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U.S. Patent No. 11,019,372 – Cisco Systems, Inc.   
 

Claims 1, 6, 11 
 

Scale Video Coding LLC (“SVC”) provides evidence of infringement of claims 1, 6, and 11 of U.S. Patent No. 11,019,372  
(hereinafter “the ’372 patent”) by Cisco Systems, Inc. (“Cisco”).  In support thereof, SVC provides the following claim charts. 

 “Accused Instrumentalities” as used herein refers to at least the Cisco Meeting Server, Web App, Meeting Management, and 
associated products, along with associated hardware and/or software, including but not limited to other Cisco servers and related 
computer systems operated by Cisco that work in conjunction with the Cisco Meeting Server, Web App, Meeting Management, and 
associated products.   

These claim charts demonstrate Cisco’s infringement by comparing each element of the asserted claims to corresponding 
components, aspects, and/or features of the Accused Instrumentalities.  These claim charts are not intended to constitute an expert report 
on infringement.  These claim charts include information provided by way of example, and not by way of limitation. 

The analysis set forth below is based only upon information from publicly available resources regarding the Accused 
Instrumentalities, as Cisco has not yet provided any non-public information.  An analysis of Cisco’s (or other third parties’) technical 
documentation and/or software source code may assist in fully identify all infringing features and functionality.  Accordingly, SVC 
reserves the right to supplement this infringement analysis once such information is made available to SVC.  Furthermore, SVC reserves 
the right to revise this infringement analysis, as appropriate, upon issuance of a court order construing any terms recited in the asserted 
claims.   

 SVC provides this evidence of infringement and related analysis without the benefit of claim construction or expert reports or 
discovery.  SVC reserves the right to supplement, amend or otherwise modify this analysis and/or evidence based on any such claim 
construction or expert reports or discovery. 

 Unless otherwise noted, SVC contends that Cisco directly infringes the ’372 patent in violation of 35 U.S.C. § 271(a) by selling, 
offering to sell, making, and/or using, the Accused Instrumentalities.  The following exemplary analysis demonstrates that infringement.  
Cisco makes, uses, sells, imports, or offers for sale in the United States, or has made, used, sold, or offered for sale in the past, without 
authority, without authority products, equipment, or services that infringe claims 1, 6, and 11 of the ’372 patent, including without 
limitation, the Accused Instrumentalities.   

 Unless otherwise noted, SVC believes and contends that each element of each claim asserted herein is literally met through 
Cisco’s provision of the Accused Instrumentalities.  However, to the extent that Cisco attempts to allege that any asserted claim element 
is not literally met, SVC believes and contends that such elements are met under the doctrine of equivalents.  More specifically, in its 
investigation and analysis of the Accused Instrumentalities, SVC did not identify any substantial differences between the elements of the 
patent claims and the corresponding features of the Accused Instrumentalities, as set forth herein.  In each instance, the identified feature 
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of the Accused Instrumentalities performs at least substantially the same function in substantially the same way to achieve substantially 
the same result as the corresponding claim element. 

To the extent the chart of an asserted claim relies on evidence about certain specifically-identified Accused Instrumentalities, SVC 
asserts that, on information and belief, any similarly-functioning instrumentalities also infringe the charted claim.  SVC reserves the right 
to amend this infringement analysis based on other products made, used, sold, imported, or offered for sale by Cisco.  SVC also reserves 
the right to amend this infringement analysis by citing other claims of the ’372 patent, not listed in the claim chart, that are infringed by the 
Accused Instrumentalities.  SVC further reserves the right to amend this infringement analysis by adding, subtracting, or otherwise 
modifying content in the “Accused Instrumentalities” column of each chart.   
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Claim Chart – Cisco 

 

U.S. Pat. No. 
11,019,372  

Claims 1, 6, 
11 

Accused Instrumentalities 

1. A video 
router, 
comprising: 

The Accused Instrumentalities include a video router.  Scalable video routers conforming to the H.264 standard 
perform a method of transmitting video signals by forwarding IP data packets containing scalable video information. 

 
https://www.cisco.com/c/en/us/products/collateral/conferencing/meeting-server/datasheet-c78-742168.html 

 
 

Clsco"' Meeting Server Is a scalable, secure, on-premises meetings solutlon. Its default experience Is aligned to Cisco Webex• and It also 

provides extensive configurablllty to customize video, audio, and web communication to meet the unique collaboratlon needs of any 

customer. 

The Cisco Meeting Server web app allows anyone to create, Join, and run meetings easily from a supponed browser. Uslng browsers that 

suppon WebRTC, users can qulckly Join a meeting without the need to download an appllcatlon slmply by cllcklng a link. Once In the 

meeting, the web app provides a complete meeting experience with roster lists and In-meeting controls. The web app Is also the user's 

portal to create meeting spaces, which they can then modify (for example, change the space 's name, add PINs, etc.) and share meeting Joln 

Information. 
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a memory; 
and a 
processor, 

wherein the 
processor 
executes 
instructions 
stored in the 
memory to 
cause the 
video router 
to: 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory.  All routers comprise a memory and a processor, wherein the processor 
executes instructions stored in the memory. 

C i scienced i r1ect . c,o m ftop i cs/engineering/ sea lab le coding 

to serve t he var ioMs Msers' requ~ rements. Usually all pa rrtic i pants 

wou ld have to agree on so1me 1min i mal quality for t he video 

coliil f erence, but th is is not rea lly satisfacto~ in many cases. With t he 

adve lilt of SVC, t~ e MC Li is not needed beca M se t ra n sco d i Iii g is not 

Iii eeded . Using the SVC stand a rd , so-cal I ed ll ideo ro lJters ca Iii be 

subst jt uted for t he MCUs~ These ro1..J ters onlly have to for~vard and 

de I ete packet s as appropriate to t h at use r's connection and Iii eed s, so 

I i ttl e ext ra delay • s added~ In effect . video packets can be routed by t he 

video router based on t17eir headers . j ust like otl7er network packets~ 
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receive a 
layered video 
data stream 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream.  The 
accused instrumentalities conform to the H.264 standard, including Annex G (SVC). Scalable video routers 
conforming to the H.264 standard perform a method of receiving a multi-layered stream. 

http s //www learncisco.net 'c ours es/1 c nd- 2/networ k- man ag eme n t/ro u te r-1 nte rna I -component s-ove rv 1ew ht m I 

Router Internal Components Overview 
Ads by Google 

WflM■ Why this ad? ft> 

I want you to take a moment and look at the components we have listed here. 

I• CPU - Executes operating system instructions I 
• RAM (Random access memory) - Contains the running copy of the configuration file. Stores the 
rougint table. RAM contents lost when power is off. 

• ROM (Read-only memory) - Holds diagnostic software used when router is powered up. Stores the 
router's bootstrap program. 

• NVRAM (Nonvolatile RAM) - Stores startup configuration . This may include IP addresses (routing 
protocol, hostname of a router). 

• Flash memory- Contains the operating system (Cisco 105) 

• Interfaces - Multiple fisical interfaces that are used to connect the network. Fast Ethernet, Gigabit 
Ethernet; Serial; Management interfaces 

CPU, RAM, ROM, interfaces - those all sound very familiar to something else. A computer, a PC! All of these 

components we find inside the tower of our PC or inside of our laptop. So we have our router, we look 

inside, we have the same types of components. Let's go through these individually. 

Aux Console USB 
USB Port 

CPU Serial 0/0/0 Flash 

H Serial 0/0/1 

NVRAM System 

Control 

j Fast Ethernet 0/0 

RAM 
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https://www.cisco.com/c/en/us/products/collateral/conferencing/meeting-server/datasheet-c78-742168.html 

Table 2 lists the specifications for Cisco Meeting Server. 

Table 2. Specifications 

Video standards • H.261 

• H.263 (+, ++) 

• H.264 AVC (baseline and high profile) 

• H.264 SVC 

• WebM, VP8 

• Microsoft RTV 

• HTML5/WebRTC 

• SIP, H.323, TIP 

• BFCP 

• RDP 

• Far End Camera Control (FECC) passthrough 

• RTMP and RTMPS 
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https://www.cisco.com/c/en/us/td/docs/voice_ip_comm/cucm/admin/14SU2/cucm_b_feature-configuration-guide-for-
cisco14su2/cucm_m_video-telephony.html 

 
 

C 8 cIscocom 

Feature Configuration Guide for Cisco Unified Communications Manager, Release 14 and SUs 

IEI Book Contents 

Book Title Page 

New and Changed Information 

) Getting Started 

) Remote Worker Features 

) Remote Networt Access 

) Ucenslng 

) MonltOOng and Recording 

) Call Center Features 

) Voice Messaging Features 

) Conferencing Features 

) Placing Calls 

) Receiving Calls 

) Presence and Privacy Features 

) Custom Features 

) Device Management 

) Advanced Cati Processing 

) QoS Management 

V SIP lnteroperablllty 

Configure SIP Normalization and 
Transparency 

Configure SOP Transparency 
Profiles 

Configure Presentation Sharing 
using BFCP 

Video Telephony 

) Emergency Call Routing Regulations 

0... Find Matches in This Book 

Chapter: Video Telephony 

> Chapter Contents 

• Video Telephony Overview 

• Video Telephony Support 

• Video Networ1c 

• Video Telephony Configuration Task Flow 

• H.323Vldeo 

• Video Support 

• Video Features 

• QoS for Video Networks 

Video Telephony Overview 
Unified Communications Manager suppons video telephony and thus unifies the world of voice and video calls. Video endpOlnts use Unified CM call-handling features 

and access a unified voice and video solution for dlallng and connecting video calls. 

