WO 2021/223510

In From Local

PCT/CN2021/079987

Router/Switch

i)

112 —

122 —

[P N

Qut to Local

M

Transmit Circuit
110

Memory

|

130

]

Receive Circuit
120

L

Router/ Switch

Circuit
a——

T 114

124
o Sam

In From
Virtual

FIG. 1

171

Circuit



WO 2021/223510

PCT/CN2021/079987
210 — 200
Video Frame PC Frame || STB Frame Local
» Physical >
Port
Single Physical Line
+— STB Frame PC Frame || Video Frame Q 212
)
Line P1 EE
a STB 1 STB ™
Line Frame Frame
P2 \ EE
 Virtual PC pC >
Switch Frame | {ine | Framer Frame
[“ P3 FE
1 Video 1 Video *
( Frame 222 Frame
i N — —= v
220 ¥
L =77 214
vPORTal-Transmit Queue-FF Circuit
Virtual
Y—s! VPORTa2-Transmit Queue-FF Circuit |  Switch e
Y » VPORTa3-Transmit Queue-FF Circuit
v
/" 216
- SE SE
STB STB >
N ORK Frame Frame
ETW SE SE
v,| PHYSICAL o pC pC |
PORT Frame Frame
SE

- Video
/ / Frame
Three Virtual Fibers
Single Physical Fiber

FIG. 2A

2



WO 2021/223510

PCT/CN2021/079987
210 - 250
Video Frame PC Frame || STB Frame Local
» Physical >
Port
Single Physical Line
«+—1 STB Frame PC Frame }| Video Frame Q 212
r
Line P1 FE
a STB 1 STB ™
Line Frame Frame
P2 \ FE
o Virtual PC pPC >
Switch Frame Line | Framer Frame
{’“ P3 FE
1 Video - Video »
( Frame 222 Frame
) N — —= v
220
‘z,.; vPORTal-Transmit Queue-FF Circuit N
T yPORTaz-Transmit Queue-FF Circuit |- Virtual »
Switch
Yo VPORTa3-Transmit Queue-FF Circuit
214
¥ | VPORTa4-Transmit Queue-FF Circuit
v
~
l NETWORK 216A SE SE SE SE SE
— PHYSICAL STB 1 S1B H STB — SB [ S1B —
PORT . Frame Frame Frame Frame Frame
SE SE
NETWORK STB STB =
Y| PHYSICAL Frame Frame
PORT SE SE
—) PC PC |y
2168 - Frame Frame
SE
\\ A Video »
Three Virtual Fibers Frame

Single Physical Fiber

FIG. 2B

3/




WO 2021/223510 PCT/CN2021/079987

300

Receive input frames. e 310

y
Examine the input frames to determine a frame type

{e.g., STB, PC, video) for each input frame. T 312
h 4
Determine a virtual exit device associated with each
input frame based on the frame type. 314
A 4
Encapsulate the series of input frames to form a
number of first encapsulated (FE) frames. N 316

Determine the next hops in a virtual network for the
FE frames based on the virtual exit devices inthe " ~—— 318
headers of the FE frames.

hd

Encapsulate the FE frames to form second

e 320
encapsulated (SE) frames.
¥
Cycle through the transmit virtual ports vPORTal~
vPORTan sequentially forwarding a SE frame from 399
each transmit virtual port vPORTa to output a series T
of SE frames.

4

Transmit the SE frames onto a virtual network. o~ 324

FIG. 3A

41



WO 2021/223510 PCT/CN2021/079987

350

Receive input frames. e 310

y
Examine the input frames to determine a frame type

{e.g., STB, PC, video) for each input frame. T 312
h 4
Determine a virtual exit device associated with each
input frame based on the frame type. 314
A 4
Encapsulate the series of input frames to form a
number of first encapsulated (FE) frames. N 316

Determine the next hops in a virtual network for the
FE frames based on the virtual exit devices inthe " ~—— 318
headers of the FE frames.

hd

Encapsulate the FE frames to form second o~ 320
encapsulated (SE) frames.

>

A4

Determine whether a full signal has been received
from any of the transmit virtual ports vPORTa.

