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Draft Update per AD Review

e Section 5.2.2: further claritication on how rate shaping buffer size influences the adjustment of
target video rates (r_vin) and sending rate (r_send):

* Added discussion to show that typical rate changes introduced by the rate shaping buffer is on
the order of 10s of Kbps: e.qg., rate shaping buffer lengt

48Kbps for the recommended parameters

3

n of 2000 Bytes leads to a rate change of

-TA_S =0.7

anad

3

-TA_V=0.1;

* Added bounding conditions such that the rate change introduced by rate shaping butfer is less
than 5% of the congestion control reference rate

* Further limited final sending rate to below R_max, and final video target rate to above R_min.

* Noted that this feature is optional and as a compliments the congestion control module

e Section 10: added text on Security Considerations

* Incorporated additional editorial comments from AD review



Section 10. Security Considerations
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INnfluence of Rate Shaping Buffer: TC5.1
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INnfluence of Rate Shaping Buffer: TC5.2
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Influence of Rate Shaping Buffer: TC5.5
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INnfluence of Rate Shaping Buffer: TC5.6
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Updated NADA Implementation in Mozilla

* Rebased modifications to mozilla-central nightly branch from May 29, 2019:
* |ncorporates a more recent version of WebRTC in Mozilla

* Publicly accessible dev branch on GitHub: https://githulb.com/sergio-mena/gecko-dev/commits/nada

o Summary of code changes:

* Replaces delay_based_bwe.cc/n with nada_owd_bwe.cc/h in the congestion_controller module within
WebRTC

* NADA-based bandwidth estimation using relative one-way delay (OWD) as congestion signal

* |nteroperates with unmodified receivers by leverages per-packet info via transport_cc feedback
message as defined In http://www.ietf.org/id/draft-holmer-rmcat-transport-wide-cc-extensions-01

* Exports statistics using existing WebRTC logging framework


https://github.com/sergio-mena/gecko-dev/commits/nada
http://www.ietf.org/id/draft-holmer-rmcat-transport-wide-cc-extensions-01
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Scenario A: Local Session over Home Wi-Fi
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Scenario A: Screenshots from Chrome
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Scenario B.1: Remote Session within US

Client A:
| ocation: Austin, Texas
e Connection: enterprise Wi-Fi

Client B:
e | ocation: San Jose, California
e Connection: enterprise Wi-Fi

e Path Characteristic:
e Baseline RITT: ~ 60ms
e Max RTT: ~ 2.5s

e Qverall loss ratio: 2.2%
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Scenario B.1: Screenshots from Chrome
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Scenario B.2: Remote Session within US

Client A:
| ocation: Austin, Texas
e Connection: enterprise Wi-Fi

Client B:
e | ocation: San Jose, California
e Connection: home Wi-Fi

e Path Characteristics:
e Baseline RTT: ~ 110ms
e Max RIT: 1.9 sec

e Qverall loss ratio: 3.0%
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Scenario B.2: Screenshots from Chrome
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Scenario B.3: Remote Session within US

Client A:
| ocation: Austin, Texas
e Connection: enterprise Wi-Fi

Client B:
e Location: San Jose, California
e Connection: home Wi-Fi

 Background Bit-Torrent traffic

e Path Characteristics:
e Baseline RIT; ~ 125ms
e Max RIT: 1.5 sec

e Qverall loss ratio: 2.0%
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Scenario B.3: Screenshots from Chrome
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Scenario C.1: Remote Session across Atlantic
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Scenario C.1: Screenshots from Chrome
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Scenario C.2: Remote Session across Atlantic
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Scenario C.2: Screenshots from Chrome
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Observations and Next Steps

 Performance over connections with sufficient bandwidth:
* Fast ramp up to maximum allowed rate, typically within a few seconds
* Sending rate dips briefly due to occasional delay spikes but recovers quickly

* Switches between accelerated ramp-up and gradual update modes due to frequent delay spikes

* Remains stable over a wide range of path RTTs (e.g., up to 180ms in baseline RTT)
* Pending further investigations:

* Performance over bandwidth-limited connections

e Coexistence with TCP-like background traffic
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INnfluence of Rate Shaping Buffer: TC5.1
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Influence of Rate Shaping Buffer: TC5.3
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Influence of Rate Shaping Buffer: TC5.4

BETA_S=0.0l BETA_V=0.0

120

Time (s)

120

BETA_S=0.11 BETA_V =0.1

D 2 - rmcat_fixfps_fwd_0
a R, rmcat_fixfps fwd 1
2 } AT ey L rmicat fixfps fwd 2
3 -/ M\w\' - T
© e
oc /
400 0 20 40 60 80 100 120
-
E
E‘ 200 ~
W
D o
o 0 a A
e —
0 20 40 60 80 100 120
0.05 A
0.00 r—
—0.05 A T T T T T
0 20 40 60 80 100 120

Time (s)



1C5.7
BETA_S=0.11 BETA_V =0.1

300

300

200 ~

(sw) Aej2ad

(%) ¥1d

=W,
n® n v " -
2alis o'y c..u?m”f’ . « B
e
: * - AR
e e .ﬁm\ a
T e
M. . s 1o on e = 7
3 ) » s nﬂ““ -
0 .6 . Y g ““Od'“&'_ O - E
5 wp - 0 ‘s..l' " 5 4
2 e LR J ‘%h ﬂn’ 2 "
epun” ¢ \’..Avl -
Y « o
n.r e o e ® L u
v ® 2= Cer>,
oan
- e *Q...‘.’V“ . d
s
el " xv\u”.. a0 0
" 4 ™
o L T =
o * = - O U B :
~N = gl (N
SOV I #P I | x
Aiw o
e* Yo S "
. > .urou"“ " = B
aa‘,.ﬁ‘ﬂukv . 1 i -
V‘Ullw . —
‘e a2 -
ety
=) < o
5 R - 5 a - - -
— CRE R T I
3 ot
u ouad..n.,,..,.m:-m e
20" I~
s e n.svxl."v“ »
enad®l 0“9.4
R
arwit /
vl
O D
» =y L
SR ¥
1 ﬁcc* ﬂ“ M.“i " 1 -
.na 2 .4.“0.# oA
et B € Pu N sas .
ez TIL. A -
all Te” 2 -
ol Bet &
e oy
¥ n el . ouu;.! . !
LY ol -o‘\.lg
pslE .t " ’ “ i
S e « 9 38
- Uil ©
5 - ‘xlm 0‘(\‘ 5
od
—_— > .qrq... e = 3 0
e
- C € egce
. an o @
SRR S i
Mabsa..\a.r ae
*e® o0 * ¢ . *
| 0 | L

BETA_S=0.0l BETA_V =0.0

Influence of Rate Shaping Buffer

300

250

200

150

100

50

oy
T : » Qu L
e 4 vCJ
» bne . n.n.
...m..ﬁn o H EH ~
-
>4 co.om ﬂ“ u.avo.
ar - S
- u.r\cVuV.
2
- € n ...-ﬂM\
o O Ss
X e
et We xnuv h%
W wleee ¢ oconao er
L & 24
-
@ a v 'y .an.. .
L ene po
o 2 Vg e a3 wig
...—L.."-.A . ~v1 v
v o e .A,xn'r. ar
na - >
e C ::vnﬂ.“
1 L « T - .
.lww.ﬂ W o L
...-.' an
- . c -
e .
h“.-
L s
s R
. ‘W’*ﬂ,u.u'ﬂﬂ“. I
s .O..V;amuQO
2 O
. .
L2 5“% .n NJ’.”
- s ) F’W\A’
swan e P
2 §e .o&a v.
_*oo.,"«‘
W Po TN
o e & T
- vvﬂ
OAA.‘ - - y —
> >
% ~ ‘ﬁﬂ “WAf.r
) L3 " Y A
Ve L g vun.u P
» V. » ‘ Pw" =

300

250

200

150

100

50

- = . u

«»

T
™

200 -

(sw) Aej2ad

(%) Y1d

150 200 250 300
Time (s)

100

50

150 200 250 300
Time (s)

100

50



INnfluence of Rate Shaping Buffer: TC5.8
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