The Unified Communications Manager video telephony solution offers these features: 

• Supports video and video-related features, such as Far-End Camera Control (FECC) 

• Supports multiple loglcal channels that are needed to allow the transmission of video streams 

• Transmits mldcall, media-related messages that are needed for video (that Is, transmits commands or lndlcatlOns that are needed for video calls) 

• Supports H.323, Skinny Cllent Control ProtocOI (SCCP), and Session Initiation Protocol (SIP) 

• Enhances locations and regions to provide Bandwidth Management 

• Provides servrceablllty Information, such as Call Detail Records (CDRs), about video calls 

Video Telephony Support 
The following sections discuss the details of video telephony In the Unified Communications Manager environment. 

• Video Calls 

• Real-Time Transpon Control Protocol Pass-Through In MTP TopolOgles 

• Video Codecs 

Video Calls 
The typical video call Includes two or three Real-Tl me Protocol (RTP) streams In each direction (that ls, four or six streams). The call can Include the followlng stream 
types: 

• Video (H.261, H.263, H.263+, .2&4-SVC, X·H.264UC, H.264-AVC, H.265, AVl and VT Camera wideband video codecs) 

• Far-End Camera Control (FECC) - Optional 

• Binary Floor Control ProtocOls (BFCP) 

Iii Save S Tran 

Updated: June 7, 2023 

Was this Docume 

Contact Cisco 

Open a Support Case 

(Requires a Cisco Ser 
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including a 
base layer and 
a set of 
enhancement 
layers, 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 
base layer and a set of enhancement layers.   

E- ➔ C i sciencedirect.oom/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicat ing Pictures, 2014 

Scalable video encoding 
It is com men in video transmission for the sign al to be encoded and 

transmitted without expl icit knowledge of the downstream network 

cond it ions. In cases where network congestion exists in a packet 

switched network such as the internet, routers will discard packets 

that they are unable to forward due to congestion. In some cases it is 

possible for packets within a stream to be priori tized or em bedded 

such that the least important information is d iscarded before the 

more important data. This mechan ism lends itself to scala ble or 

layered encod ing, where a video signa l is composed of a hierarchical 

layering in terms of spatia l resolut ion , temporal resolution or SNR. 

This ena bles devices to transmit and receive multi layered video 

streams where a base level of qual ity can be improved through the 

use of optiona l add itiona l layers that enhance resolution, frame rate, 

and/or qua lity. 
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The “base layer” is the minimum decodable bitstream subset (or sub-bitstream), and every other layer is an 
enhancement layer.  
 

C ht 

\.. +918045621100 

MISTRAL 
... P~~RdT~ 

lD ilili https://www.mistralsolutions.com/articles/h-264-svc-update-h- 264-video-compression-standard/ 

~ info@mistralsolutions.com 

About us ... Products ... Services ... 

® 

AEROSPACE AND DEFENSE 
Land, Naval and Airborne 

~ I Enhancement Layer 0000000000 I Increase Quality 

~ I Enhancement Layer (JOO 0000000 I Increase Frame Rate 

~ I F.nhancernent Layer 000 0000000 I Increase Resolution 
ti} ~~~~~~~~~~~~~~~~ 

Base 
Layer 

Figure 1: H.264 SVC Layering Technique 
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See ITU-T H.264 at 437. 
 

 

G.3.4 base layer: A bitstream subset that contains all NAL units with the nal_ unit_ type syntax element equal to 1 and 5 
of the bitstream and does not contain any NAL unit with the nal_unit_type syntax element equal to 14, 15, or 20 
and conforms to one or more of the profiles specified in Annex A. 

E- C i sciencedirect.com/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicating Pictures, 2014 

Scalable video encoding 
It is common in video transmission for the signal to be encoded and 

transmitted without explicit knowledge of the downstream network 

conditions. In cases where network congest ion exists in a packet 

switched network such as the internet, routers wi ll discard packets 

that they are unable to forward due to congestion. In some cases it is 

possible for packets within a stream to be prioritized or embedded 

such that the least important information is discarded before the 

more important data. This mechanism lends itself to scalable or 

layered encoding, where a video signa l is composed of a hierarchical 

layering in terms of spatia l resolution , tempora l reso lution or SNR. 

This enables devices to transmi t and receive mu lt i layered video 

streams where a base level of quality can be improved through the 

use of optiona l additiona ll lavers that enhancelresolution frame rate 

and /or qua lity. 
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Scalable video data streams coded according to the H.264 standard comprise a single bitstream that is further 
comprised of layers, wherein combinations of layers form “bitstream subsets” that may be decoded as video data 
streams.  
 

 
See Telecommunication Standardization Sector, International Telecommunication Union, H.264 Infrastructure of 
audiovisual services – Coding of moving video, 437 (Jun. 2019) (“ITU-T H.264”). 
 

 
See ITU-T H.264 at 437.  
 
 

MPEG-4 Visual and H.264/AVC: Standards for 
Modern Digital Video 

Berna Erol, ... Lowell Winger, in The Essential Guide to Video Processing, 2009 

10.3.6 Scalabi I ity 
In addition to the video coding tools discussed so far, MPEG-4 Part 2 provides 

scalability tools that allow organization of the bitstream into base and 

enhancement layers. The enhancement layers are transmitted and decoded 

depending on the bit rate, display resolution, network throughput, and decoder 

complexity constraints. Temporal, spatial, quality, complexity, and object-based 

G.3.54 scalable bit tream: A bitstream with the prop rty that on or mor bitstream subsets that are not id ntical to th 
calabl _ bit tream form another bitstream that c nfi rm t thi p cificati · n . 

. 3.6 bitstream sub et: A bitstream that i derived a a subset fr ma bitstream by di carding ier or more NAL units. 
A bit.'J•tream subset is al o referred to a sub-bitstream. 
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See ITU-T H.264 at 4.  
 

identify 
bandwidth-
limited 
conditions of 
an internet 
protocol 
network 
between the 
video router 
and a plurality 
of video 
receivers, 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 
base layer and a set of enhancement layers which identify bandwidth-limited conditions of an internet protocol 
network between the video router and a plurality of video receivers. 
 
Scalable video routers detect conditions in which bandwidth is limited.  Such a bandwidth limitation could be caused 
by a congested state of a network over which packets must be sent, or a weak physical connection between two or 
more links in the network, a limitation in the capabilities of a given receiver, or some other network condition that 
would limit the bandwidth between one or more nodes.    

eatable ideo coding i pecified in Annex G allowing the con truction of bitstreams that contain ub-bitstream that 
conform to thi pecification. For temporal bitstrearn calabili , i.e. the pre: ence of a uh-bit tream with a maller 
temporal ampling rate than the bitstream, complete acce units are remo ed from the bit tream v hen deriving the 
ub-bitstream. [n thi ca e high-le el yntax and inter prediction rererence picture in the bit tream are con tructed 

accordingl . For patial and quality bitstream calability, i.e., the pre ence of a ub-bitstream with lov er patial rn olution 
or quality than the bitstream AL units are rerno ed from the bitstream v hen deri ing the ub-bitstream. In thi ca e 
inter-la er prediction, i.e. , the prediction of the higher patial re: olution or quality ignaI b data of the lower patial 
re. olution or quality • ignal i typicall used for efficient coding. Othenvi • e the coding algorithm a · de · cribed in the 
previou paragraph i u ed. 
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E- C i sciencedirect.com/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicating Picturest 2014 

Scalable video encoding 
It is common in video transmission for the signal to be encoded and 

transmitted without exp I icit knowledge of the downstream network 

cond it ions. In cases where network con gestion exists in a packet 

switched network such as the internet, routers will discard packets 

that they are unable to for.vard due to congest ion. In some cases it is 

possible for packets within a stream to be prioritized or em bedded 

such that the least important information is d iscarded before the 

more important data. This mechan ism lends itself to scala ble or 

layered encod ing, where a video signa l is oomposed of a hierarchical 

layering in terms of spatia l resolution, tempora l resolution or SNR. 

This ena bles devices to transmit and receive multi layered video 

streams where a base level of qual ity can be improved through the 

use of optiona l add itiona l layers that enhance resolution, frame rate, 

and/or qua lity. 
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forward the 
base layer 
from the 
video router 
to at least two 
of the 
plurality of 
video 
receivers via 
the internet 
protocol 
network, 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 
base layer and a set of enhancement layers which identify bandwidth-limited conditions of an internet protocol 
network between the video router and a plurality of video receivers which forward the base layer from the video router 
to at least two of the plurality of video receivers via the internet protocol network.  Because the base layer is the 
minimum bitstream subset of a given scalable bitstream that is capable of being decoded, every receiver that receives 
a decodable bitstream subset is sent at least the base layer.  
 

C i scienced i r1ec . c,o m ftop i cs/eng inee ring /sea lab le-coding 

to se nre the va ri cu..1 s ILi s ers' req u I re ments. Us. u a Uy a H pa rrt· c i pants 

would have to agree on so1me 1m1nimal quality for the video 

co llilf eren ce, but this Is not rea I ly Scii ti sfacto ry i n many CciiS es. With t he 

advellilt of SVC, the MCU is not needed beca11..Jse t ranscod i llilg is not 

111 eeded . Using the SVC st and a rd , so-cal I ed 1Jideo routers ca llil be 

s u bst1tuted for the M CU s.w These ro ILi te rs. only have to f o Ma rd and 

de I ete packets as a pp ro pr1ate to th at use r's connection and llil eed s, so 

I i ttl e ext ra delay is did de d w In effect video packets can be routed by the 

video router bdlsed on the Ir head errs . j ust I Ike other network pac ketsw 
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and 
selectively 
forward one 
or more of the 
set of 
enhancement 
layers, but 
fewer than all 
of the set of 
enhancement 
layers, to at 
least two of 
the plurality 
of video 
receivers 
through the 
internet 
protocol 
network 
based upon 
the identified 
bandwidth-

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 
base layer and a set of enhancement layers which identify bandwidth-limited conditions of an internet protocol 
network between the video router and a plurality of video receivers which forward the base layer from the video router 
to at least two of the plurality of video receivers via the internet protocol network which selectively forward one or 
more of the set of enhancement layers, but fewer than all of the set of enhancement layers, to at least two of the 
plurality of video receivers through the internet protocol network based upon the identified bandwidth-limited 
conditions. 
 