Y

b~ 352

A4

Forward the SE frame from the transmit virtual port
vPORTa that output the full signal to network physical " ~..— 354
port 216.

r

Transmit the SE frame. N 356

FIG. 3B

5711



Three Virtual Fibers

Single Physical Fiber

FIG. 4

6/11

WO 2021/223510 PCT/CN2021/079987
210 « 400
Video Frame PC Frame {{ STB Frame Local
Physical >
Port
Single Physical Line
«— STB Frame PC Frame || Video Frame Q 212
FE
STB ™
Frame
FE FE FE FE
oy 1 Video § PC 1 STB H Virtual PC
Framer Frame Frame || Frame {{ Switch Frame
FE
m Video >
( 412 Frame
N\ = —= k2
410 Y
L =77 214
vPORTal-Transmit Queue-FF Circuit
Virtual
s VPORTa2-Transmit Queue-FF Circuit |  Switch e
L VPORTa3-Transmit Queue-FF Circuit
v
/"216
- SE SE
STB STB >
Frame Frame
SE SE
o PHYSICAL o pC PC —/—mm
PORT Frame Frame
SE
- Video »
/ / Frame



/

Single Physical Fiber

Three Virtual Fibers

FIG. 5

T

WO 2021/223510 PCT/CN2021/079987
STB Frame —~ 510
STB
PC Erame ‘Framer
PC Router/ »
Video Frame Switch 500
VID FE FE FE
“+— STB Frame || PC Frame || Video Frame 212
X )
Single Physical Line/Fiber 7 FE
STB ™
Frame
FE FE FE FE
»  Video PC [ STB H virtual PC >
Frame Frame |} Frame || Switch Frame
FE
Video >
412 Frame
—= —= v
v
L =77 214
vPORTal-Transmit Queue-FF Circuit
Virtual
: s VPORTa2-Transmit Queue-FF Circuit |  Switch e
L VPORTa3-Transmit Queue-FF Circuit
v
/" 216
. SE SE
STB ST8 >
Frame Frame
SE SE
..o PHYSICAL fd pC PC P/
PORT Frame Frame
SE
- Video »
/ / Frame




WO 2021/223510 PCT/CN2021/079987

600
\ Single Physical Fiber
TE
ST8
TE Frame
PC >
TE Frame
— Video »
Frame
L
A J
Y
L vPORTh1-Receive Queue
vl
Network
v, Physical |4 Virtual | ,! ypORTH2-Receive Queue HH
Port Switch De-
L ™ vPORTDh3-Receive Queus [+ Framer
Single Physical Fiber \610 \512 614 - SZOJ
STB Frame PC Frame || Video Frame
E ) { ) +
i hY y
Vi ¥
L [ 622 ) -
Video PC S1B Video PC STB
Frame Frame || Frame Local Frame Frame i} Frame
s Virtual »| Physical >
Switch Q 616 ~ Pot
: 4

i Single Physical Fiber

FIG. 6

811



WO 2021/223510 PCT/CN2021/079987

700

Receive TE frames. e 710

y

Examine the TE frames to determine next hop
addresses, and compare the next hop addressestoa > 712
stored address.

F

Forward the TE frames with matching next hop
addresses as matching encapsulated (ME) frames.
Drop the received TE frame when the identity of the
next hop address does not match the stored address.

h 4

Switchably pass the ME frames based on the receive
virtual port identifiers in the headers of the ME N 716
frames.

Unpack the switchably-passed ME frames to extract
fourth encapsulated frames from the switchably-
passed ME frames.

e 718

v

Unpack the fourth encapsulated frames to extract the
original STB, PC, and video input frames from the "~ 720
fourth encapsulated frames.

¥

Qutput the original STB, PC, and video frames to a
local router/switch.

N 722

FIG. 7

911



PCT/CN2021/079987

WO 2021/223510
800
\ Single Physical Fiber -
STB p-»
TE Frame
PC >
TE Frame
— Video »
Frame
L
A
Y
Yy A vPORTh1-Receive Queue
Network
v, Physical |4 Virtual |, yPORTD2-Receive Queue H{
Port Switch Virtual
| ™ vPORTh3-Receive Queug Switch
Single Physical Fiber \610 \512 614 - SiOJ
E «— 4E STB Frame || 4E PC Frame || 4E Video Frame
A 2
812 if = =
Video PC STB Video PC STB
Frame Frame Frame Local Frame Frame Frame
» De- » Physical »
framer Q 616 Port

Single Physical Fiber

FIG. 8

10711




WO 2021/223510

PCT/CN2021/079987

FIG. 9

1111

Single Physical Fiber -
STB p-»
TE Frame
PC >
TE Frame
— Video »
Frame
L
A
Y
AN A vPORTh1-Receive Queue
Network
r Physical |4 Virtual |, yPORTD2-Receive Queue H{
Port Switch Virtual
A ™ vPORTDh3-Receive Queus [+ Switch
Single Physical Fiber \610 \512 614 - SiOJ
E «— 4E STB Frame || 4E PC Frame || 4E Video Frame
A 2
[ 616 iF = =
Video PC STB STB Frame
Local Frame {j Frame [} Frame De- STB
N : Framer PC Frame
» PhyS:ICEI Q » Router/ PC
POft e, - i
900 910 Switch Video Frame
Single Physical Fiber vib




