annexed Matlab code which is the same code provided in Annex C of Draft TS 26.114 modified only in the definition of delay (overall delay instead of buffering time).
The adaptation consists on the delay definition as follows:

jdel = jdel + x;
where jdel is the buffering time and x is the channel delay experienced by a specific speech frame. In addition the Variabile Packet Rate has been considered for multiple speech frame packet.

The annexed Matlab tool provides additionally the graphical representation of the delay results in CDF format as measured by the metric defined in Tdoc S4-AHM062.

So the compliance verification can be realized by graphical comparison of the metric results using the Matlab tools here included.

Plot of the minimum performance requirements

function ref_jb_overall_delay(channel, VPR, jb_adaptation_lookback,delay_delta_max,target_loss, n_fig)
% channel         = file name of the channel

% VPR             = number of frames per packet
% lookback        = look back factor when estimating the max jitter
%                   buffer level [number of frames]
% delay_delta_max = max timescaling related modification (%) of the
%                   delay
% target_loss     = target late loss (%)
% example syntax:
% ref_jb('channel_1.dat',200,15,0.5);
framelength = 20*VPR;
% this value sets the speech data in each RTP packet to 20ms. For 2 speech
% frames/RTP packet the value would be 40 msec. 
jitter_est_window=50; 
% Sets the jitter estimation window in number of frames
delay_delta_max_ms = framelength*delay_delta_max*0.01;
% Sets the maximum allowed time scaling
tscale = 1; 
% Scale factor of delay data
% In this case the files are assumend to be ascii files with one delay
% entry per line, the entries are in msec, a negative value denotes
% a packet loss.
x = channel;%load(channel);
x =x';
% remove packet losses
% remove inital startup empty frames
ix = find(x > 0);
x(1:ix(1)-1) = x(ix(1));
% remove packet losses (replace with nearby delay values)
ix = find(x < 0);
packet_loss = length(ix)/length(x)*100;
for n=1:length(ix)
    if (ix(n) > 1)
        x(ix(n)) = x(ix(n)-1);
    end;
end;
% convert timescale to ms
x = x*tscale;
L = length(x);
T = 1:L;
% estimate min and max TX delay, estimate a delta_delay
for n=1:L
    ix = [max(1,n-jitter_est_window):n];
    max_delay(n) = max(x(ix));
    min_delay(n) = min(x(ix));   
    delta_delay(n) = max_delay(n)-min_delay(n);
end
% compute the target max jitter buffer level with some slow adaptation
% downwards, just to mimick how a jitter buffer might behave
for n=1:L
    ix = [max(1,n-jb_adaptation_lookback):n];
    jb(n) = max(delta_delay(ix));
    % The timescaling is not allowed to adjust the jitterbuffer target max level
    % too fast.
    if n == 1
        jb_ = jb(n);
    end  
    delta = abs(jb_-jb(n));  
    if delta < delay_delta_max_ms;
        jb_ = jb(n);
    else
        if (jb(n) < jb_)
            jb_ = jb_-delay_delta_max_ms;
        else
            jb_ = jb_+delay_delta_max_ms;
        end
        jb(n) = jb_;
    end    
    % jitter buffer target max level can only assume an integer number of frames
    jbq(n) = ceil(jb(n)/framelength)*framelength;
    % compute estimated delay
    del(n) = jbq(n)+min_delay(n);    
end
if target_loss > 0
    % decrease the max jitter buffer leve until a target late loss has been
    % reached.
    late_loss = length(find(del < x))/L*100.0;
    jbq_save = jbq; % as the max level is increased until the late loss > target one
    % must be able to revert back to the previous data
    while late_loss < target_loss 
        jbq_save = jbq;
        jbq = min(max(jbq)-framelength,jbq);
        del = jbq+min_delay;
        late_loss = length(find(del < x))/L*100.0;
    end 
    jbq = jbq_save;
    del = jbq+min_delay;
end
jdel = max(0,del-x);
jdel = jdel + x;
%Calculate and plot the CDF of the reference buffer.
% figure(1);plot(T,jbq,T,del,T,x);
[n,x] = hist(jdel,140); y = cumsum(n);y = y/max(y)*100;
figure(n_fig);plot(x+60,y, 'r');axis([0 200 0 100]);ylabel('%');xlabel('ms');title('CDF of packet delay in JB');
Plot of the measured results

function CDF_computation(overall_delay_filename, n_fig)
  % e.g. overall_delay_filename = delay.bin
  % n_fig = number of the figure containing the corresponding reference CDF
  % graph
  fp=fopen(overall_delay_filename,'rb'); jdel=fread(fp,'int16'); fclose(fp);
  % CDF computation and graphical representation:
  [n,x] = hist(jdel,140);
  y = cumsum(n);
  y = y/max(y)*100;
  figure(n_fig);
  hold on;
  plot(x,y, 'b');
  axis([0 200 0 100]);ylabel('%');xlabel('ms');title('CDF of packet delay in JB');
  grid;
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