If a given end destination can be reached at data speeds insufficient to transmit the complete scalable bitstream 
because of a bandwidth-limiting condition, the scalable video router will select and send all of the enhancement layers 
which can be sent at sufficient data speeds for each of the plurality of video receivers. 
 
For instance, as shown below, fewer than all of the set of enhancement layers are forwarded when priority_id is 
greater than pIdTarget, or temporal_id is greater than tIdTarget, or dependency_id is greater than dIdTarget (or 
dependency_id is equal to dIdTarget but quality_id is greater than qIdTarget) for any VCL NAL units or filler data 
NAL units in the bitstream. 

G.8.8.2 pecification or the ba e la er bit tream 

Each eatable bitstream that conform to thi sp cifi ation shall contain a ha e layer bit tr am that onforms to one or 
more of th profil p cified in Annex A. Thi bas lay r bit tr am is derived by invoking th uh-bit tr am extraction 
proce as pecified in claus G.8.8. l with didTarg l b ing qual to O and qldTarg t b ing qual to O and th ba lay r 
bit tream b ing the output. 

OTE - Although all eatable bit treams that conform to one or more of the profiles pecified in this annex contain a base layer 
bitstream that conforms to one or more of the profiles specified in Annex A the complete s alable bitstream (prior to operation of 
the base layer extraction pro e s specified in thi clause) may not conform to any profile pecified in Anne A. 

Rec. IT -T H.264 (06/2019) 595 

SCALE VIDEO CODING, LLC 
v. CISCO SYSTEMS, INC.

IPR2024-01371 Ex. 1007, p. 15 of 73



16 
 
 

 

limited 
conditions, 

 
See ITU-T H.264 at 595.  
 

 
See ITU-T H.264 at 489.  
 
 

The sub-bitstream is deri ,ed by applying the following operatioas in sequemia[ order: 

1. Mark aU VCL AL units and filter dam AL units for • bi h an of the following oond:i:1fon are 1rue a ''to be 
removed from the bit tream'': 

priority_ id i greater than pldTarget, 

temporal_ id is gr,eater than UdTarget. 

dependency_id is greater than dldTarget, 

dependency _id is equa I to d.Idl'ar~t and ,quality_ id • greater than qidTarg , . 

2. Remove al . acces nits for hi:ch an VCI. AL writs are marked as "to b remo ed from th bi tream''. 

3. Remove all VCL NAL units and filler data AL units, that are rna.dred a: "to be remo ed from the bit:stream". 

4.. When dldTarget is equal to O and qldTarg t is equal to 0, remo the following Al. uni : 

all NAL units, with nal_unit_type equal to 1 or IS 

all NAL units. with na _ unit_ ;:ype equal to 6 m bi b the firs SEI messag has payloadType in th range of 
24 o 35, inclusive. 

5. &emove all NAL units with nal_unit_typ eq al to 6 mat. onl contain SEI mi ages that are pa.rt of a cala.ble 
nesting SEI me age with any of th fo lowing properti 

sei_tempo:ral_id i greater than tldTarget, 

the mmimum value of ( sei_depende:nc:y_)I[ i] << 4 ) ,sej_quality_id[ i ]I for all I in the range of O to 
num_ layer _representa -ons _ mmu l, inclusi • - . greater than ( dldT arge . << ) qldT arget 

6. Remove all AL units with nal _ unit_ type equal to 6 tha • contain SE] me sages with payloadType equal to 24, 
28, or 29. 
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See ITU-T H.264 at 624.  
 

 
and wherein 
the video 
router 
transmits the 
layered video 
data stream 
according to 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 
base layer and a set of enhancement layers which identify bandwidth-limited conditions of an internet protocol 
network between the video router and a plurality of video receivers which forward the base layer from the video router 
to at least two of the plurality of video receivers via the internet protocol network which selectively forward one or 
more of the set of enhancement layers, but fewer than all of the set of enhancement layers, to at least two of the 
plurality of video receivers through the internet protocol network based upon the identified bandwidth-limited 
conditions, wherein each layer of the layered video data stream comprises data packets.  Scalable video routers 

tat" · • ti ul a.bl 1 • o u • " ' 
. • h~ . ey 

lay alabl In • 
no r table ta 
d • e r i I 

ntly of al ot a.table la.ye 
1 •• entati • . • btain d by 
r ation. 

C i scienced i r1ec . c,o m ftop i cs/eng iniee ring /sea la ble-c od i ng 

to se irve the va ri o ll.l s ll.l s errs' rreq u I re ments. Us. u a Uy a H pa 1rt· c i pants 

would have to agree on sorme 1m1nimal quality for the video 

coirnferrence, but th is 1s not rea lly sat1s.facto~ in many cases. With the 

adveriit of SVC, the MCU is not needed beca11.Jse t ranscod i lilg is not 

Iii eeded . Using the SVC stand a rd, so-cal I ed video ro lJters ca Iii be 

substituted for the MCUsw These roll.l te rs onlly have to foMaird and 

de I ete packets as a pp ro pr1ate to th at use r's conn ect1 on and rii eed s, so 

I i ttl e ext ira delay is added w In effect video packets can be iro uted by the 

v1 deo router based on the Ir head errs . j ust I Ike other network pac ketsw 
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an internet 
protocol; 

wherein each 
layer of the 
layered video 
data stream 
comprises 
data packets, 

facilitate the distribution of scalable bitstreams of video information across a packet switched network, such as the 
internet.  Data packets are the result of a process of dividing information into units so that said units may be 
transmitted across a packet switched network. At the destination, the data packets are reassembled to produce the 
information from which said data packets were derived. 

 
Data packets that are transmitted across the internet are comprised of a header and payload/body, according to the 
internet protocol. The payload is comprised of the data intended for transmission, and the header is information 
facilitating said transmission. Moreover, the payload of a packet is often another packet, comprising another header 

"7 C i networkencyc lopedia.com/packet-switching/ 

What is Packet Switching? 
Packet Switch ing is the process by which a networking or te lecommunications device accepts 

a packet and switches it to a telecommunications device that wi ll take it closer to its 

destination. Packet switching al lows data to be sent over the te lecommunications network in 

short bursts or "packet s" that contain sequence numbers so that they can be reassembled at 

the destination. 
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and another payload, as each packet layer is designed to be handled by a different part of the data distribution process. 
(NOTE: packet layers are not to be confused with scalable video layers). 

 
 
Additionally, the final payload of a scalable video data packet is a NAL Unit, which is also a unit of information 
comprising a header and a body. Scalable bitstreams that conform to the H.264 standard are transmitted as a sequence 
of NAL units. 

f- ➔ C CD Not Secure I web.deu.edu.tr/doc/oreily/networking/firewall/ch06_03.htm * • 
Packets are constructed in such a way that layers for each protocol used for a particular connection are wrapped around the packets , like the layers of skin on an onion. 

At each layer, a packet has two parts: the header and the body. The header contains protocol information relevant to that layer, while the body contains the data for that layer I 
which often consists of a whole packet from the next layer in the stack. Each layer treats the information it gets from the layer above it as data, and applies its own header to this 
data. At each layer, the packet contains all of the information passed from the higher layer; nothing is losl. This process of preserving the data while attaching a new header is 
known as encapsula1iot1. 

At the application layer, the packet consists simply of the data to be transferred (for example, part of a file being transferred during an FTP session) . As it moves to the transport 
layer, the Transmission Control Protocol (TCP) or the User Datagram Protocol (UDP) preserves the data from the previous layer and attaches a header to it. At the next layer, IP 
considers the entire packet (consisting now of the TCP or UDP header and the data) to be data, and now attaches its own IP header. Finally, at the network access layer, Ethernet 
or another network protocol considers the entire IP packet passed to it to be data, and attaches its own header. figure 6.2 shows how this works. 

Figure 6.2: Data encapsulation 

Application layer 
(SMTP. Telne1, FTP. etc ) aa1a I 
........... .. ........... . ........... .. .. . ........ . ................ 1f . ... . . . .. . 

Transport Layer 
(TCP, UOP. ICMP) Header Dala I 
........ -- ...... .. ·-- ............ .. -- -- ............ -- -- .. -- .... ! i :11: .. .... --
;;;~rnet layer Header Header ;;~ I 

;:,~,-,;;;A~~-;·i;~; ·· .. .. .. .. ..... .. .. ... .. .. ..... .. .... . ;_J, .. ... ~ . ... . .. . 

(£theme/, FOOi, ATM, etc.) Header Header , Header , Dala I 

At the other side of the connection, this process is reversed. As the data is passed up from one layer to the next higher layer, each header (each skin of the onion) is stripped off 
by its respective layer. For example, the Internet layer removes the IP header before passing the encapsulated data up to the transport layer (TCP or UDP). 
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each of which 
is encoded 
with a 
sequence 
number 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 
base layer and a set of enhancement layers which identify bandwidth-limited conditions of an internet protocol 
network between the video router and a plurality of video receivers which forward the base layer from the video router 
to at least two of the plurality of video receivers via the internet protocol network which selectively forward one or 
more of the set of enhancement layers, but fewer than all of the set of enhancement layers, to at least two of the 
plurality of video receivers through the internet protocol network based upon the identified bandwidth-limited 
conditions, wherein each layer of the layered video data stream comprises data packets, each of which is encoded with 
a sequence number.  Each data packet is identified by a sequence number which uniquely identified said packet among 
all other packets in the message.  Every packet in the sequence contains an identification value that is one more than 
that of the previous packet in the sequence. 

ip. hhi .de/imag,ecom_ G1/savce/ down loads/SVC-Overview. pdf 

A. Network Abstraction I.ayer (NAL) 

The coded video data are organized into NAL units, which 
are packets that each contains an integer number of bytes. A 
NAL unit starts with a one-byte header, which signals the type 
of the contained data. The remaining bytes represent payload 
data. NAL units are classified into VCL NAL units, which con-
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(D Not Secure I linfo.org/packet_header.html 

Packet Header Definition 

A packet header is the portion of an IP (Internet protocol) packet that precedes its body and contains addressing and other data that is 
required for it to reach its intended destination. 

Packets are the fundamental unit of information transport in all modern computer networks , and increasingly in other communications 
networks as well . They can be a fixed size or variable sizes, depending on the system .. Regardless of their size, each packet consists of three 
main parts: a header, the body, also called the payload, and a trailer. 

The header's format is specified in the Internet protocol. It normally contains 20 bytes of data, although an option exists within it that 
allows the addition of more bytes . 

Among the contents of the header are the version of IP (which is always set to 4 , because 1Pv4 is being used) , the sender's IP address , the 
intended receiver's IP address, the number of packets the message has been broken into , the identification number of the particular packet, 
the protocol (e.g. 1 for ICMP, 2 for IGMP, 6 for TCP and 17 for UDP) used , the packet length ( on networks that have variable length 
packets) , the time 10 live (i.e. , the number of links or hops that the packet can be routed before being allowed to expire) and synchronization 
data (several bits that help the packet match up to the network) . 
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and a layer 
identifier, and 

The Accused Instrumentalities include a video router, comprising a memory and a processor, wherein the processor 
executes instructions stored in the memory to cause the video router to receive a layered video data stream including a 

IP Header 

0 4 8 16 19 31 

Version Header Service Type 
Length 1 

Total Length 

I 

. 

·1 Identification Flags Fa 
===4 

gment Offse 

TTL Protocol Header C hecksum 

Source IIP Addr 

Destinatio IP Addr 

aprons Padding 

C -(a)- ITT Qi https://www.thegeekstuff.com/2012/03/ip-protocol-header/ 

■ Identification(16 bits): This field is used forluniquely identifyinglthe IP 

datagrams. This value is incremented every-time an IP datagram is sent from 

source to the destination. This field comes in handy while reassembly of 

fragmented IP data grams. 
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wherein the 
layer 
identifier for 
each data 
packet is 
based upon a 
layer to which 
the packet 
belongs. 

base layer and a set of enhancement layers which identify bandwidth-limited conditions of an internet protocol 
network between the video router and a plurality of video receivers which forward the base layer from the video router 
to at least two of the plurality of video receivers via the internet protocol network which selectively forward one or 
more of the set of enhancement layers, but fewer than all of the set of enhancement layers, to at least two of the 
plurality of video receivers through the internet protocol network based upon the identified bandwidth-limited 
conditions, wherein each layer of the layered video data stream comprises data packets, each of which is encoded with 
a sequence number and a layer identifier, and wherein the layer identifier for each data packet is based upon a layer to 
which the packet belongs. 
 

 
See ITU-T H.264 at 624.   
 
 
NAL unit headers for scalable bitstreams that comply with the H.264 standard comprise a layer identifier, which is 
comprised of the set of values including priority_id dependency_id, quality_id, and temporal_id, according to the 
standard.    
 

 
See ITU-T H.264 at 459.  
 

 
See ITU-T H.264 at 458. 
 

ri 
an 

Hon o 
denu 
n hi 

d pend nc _ld pecifie a dep nd ncy identifier for the N AL unit. dependency _id hall be equal t O in pr fix AL unit . 
The a ignment f value t dependency id i constrained by the ub-bit tream extra tion pr e a pecified in 
clau e .8.8. I. 

priorlty_J d p citi a priority id ntifier for th NAL unit. The a ignm nt ofvalu to priority_id i n train ,d by th 
ub-bit tr am xtraction pr a p , ifi din clau G . . 8.1. 
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See ITU-T H.264 at 459. 
 

 
See ITU-T H.264 at 459. 
 
For instance, the graphic below illustrates an example of a hierarchal virtual layer structure.  The layers scale 
regarding multiple elements, such as resolution (spatial), frame rate (temporal), quality, etc.  Every unique 
combination of the values that comprise the layer identifier indicates the relative location of a virtual layer within the 
hierarchy.  For instance, the in the illustration below the convergence of the spatial value for “704 x 576”, the quality 
value for “Minimal Quality”, and the temporal value for “3.75 fr/s” comprises a single layer within the hierarchy. 

quality _Id specifies a quality identifier for the NAL unit. quality_id shall be equal to 0 in prefix NAL units. The assignment 
of values to quality _id is constrained by the sub-bitstream extraction process as specified in clause G.8.8.1 . 

The variable DQld is derived by 

DQld = ( dependency_id << 4) + quality_id (G-63) 

When nal_unit_type is equal to 20, the bitstream shall not contain data that result in DQld equal to 0. 

tcmporal_ld specifies a temporal identifier for the NAL unit. The assignment of values to temporal_id is constrained by 
the sub-bitstream extraction process as specified in clause G.8.8.1 . 

The value oftemporal_id shall be the same for all prefix NAL units and coded slice in scalable extension NAL units ofan 
access unit. When an access unit contains any NAL unit with nal_unit_type equal to 5 or idr_flag equal to I, temporal_id 
shall be equal to 0. 
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Source, accessed May 18, 2020: https://slideplayer.com/slide/13389021/. 
 
For instance, in the example below there are nine layers that are possible for each spatial value (e.g. 704 x 576), or for 
each quality value (e.g. minimal quality), or for each temporal value (e.g. 3.75 fr/s).   Bitstream subsets can be derived 
from all of the NAL units of a given layer and all layers with a layer identifier less than the layer identifier of said 
layer, forming a hierarchy of virtual layers.  

~~@Uo~~ T@[fifi) [p)@li@ ~ 

~~lJf®ir~ ~w.lJf®lr~ 
2 7.5 fr/s 

704 X 576 1 3.75 fr/s 

0 1.875 fr/s 

352 X 288{ 

2 7.5 fr/s 
1 I 3.75 fr/s 

0 1: .875 fr/s 

176 X 144 { 

2 7.5 fr/s 
1 I 3.75 fr/s 

0 1 .875 fr/s 

Min im 11 u Ii 
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Source, accessed May 18, 2020: https://slideplayer.com/slide/13389021/. 

2. The video 
router of 
claim 1, 
wherein the 
video router 
further 
selectively 
forwards the 
one or more 
of the set of 
enhancement 
layers based 
on video 

The Accused Instrumentalities include a video router that further selectively forwards the one or more of the set of 
enhancement layers based on video processing capabilities of the video receiver. 
 
See claim 1, above. 

 

STUNNING HIGH-DEFINITION (HD) VIDEO 
Cisco WebEx"' video supports all types of cameras, and wrth a 

gupported HD webcam, you car'I achieve exceptionaUy crisp Md 

clear video in al your meetings. Cisco"' lechnology automatically 

adjusts the llideo ttvoughout the meeting lo lhe highest <Jlality for 

eac:h participam ocoording lo !heir OY1!iloble bandwid1h end 

computer capabilitits. 
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processing 
capabilities of 
the video 
receiver. 

See https://www.meetingconnect.net/files/CiscoWebExVideoServices.pdf  

 

 
6. A method 
for 
transmitting 
video signals, 
the method 
comprising: 

The Accused Instrumentalities perform a method for transmitting video signals.   
 
For example, scalable video routers conforming to the H.264 standard perform a method of transmitting video signals 
by forwarding data packets containing scalable video information. 
 

 
https://www.cisco.com/c/en/us/products/collateral/conferencing/meeting-server/datasheet-c78-742168.html 

 

Clsco111 Meeting Server Is a scalable, secure, on-premises meetings solution. Its default experience Is aligned to Cisco Webex• and It also 

provides extensive configurablllty to customize video, audio, and web communication to meet the unique collaboratlon needs of any 

customer. 

The Cisco Meeting Server web app allows anyone to create, Join, and run meetings easily from a supponed browser. Using browsers that 

suppon WebRTC, users can quickly Join a meeting without the need to download an appllcatlon slmply by cllcklng a link. Once In the 

meeting, the web app provides a complete meeting experience with roster lists and In-meeting controls. The web app Is also the user's 

portal to create meeting spaces, which they can then modify (for example, change the space's name, add PINs, etc.) and share meeting Join 

Information. 
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receiving a 
layered video 
data stream 

The Accused Instrumentalities perform a method for transmitting video signals, the method comprising receiving a 
layered video data stream.  
 
For example, scalable video routers conforming to the H.264 standard perform a method of receiving a multi-layered 
stream: 
 

C i sciencedir1ec .c,omftopics/engineering/scalable coding 

to serve t he var ioMs Msers' requ~ rements. Usually all pa rrtic i pants 

wou ld have to agree on so1me 1min i mal quality for t he video 

coliil f e1rence, but th is is not rea lly satisfacto~ in many cases. With t he 

adve lilt of SVC, t~ e MC Li is not needed beca M se t ra n sco d i Iii g is not 

Iii eeded . Using the SVC stand a rd , so-cal I ed ll ideo ro lJters ca Iii be 

subst jt uted for t he MCUs~ These ro1..J ters onlly have to for~vard and 

de I ete packet s as appropriate to t h at use r's connection and Iii eed s, so 

I i ttl e ext ra delay • s added~ In effect . video packets can be routed by t he 

video router based on t17eir headers . j ust like otl7er network packets~ 
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https://www.cisco.com/c/en/us/products/collateral/conferencing/meeting-server/datasheet-c78-742168.html 

Table 2 lists the specifications for Cisco Meeting Server. 

Table 2. Specifications 

Video standards • H.261 

• H.263 (+, ++) 

• H.264 AVC (baseline and high profile) 

• H.264 SVC 

• WebM, VP8 

• Microsoft RTV 

• HTML5/WebRTC 

• SIP, H.323, TIP 

• BFCP 

• RDP 

• Far End Camera Control (FECC) passthrough 

• RTMP and RTMPS 
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https://www.cisco.com/c/en/us/td/docs/voice_ip_comm/cucm/admin/14SU2/cucm_b_feature-configuration-guide-for-
cisco14su2/cucm_m_video-telephony.html 

 
 

C 8 cIscocom 

Feature Configuration Guide for Cisco Unified Communications Manager, Release 14 and SUs 

IEI Book Contents 

Book Title Page 

New and Changed Information 

) Getting Started 

) Remote Worker Features 

) Remote Networt Access 

) Ucenslng 

) MonltOOng and Recording 

) Call Center Features 

) Voice Messaging Features 

) Conferencing Features 

) Placing Calls 

) Receiving Calls 

) Presence and Privacy Features 

) Custom Features 

) Device Management 

) Advanced Cati Processing 

) QoS Management 

V SIP lnteroperablllty 

Configure SIP Normalization and 
Transparency 

Configure SOP Transparency 
Profiles 

Configure Presentation Sharing 
using BFCP 

Video Telephony 

) Emergency Call Routing Regulations 

0... Find Matches in This Book 

Chapter: Video Telephony 

> Chapter Contents 

• Video Telephony Overview 

• Video Telephony Support 

• Video Networ1c 

• Video Telephony Configuration Task Flow 

• H.323Vldeo 

• Video Support 

• Video Features 

• QoS for Video Networks 

Video Telephony Overview 
Unified Communications Manager suppons video telephony and thus unifies the world of voice and video calls. Video endpOlnts use Unified CM call-handling features 

and access a unified voice and video solution for dlallng and connecting video calls. 

The Unified Communications Manager video telephony solution offers these features: 

• Supports video and video-related features, such as Far-End Camera Control (FECC) 

• Supports multiple loglcal channels that are needed to allow the transmission of video streams 

• Transmits mldcall, media-related messages that are needed for video (that Is, transmits commands or lndlcatlOns that are needed for video calls) 

• Supports H.323, Skinny Cllent Control ProtocOI (SCCP), and Session Initiation Protocol (SIP) 

• Enhances locations and regions to provide Bandwidth Management 

• Provides servrceablllty Information, such as Call Detail Records (CDRs), about video calls 

Video Telephony Support 
The following sections discuss the details of video telephony In the Unified Communications Manager environment. 

• Video Calls 

• Real-Time Transpon Control Protocol Pass-Through In MTP TopolOgles 

• Video Codecs 

Video Calls 
The typical video call Includes two or three Real-Tl me Protocol (RTP) streams In each direction (that ls, four or six streams). The call can Include the followlng stream 
types: 

• Video (H.261, H.263, H.263+, .2&4-SVC, X·H.264UC, H.264-AVC, H.265, AVl and VT Camera wideband video codecs) 

• Far-End Camera Control (FECC) - Optional 

• Binary Floor Control ProtocOls (BFCP) 

Iii Save S Tran 

Updated: June 7, 2023 

Was this Docume 

Contact Cisco 

Open a Support Case 

(Requires a Cisco Ser 
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comprising a 
base layer and 
a set of 
enhancement 
layers; 

The Accused Instrumentalities perform a method for transmitting video signals, the method comprising receiving a 
layered video data stream comprising a base layer and a set of enhancement layers.  
 
For example: 
 
 
 

E- ➔ C i sciencedirect.oom/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicat ing Pictures, 2014 

Scalable video encoding 
It is com men in video transmission for the sign al to be encoded and 

transmitted without expl icit knowledge of the downstream network 

cond it ions. In cases where network congestion exists in a packet 

switched network such as the internet, routers will discard packets 

that they are unable to forward due to congestion. In some cases it is 

possible for packets within a stream to be priori tized or em bedded 

such that the least important information is d iscarded before the 

more important data. This mechan ism lends itself to scala ble or 

layered encod ing, where a video signa l is composed of a hierarchical 

layering in terms of spatia l resolut ion , temporal resolution or SNR. 

This ena bles devices to transmit and receive multi layered video 

streams where a base level of qual ity can be improved through the 

use of optiona l add itiona l layers that enhance resolution, frame rate, 

and/or qua lity. 
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The “base layer” is the minimum decodable bitstream subset (or sub-bitstream), and every other layer is an 
enhancement layer.  
 

C ht 

\.. +918045621100 

MISTRAL 
... P~~RdT~ 

lD ilili https://www.mistralsolutions.com/articles/h-264-svc-update-h- 264-video-compression-standard/ 

~ info@mistralsolutions.com 

About us ... Products ... Services ... 

® 

AEROSPACE AND DEFENSE 
Land, Naval and Airborne 

~ I Enhancement Layer 0000000000 I Increase Quality 

~ I Enhancement Layer (JOO 0000000 I Increase Frame Rate 

~ I F.nhancernent Layer 000 0000000 I Increase Resolution 
ti} ~~~~~~~~~~~~~~~~ 

Base 
Layer 

Figure 1: H.264 SVC Layering Technique 
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See ITU-T H.264 at 437.  
 

 

G.3.4 base layer: A bitstream subset that contains all NAL units with the nal_ unit_ type syntax element equal to 1 and 5 
of the bitstream and does not contain any NAL unit with the nal_unit_type syntax element equal to 14, 15, or 20 
and conforms to one or more of the profiles specified in Annex A. 

E- C i sciencedirect.com/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicating Pictures, 2014 

Scalable video encoding 
It is common in video transmission for the signal to be encoded and 

transmitted without explicit knowledge of the downstream network 

conditions. In cases where network congestion exists in a packet 

switched network such as the internet, routers wi ll discard packets 

that they are unable to forward due to congest ion. In some cases it is 

possible for packets within a stream to be prioritized or embedded 

such that the least important information is discarded before the 

more important data. This mechanism lends itself to scalable or 

layered encod ing, where a video signa l is composed of a hierarchical 

layering in terms of spatia l resolution , tempora l reso lution or SNR. 

This enables devices to transmit and receive multi layered video 

streams where a base level of quality can be improved through the 

use of optiona l additiona ll lavers that enhancelresolution frame rate 

and /or qua lity. 
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Scalable video data streams coded according to the H.264 standard comprise a single bitstream that is further 
comprised of layers, wherein combinations of layers form “bitstream subsets” that may be decoded as video data 
streams.  
 

 
See ITU-T H.264 at 440.  
 

 
See ITU-T H.264 at 437.  
 

MPEG-4 Visual and H.264/AVC: Standards for 
Modern Digital Video 

Berna Erol, ... Lowell Winger, in The Essential Guide to Video Processing, 2009 

10.3.6 Scalabi I ity 
In addition to the video coding tools discussed so far, MPEG-4 Part 2 provides 

scalability tools that allow organization of the bitstream into base and 

enhancement layers. The enhancement layers are transmitted and decoded 

depending on the bit rate, display resolution, network throughput, and decoder 

complexity constraints. Temporal, spatial, quality, complexity, and object-based 

G.3.54 scalable bit tream: A bitstream with the prop rty that on or mor bitstream subsets that are not id ntical to th 
calabl _ bit tream form another bitstream that c nfi rm t thi p cificati · n. 

G.3.6 bitstream sub et: A bitstream that. i derived a a subset from a bitstream by di carding zer or more NAL units. 
A bitstream subset i al o referr d to a sub-bitstream. 
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See ITU-T H.264 at 4.  
 

identifying 
bandwidth-
limited 
conditions of 
an internet 
protocol 
network 
between a 
video router 
and a plurality 
of video 
receivers; 

The Accused Instrumentalities perform a method for transmitting video signals, the method comprising identifying 
bandwidth-limited conditions of an internet protocol network between a video router and a plurality of video 
receivers.  
 
For example, the Accused Instrumentalities identify bandwidth-limited conditions of an internet protocol network 
between a video router and a plurality of video receivers.  Scalable video routers detect conditions in which bandwidth 
is limited.  Such a bandwidth limitation could be caused by a congested state of a network over which packets must be 
sent, or a weak physical connection between two or more links in the network, or a limitation in the capabilities of a 
receiver, or some other network condition that would limit the bandwidth between one or more links.    
 
 

eatable ideo coding i pecified in Annex G allowing the con truction of bitstreams that contain ub-bitstream that 
conform to thi pecification. For temporal bitstrearn calabili , i.e. the pre: ence of a uh-bit tream with a maller 
temporal ampling rate than the bitstream, complete acce units are remo ed from the bit tream v hen deriving the 
ub-bitstream. [n thi ca e high-le el yntax and inter prediction rererence picture in the bit tream are con tructed 

accordingl . For patial and quality bitstream calability, i.e., the pre ence of a ub-bitstream with lov er patial rn olution 
or quality than the bitstream AL units are rerno ed from the bitstream v hen deri ing the ub-bitstream. In thi ca e 
inter-la er prediction, i.e. , the prediction of the higher patial re: olution or quality ignaI b data of the lower patial 
re. olution or quality • ignal i typicall used for efficient coding. Othenvi • e the coding algorithm a · de · cribed in the 
previou paragraph i u ed. 
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E- ➔ C i sciencedil'iec .c,om/topics/engineering/scalable-v ideo-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicating Pictures~ 20 14 

Scalable video encoding 
It is common in video transmission for the signal to be encoded and 

transmitted without expl icit knowledge of the downstream network 

cond it ions:. In cases where netw'Ork con gestion exists in a packet 

switched network such as the internet, routers wi lll d iscard packets 

that they .are unable to forward due to congestion. In some cases it is 

possible for packets with in a stream to be pr iorit ized or em bedded 

such th.at the least important information is d iscarded before the 

more important data. Th is: mechan ism lends itself to s:cala ble or 

layered encod ing, where a video s:igna l is composed of a hierarchical 

layering in terms. of spatia l resolution, temporal1 reso lution or SNR. 

This ena bles devices to transmit and reaeive multi layered video 

streams where a b.ase level of qual ity can be improved through the 

use of optiona l add itiona l layers that enhance resolut ion, frame rate, 

and/ or qua lity. 
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forwarding 
the base layer 
to at least two 
of the 
plurality of 
video 
receivers via 
the internet 
protocol 
network; 

The Accused Instrumentalities perform a method for transmitting video signals, the method comprising forwarding the 
base layer to at least two of the plurality of video receivers via the internet protocol network.  
 
For example, because the base layer is the minimum bitstream subset of a given scalable bitstream that is capable of 
being decoded, every receiver that receives a decodable bitstream subset is sent at least the base layer: 
 

C i sciencedir1ec .c,om/topics/engineering/scalable coding 

to serve the varim.1s 1Users' requirements. Usua lly all participants 

would have to agree on some min imal quality for the video 

co!'lference, but th is is not really satisfactmy in many cases. With the 

advent of SVC, tl,e MCU is not needed beca1t.1se transco di ng is not 

11 eeded. Using 1th e SVC stand a rd, so-cal I ed ufrJeo routers car, be 

substituted for the M CU s. These ro 1U te rs only have to forward and 

delete packets as appro priate to that user's connection and needs, so 

Ii ttl e extra delay is added. In effect . video packets can be routed by the 

video router bdlsed on t I, e i r headers . just Ii ke otl, er network packets. 
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and 
selectively 
forwarding 
one or more 
of the set of 
enhancement 
layers, but 
fewer than all 
of the set of 
enhancement 
layers, to at 
least two of 
the plurality 
of video 
receivers 
through the 
internet 
protocol 
network 
based upon 
the identified 
bandwidth-
limited 
conditions; 

The Accused Instrumentalities perform a method for transmitting video signals, the method comprising selectively 
forwarding one or more of the set of enhancement layers, but fewer than all of the set of enhancement layers, to at 
least two of the plurality of video receivers through the internet protocol network based upon the identified 
bandwidth-limited conditions.   
 
For example, if a given end destination can be reached at data speeds insufficient to transmit the complete scalable 
bitstream because of a bandwidth-limiting condition, the scalable video router will select and send all of the 
enhancement layers which can be sent at sufficient data speeds for each of the plurality of video receivers. 
 
For example, as shown below, fewer than all of the set of enhancement layers are forwarded when priority_id is 
greater than pIdTarget, or temporal_id is greater than tIdTarget, or dependency_id is greater than dIdTarget (or 
dependency_id is equal to dIdTarget but quality_id is greater than qIdTarget) for any VCL NAL units or filler data 
NAL units in the bitstream. 

G.8.8.2 pecification or the ba e la er bit tream 

Each eatable bitstream that conform to thi sp cifi ation shall contain a ha e layer bit tr am that onforms to one or 
more of th profil p cified in Annex A. Thi bas lay r bit tr am is derived by invoking th uh-bit tr am extraction 
proce as pecified in claus G.8.8. l with didTarg l b ing qual to O and qldTarg t b ing qual to O and th ba lay r 
bit tream b ing the output. 

OTE - Although all eatable bit treams that conform to one or more of the profiles pecified in this annex contain a base layer 
bitstream that conforms to one or more of the profiles specified in Annex A the complete s alable bitstream (prior to operation of 
the base layer extraction pro e s specified in thi clause) may not conform to any profile pecified in Anne A. 

Rec. IT -T H.264 (06/2019) 595 
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See ITU-T H.264 at 595.  
 

 
See ITU-T H.264 at 489.  
 

The sub-bitstream is deri ,ed by applying the following operatioas in sequemia[ order: 

1. Mark aU VCL AL units and filter dam AL units for • bi h an of the following oond:i:1fon are 1rue a ''to be 
removed from the bit tream'': 

priority_ id i greater than pldTarget, 

temporal_ id is gr,eater than UdTarget. 

dependency_id is greater than dldTarget, 

dependency _id is equa I to d.Idl'ar~t and ,quality_ id • greater than qidTarg , . 

2. Remove al . acces nits for hi:ch an VCI. AL writs are marked as "to b remo ed from th bi tream''. 

3. Remove all VCL NAL units and filler data AL units, that are rna.dred a: "to be remo ed from the bit:stream". 

4.. When dldTarget is equal to O and qldTarg t is equal to 0, remo the following Al. uni : 

all NAL units, with nal_unit_type equal to 1 or IS 

all NAL units. with na _ unit_ ;:ype equal to 6 m bi b the firs SEI messag has payloadType in th range of 
24 o 35, inclusive. 

5. &emove all NAL units with nal_unit_typ eq al to 6 mat. onl contain SEI mi ages that are pa.rt of a cala.ble 
nesting SEI me age with any of th fo lowing properti 

sei_tempo:ral_id i greater than tldTarget, 

the mmimum value of ( sei_depende:nc:y_)I[ i] << 4 ) ,sej_quality_id[ i ]I for all I in the range of O to 
num_ layer _representa -ons _ mmu l, inclusi • - . greater than ( dldT arge . << ) qldT arget 

6. Remove all AL units with nal _ unit_ type equal to 6 tha • contain SE] me sages with payloadType equal to 24, 
28, or 29. 

All ub-bit • tha • - • e ub-bit tr - • • • · ·n cl e • • h any 
ombinati n lu - • • • · i all lt 

vid quen , with . . fi 
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See ITU-T H.264 at 624.  
 

 
wherein the 
layered video 
data stream is 
transmitted 
according to 
an internet 
protocol;  

The Accused Instrumentalities perform a method for transmitting video signals, wherein the layered video data stream 
is transmitted according to an internet protocol; and wherein each layer of the layered video data stream comprises 
data packets.  
 
For example, scalable video routers facilitate the distribution of scalable bitstreams of video information across a 
packet switched network, such as the internet, using internet protocol. Data packets are the result of a process of 
dividing information into units so that said units may be transmitted across a packet switched network. At the 
destination, the data packets are reassembled to produce the information from which said data packets were derived. 

tat" · • ti ul a.bl 1 • o u • " ' 
. • h~ . ey 

lay alabl In • 
no r table ta 
d • e r i I 

ntly of al ot alable laye 
1 •• entati • . • btain d by 
r ation. 

C i sciencediriec ·.c1om/topics/engineering/scalable-coding 

to serve the various users' requirements. Usually all parfc ipants 

would have to agree on some min imal quality for the video 

conference, but th is is not rea lly Sdltis.facto~ in many cases. With the 

adveriit of SVC, the MCU is not needed beca~se transcod i 111g is not 

rii eeded . Us ing the SVC stand a rd, so-cal I ed video routers ca 111 be 

substituted for the M CU s~ These rou te rs on lly have to f ori,-.,a rd and 

de I ete packets as app ropriate to th at use r's con n ecti on a n d rii eed s, so 

I i ttl e extra delay is added~ In effect video packets ca n be routed by the 

video router based on the Ir headers . just Ii ke othe r network packets .. 
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and wherein 
each layer of 
the layered 
video data 
stream 
comprises 
data packets, 

 

 
Data packets that are transmitted across the internet are comprised of a header and payload/body, according to the 
internet protocol. The payload is comprised of the data intended for transmission, and the header is information 
facilitating said transmission. Moreover, the payload of a packet is often another packet, comprising another header 
and another payload, as each packet layer is designed to be handled by a different part of the data distribution process. 
(NOTE: packet layers are not to be confused with scalable video layers). 
 

C i networkencyc lopedia.com/packet-switching/ 

What is Packet Switching? 
Packet Switch ing is the process by which a net working or t elecommunications device accepts 

a packet and switches it to a telecommunications device that wi ll take it closer to it s 

dest ination. Packet switching allows data to be sent over t he telecommunications network in 

short burst s or "packets" t hat contain sequence numbers so that they can be reassembled at 

t he destination. 
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Additionally, the final payload of a scalable video data packet is a NAL Unit, which is also a unit of information 
comprising a header and a body. Scalable bitstreams that conform to the H.264 standard are transmitted as a sequence 
of NAL units. 

 

t- -4 C (D Not Secure I web.deu.edu.tr/doc/oreily/networking/firewall/ch06_03.htm 

Packets are constructed in such a way that layers for each protocol used for a particular connection are wrapped around the packets , like the layers of skin on an onion. 

At each layer, a packet has two parts: the header and the body. The header contains protocol information relevant to that layer, while the body contains the data for that layer I 
which often consists of a whole packet from the next layer in the stack . Each layer treats the information it gets from the layer above it as data, and applies its own header to this 
data. At each layer, the packet contains all of the information passed from the higher layer; nothing is lost. This process of preserving the data while attaching a new header is 
known as encapsulation. 

At the application layer, the packet consists simply of the data to be transferred (for example, part of a fi le being transferred during an FTP session) . As it moves to the transport 
layer, the Transmission Control Protocol (TCP) or the User Datagram Protocol (UDP) preserves the data from the previous layer and attaches a header to it. At the next layer, IP 
considers the entire packet (consisting now of the TCP or UDP header and the data) to be da ta , and now attaches its own IP header. Finally, at the network access layer, Ethernet 
or another network protocol considers the entire IP packet passed to it to be data, and attaches its own header. figure 6.2 shows how this works. 

Figure 6.2: Data encapsulat ion 

Application Layer 
(SMTP, Telne/, FTP, etc ) Oala I 
.... .. ... .. ..... .. .. .. . . . .. . ... ..... . . ... ......... .. .... . ...... .. . 1f .. . . . . . . 

Transport Layer 
(TCP, UDP. ICMP) Header oa1a I 
lnternet l aye, ••••• •• • • • • .. ••• ••••• •••••••••• • •• • ••••••••••••••• .JJ .,-f ....... . 
~ - - : ~ I 
ivi,-,;;;,,A~~.~~·i;fi; ·· .. ······· ........ ............ .. .... . ;_J. .... . n ....... . 
(£theme/. FOOi, ATM, ere.) Header Header ; Header ; Oala I 

At the other side of the connection, this process is reversed. As the data is passed up from one layer to the next higher layer, each header (each skin of the onion) is stripped off 
by its respective layer, For example, the Internet layer removes the IP header before passing the encapsulated data up to the transport layer (TCP or UDP), 

ip.hhi.de/imagecom_G1/savce/downloads/SVC-Overview.pdf 

A. Network Abstraction Layer (NAL) 

The coded video data are organized into NAL units, which 
are packets that each contains an integer number of bytes. A 
NAL unit starts with a one-byte header, which signals the type 
of the contained data. The remaimng bytes represent payload 
data. NAL units are classified into VCL NAL units, which con-
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each of which 
is encoded 
with a 
sequence 
number 

The Accused Instrumentalities perform a method for transmitting video signals, wherein the layered video data stream 
is transmitted according to an internet protocol; and wherein each layer of the layered video data stream comprises 
data packets, each of which is encoded with a sequence number.  
 
For example, each data packet is identified by a sequence number which uniquely identified said packet among all 
other packets in the message.  Every packet in the sequence contains an identification value that is one more than that 
of the previous packet in the sequence: 

 

(D Not Secure I linfo.org/packet_header.html 

Packet Header Definition 

A packet header is the portion of an IP (Internet protocol) packet that precedes its body and contains addressing and other data that is 
required for it to reach its intended destination. 

Packets are the fundamental unit of information transport in all modern computer networks , and increasingly in other communications 
networks as well . They can be a fixed size or variable sizes, depending on the system. Regardless of their size , each packet consists of three 
main parts: a he.ader, the body, also called the payload, and a trailer. 

The header's fom1at is specified in the Internet protocol. It normally contains 20 bytes of data, although an option exists within it that 
allows the addition of more bytes. 

Among the contents of the header are the version of IP (which is always set to 4 , because IPv4 is being used) , the sender's IP address , the 
intended receiver's IP address, the number of packets the message has been broken into , the identification number of the particular packet, 
the protocol (e.g. 1 for ICMP, 2 for IGMP, 6 for TCP and 17 for UDP) used, the packet length (on networks that have variable length 
packets), the time to live (i.e ., the number of links or hops that the packet can be routed before being allowed to expire) and synchroniz.atio.11 
data (several bits that help the packet match up to the network) . 
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and a layer 
identifier, and 

The Accused Instrumentalities perform a method for transmitting video signals, wherein the layered video data stream 
is transmitted according to an internet protocol; and wherein each layer of the layered video data stream comprises 

IP Header 

0 4 8 16 19 31 

Version Header Service Type 
Length 1 

Total Length 

I 

. 

·1 Identification Flags Fa 
===4 

gment Offse 

TTL Protocol Header C hecksum 

Source IIP Addr 

Destinatio IP Addr 

aprons Padding 

e b)- ITT Qi https://www.thegeekstuff.com/2012/03/ip-protocol-header/ 

■ Identification(i6 bits): This field is used forluniquely identifyinglthe IP 

datagrams. This value is incremented every-time an IP datagram is sent from 

source to the destination. This field comes in handy while reassembly of 

fragmented IP data grams. 
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wherein the 
layer 
identifier for 
each data 
packet is 
based upon a 
layer to which 
the packet 
belongs. 

data packets, each of which is encoded with a sequence number and a layer identifier, and wherein the layer identifier 
for each data packet is based upon a layer to which the packet belongs.  
 
For example:  
 

 
See ITU-T H.264 at 624.  
 
NAL unit headers for scalable bitstreams that comply with the H.264 standard comprise a layer identifier, which is 
comprised of the set of values including priority_id dependency_id, quality_id, and temporal_id, according to the 
standard.    
 

 
See ITU-T H.264 at 459.  
 

 
See ITU-T H.264 at 458.  
 

 
See ITU-T H.264 at 459.  

fi ler i • 'on ofa 
i ean . C • -

' , rs n 
1bl • . · ay . fommli n r 'n ~hi 

dependency _id pecifie a dependency identifier for the NAL unit. dependency_id hall be equal t 0 in prefix L unit . 
The a ignment f value to dependency_ id i constrained by the ub-bil tream extracti n pr ce a pe ified in 
clau .8.8.1 . 

priority _id pecifi . a priority identifier for the NAL unit. The a ignm nt of v lo to priority _id i con train d by th 
ub-bit tr am extraction pr c p cifi d in clau e 0 . . . I . 

quality _ld pecifie a quality id ntifiedor the N AL unit. quality id hall b equalt 0 in prefix NAL unit . The a ignm nt 
of value to quality id i con trained by the ub-bitstream extraction proce . a pecified in lau .8. 8.1. 

1 he variable DQid is derived by 

Id - ( dependency id << 4 ) + quality id 

When nal unit type i equal to 20, the bit tream hall n t contain data that re ult in D ld equal to 0. 
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See ITU-T H.264 at 459.  
 
For instance, the graphic below illustrates an example of a hierarchal virtual layer structure.  The layers scale 
regarding multiple elements, such as resolution (spatial), frame rate (temporal), quality, etc.  Every unique 
combination of the values that comprise the layer identifier indicates the relative location of a virtual layer within the 
hierarchy.  For instance, the in the illustration below the convergence of the spatial value for “704 x 576”, the quality 
value for “Minimal Quality”, and the temporal value for “3.75 fr/s” comprises a single layer within the hierarchy. 

 
Source: https://slideplayer.com/slide/13389021/ (last accessed August 29, 2023) 
 

temporal_id pecifi a temporal identifier for the AL unit. The as i nment of value • to temporal_id i con trained by 
th ub-bit "tream extraction proce a pecified in clau .8 . . 1. 

Th valu of temp ral_id hall b the • me fi r all pr fix AL unit and coded lie in alabl ext n ion NAL unit ofan 
a unit. When an a c unit contain any AL unit with nal_unit_typ equal to 5 or idr_flag equal to 1, temporal_id 
hall b equal to 0. 

Minimal u Ii 
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For instance, in the example below there are nine layers that are possible for each spatial value (e.g. 704 x 576), or for 
each quality value (e.g. minimal quality), or for each temporal value (e.g. 3.75 fr/s).   Bitstream subsets can be derived 
from all of the NAL units of a given layer and all layers with a layer identifier less than the layer identifier of said 
layer, forming a hierarchy of virtual layers.  

 
 
Source: https://slideplayer.com/slide/13389021/ (last accessed August 29, 2023) 
 

7. The 
method of 
claim 6, 
wherein the 
selectively 
forwarding 
step further 
comprises: 

The Accused Instrumentality include a method for transmitting video signals wherein the selectively forwarding step 
further comprises selectively forwarding the one or more of the set of enhancement layers based on video processing 
capabilities of the video receiver. 

See claim 6, above.  
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selectively 
forwarding 
the one or 
more of the 
set of 
enhancement 
layers based 
on video 
processing 
capabilities of 
the video 
receiver. 

 
See https://www.meetingconnect.net/files/CiscoWebExVideoServices.pdf  

 

11. A scalable 
video coding 
router, 
comprising: 

The Accused Instrumentalities include a scalable video coding router. 

For example, scalable video routers conforming to the H.264 standard perform a method of transmitting video signals 
by forwarding data packets containing scalable video information. 

 

STUNNING HIGH-DEFINITION (HD) VIDEO 
Cisco WebEx'PJ video supports all types of cameras, and with a 

supported HD webcam, you can achieve exceptionally crisp and 

clear video in all your meetings. Cisco technology automatically 

adjusts the video throughout the meeting to the highest quality for 

each participant according to their available bandwidth and 

computer capabilities. 
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a memory; 
and 

a processor, 

wherein the 
processor 
executes 
instructions 
stored in the 
memory to 
cause the 
scalable video 
coding router 
to: 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory.   

All routers comprise a memory and a processor, wherein the processor executes instructions stored in the memory. 

C i sciencedir1ec .c,omftopics/engineering/scalable coding 

to serve t he var ioMs Msers' requ~ rements. Usually all pa rrtic i pants 

wou ld have to agree on so1me 1min i mal quality for t he video 

coliil f e1rence, but th is is not rea lly satisfacto~ in many cases. With t he 

adve lilt of SVC, t~ e MC Li is not needed beca M se t ra n sco d i Iii g is not 

Iii eeded . Using the SVC stand a rd , so-cal I ed ll ideo ro lJters ca Iii be 

subst jt uted for t he MCUs~ These ro1..J ters onlly have to for~vard and 

de I ete packet s as appropriate to t h at use r's connection and Iii eed s, so 

I i ttl e ext ra delay • s added~ In effect . video packets can be routed by t he 

video router based on t17eir headers . j ust like otl7er network packets~ 
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http s //www learncisco.net 'c ours es/1 c nd- 2/networ k- man ag eme n t/ro u te r-1 nte rna I -component s-ove rv 1ew ht m I 

Router Internal Components Overview 
Ads by Google 

WflM■ Why this ad? ft> 

I want you to take a moment and look at the components we have listed here. 

I• CPU - Executes operating system instructions I 
• RAM (Random access memory) - Contains the running copy of the configuration file. Stores the 
rougint table. RAM contents lost when power is off. 

• ROM (Read-only memory) - Holds diagnostic software used when router is powered up. Stores the 
router's bootstrap program. 

• NVRAM (Nonvolatile RAM) - Stores startup configuration . This may include IP addresses (routing 
protocol, hostname of a router). 

• Flash memory- Contains the operating system (Cisco 105) 

• Interfaces - Multiple fisical interfaces that are used to connect the network. Fast Ethernet, Gigabit 
Ethernet; Serial; Management interfaces 

CPU, RAM, ROM, interfaces - those all sound very familiar to something else. A computer, a PC! All of these 

components we find inside the tower of our PC or inside of our laptop. So we have our router, we look 

inside, we have the same types of components. Let's go through these individually. 

Aux Console USB 
USB Port 

CPU Serial 0/0/0 Flash 

H Serial 0/0/1 

NVRAM System 

Control 

j Fast Ethernet 0/0 

RAM 
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receive a 
layered video 
data stream 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream.  The accused instrumentalities conform to the H.264 standard which perform a method of receiving 
a multi-layered stream. 

 

 

E- ➔ C i sciencedirect.oom/topics/engineering/scalable- video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bu ll, in Communicating Pictures, 2014 

Scalable video encoding 
It is common in video transmission for the sign al to be encoded and 

transmitted without explicit knowledge of the downstream network 

conditions. In cases where netvvork congestion exists in a packet 

switched network such as the internet, routers will discard packets 

that they aire unable to forward due to congestion. In some cases it is 

possible for packets within a stream to be prioritized or embedded 

such that the least important informati•on is d iscarded before the 

more important data. This mechan ism lends itself to scalable or 

layered encoding, where a video signal is composed of a hierarchical 

layerin g in terms of spatia I resolution , tern poral resolution or SNR. 

This enables devices to transmit and receive multi layered video 

streams where a base level of quail ity can be improved through the 

use of optional add it iona l layers that enhance resolut ion, frame rate, 

and/or qual ity. 
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that 
comprises a 
base layer and 
a set of 
enhancement 
layers, 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers.   
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Figure 1: H.264 SVC Layering Technique 
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The “base layer” is the minimum decodable bitstream subset (or sub-bitstream), and every other layer is an 
enhancement layer.  

 

 

[CITE] 

 

 

G.3.4 base layer: A bitstream subset that contains all NAL units with the nal_unit_type syntax element equal to 1 and 5 
of the bitstream and does not contain any NAL unit with the nal_unit_type syntax element equal to 14, 15, or 20 
and conforms to one or more of the profiles specified in Annex A. 

E- ➔ C i sciencedirect.com/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicating Pictures, 2014 

Scalable video encoding 
It is common in video transmission for the signal to be encoded and 

transmitted without explicit knowledge of the downstream network 

conditions. In cases where network congestion exists in a packet 

switched network such as the internet, rou ters wi ll discard packets 

that they are unable to forward due to congestion. In some cases it is 

possible for packets withi n a stream to be prioritized or embedded 

such that the least important information is discarded before the 

more important data. This mechanism lends itself to scalable or 

layered encoding, where a video signal is composed of a hierarchical 

layering in terms of spatial resolution , temporal resolution or SNR. 

This enables devices to transmit and receive multi layered video 

streams where a base level of quality can be improved through the 

use of optional additiona ll lavers that enhancelresolution frame rate 

and/or qua lity. 
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Scalable video data streams coded according to the H.264 standard comprise a single bitstream that is further 
comprised of layers, wherein combinations of layers form “bitstream subsets” that may be decoded as video data 
streams.  

 

 

See ITU-T H.264 at 437. 

 

See ITU-T H.264 at 437. 

MPEG-4 Visual and H.264/AVC: Standards for 
Modern Digital Video 

Berna Erol, ... Lowell Winger, in The Essential Guide to Video Processing, 2009 

10.3.6 Scalabi I ity 
In addition to the video coding tools discussed so far, MPEG-4 Part 2 provides 

scalability tools that allow organization of the bitstream into base and 

enhancement layers. The enhancement layers are transmitted and decoded 

depending on the bit rate, display resolution, network throughput, and decoder 

complexity constraints. Temporal, spatial, quality, complexity, and object-based 

G.3.54 eatable bit tr am: A bitstream with the prop rty that one or more bit tream ub et that are not identical t th 

calabl bit tream form another bitstream that conform t thi p ification. 

G.3.6 bitstream sub et: A bitstream that. i derived a a subset from a bitstream by di carding zer or more NAL units . 
A bitstream sub et i al o referred to a sub-bitstream. 
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See ITU-T H.264 at 4. 

 

identify 
bandwidth-
limited 
conditions of 
an internet 
protocol 
network 
between the 
video router 
and a set of 
video 
receivers; 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers. 

Scalable video routers detect conditions in which bandwidth is limited.  Such a bandwidth limitation could be caused 
by a congested state of a network over which packets must be sent, or a weak physical connection between two or 
more links in the network, or a limitation in the capabilities of a receiver, or some other network condition that would 
limit the bandwidth between one or more links.    

eatable ideo coding i pecified in Annex G allowing the con truction of bitstreams that contain ub-bitstream that 
conform to thi pecification. For temporal bitstrearn calabili , i.e. the pre: ence of a uh-bit tream with a maller 
temporal ampling rate than the bitstream, complete acce units are remo ed from the bit tream v hen deriving the 
ub-bitstream. [n thi ca e high-le el yntax and inter prediction rererence picture in the bit tream are con tructed 

accordingl . For patial and quality bitstream calability, i.e., the pre ence of a ub-bitstream with lov er patial rn olution 
or quality than the bitstream AL units are rerno ed from the bitstream v hen deri ing the ub-bitstream. In thi ca e 
inter-la er prediction, i.e. , the prediction of the higher patial re: olution or quality ignaI b data of the lower patial 
re. olution or quality • ignal i typicall used for efficient coding. Othenvi • e the coding algorithm a · de · cribed in the 
previou paragraph i u ed. 
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E- C i sciencedirect.com/topics/engineering/scalable-video-coding 

Communicating Pictures: Delivery Across 
Networks 

David R. Bull, in Communicating Picturest 2014 

Scalable video encoding 
It is common in video transmission for the signal to be encoded and 

transmitted without exp I icit knowledge of the downstream network 

cond it ions. In cases where network con gestion exists in a packet 

switched network such as the internet, routers will discard packets 

that they are unable to for.vard due to congest ion. In some cases it is 

possible for packets within a stream to be prioritized or em bedded 

such that the least important information is d iscarded before the 

more important data. This mechan ism lends itself to scala ble or 

layered encod ing, where a video signa l is oomposed of a hierarchical 

layering in terms of spatia l resolution, tempora l resolution or SNR. 

This ena bles devices to transmit and receive multi layered video 

streams where a base level of qual ity can be improved through the 

use of optiona l add itiona l layers that enhance resolution, frame rate, 

and/or qua lity. 
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forward the 
base layer 
from the 
video router 
to at least two 
of the set of 
video 
receivers; 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers and forwards the 
base layer from the video router to at least two of the plurality of video receivers via the internet protocol network.   

Because the base layer is the minimum bitstream subset of a given scalable bitstream that is capable of being decoded, 
every receiver that receives a decodable bitstream subset is sent at least the base layer.  

 

C i scienced i r1ec . c,o m ftop i cs/eng inee ring /sea lab le-coding 

to se nre the va ri cu..1 s ILi s ers' req u I re ments. Us. u a Uy a H pa rrt· c i pants 

would have to agree on so1me 1m1nimal quality for the video 

co llilf eren ce, but this Is not rea I ly Scii ti sfacto ry i n many CciiS es. With t he 

advellilt of SVC, the MCU is not needed beca11..Jse t ranscod i llilg is not 

111 eeded . Using the SVC st and a rd , so-cal I ed 1Jideo routers ca llil be 

s u bst1tuted for the M CU s.w These ro ILi te rs. only have to f o Ma rd and 

de I ete packets as a pp ro pr1ate to th at use r's connection and llil eed s, so 

I i ttl e ext ra delay is did de d w In effect video packets can be routed by the 

video router bdlsed on the Ir head errs . j ust I Ike other network pac ketsw 
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wherein the 
scalable video 
coding router 
forwards all 
of the set of 
enhancement 
layers to at 
least two of 
the video 
receivers in 
the set of 
video 
receivers with 
bandwidth-
sufficient 
conditions, 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers and forwards the 
base layer from the video router to at least two of the plurality of video receivers via the internet protocol network 
wherein the scalable video coding router forwards all of the set of enhancement layers to at least two of the video 
receivers in the set of video receivers with bandwidth-sufficient conditions. 

To all of the end destinations (video receivers) that can be reached at data speeds sufficient to transmit the complete 
scalable bitstream (i.e. can be reached with sufficient bandwidth), the scalable video router will select and send all of 
the enhancement layers of the scalable video bitstream. 

For instance, as shown below, all of the set of enhancement layers are forwarded when priority_id is less than or equal 
to pIdTarget, temporal_id is less than or equal to tIdTarget, and dependency_id is less than dIdTarget (or 
dependency_id is equal to dIdTarget but quality_id is less than or equal to qIdTarget) for all VCL NAL units and filler 
data NAL units in the bitstream. 

G.8.8.2 pecification or the ba e la er bit tream 

Each eatable bitstream that conform to thi sp cifi ation shall contain a ha e layer bit tr am that onforms to one or 
more of th profil p cified in Annex A. Thi bas lay r bit tr am is derived by invoking th uh-bit tr am extraction 
proce as pecified in claus G.8.8. l with didTarg l b ing qual to O and qldTarg t b ing qual to O and th ba lay r 
bit tream b ing the output. 

OTE - Although all eatable bit treams that conform to one or more of the profiles pecified in this annex contain a base layer 
bitstream that conforms to one or more of the profiles specified in Annex A the complete s alable bitstream (prior to operation of 
the base layer extraction pro e s specified in thi clause) may not conform to any profile pecified in Anne A. 

Rec. IT -T H.264 (06/2019) 595 
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wherein the 
scalable video 
coding router 
selectively 
forwards one 
or more of the 
set of 
enhancement 
layers, but 
fewer than all 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers and forwards the 
base layer from the video router to at least two of the plurality of video receivers via the internet protocol network 
wherein the scalable video coding router forwards all of the set of enhancement layers to at least two of the video 
receivers in the set of video receivers with bandwidth-sufficient conditions wherein the scalable video coding router 
selectively forwards one or more of the set of enhancement layers, but fewer than all of the set of enhancement layers, 

-o:nsm ential order: 

L Mark al VCL 'AL units and filter dam. AL uni for hicb an of the following conditions are true .,'to be 
removed from the bitstream'': 

priority _id is greater than. pldTarget, 

temporal_id is gr,eater than tldTarget. 

dependency _id is gre8Jter than didTarg t , 

dependency_id is equal to ,dldTm'!~~t and qwility_id • greater Eh.an qldTarget. 

2. Remove aU ac,oess units for bich al I VCL AL units are marked as "to b remo ed from the hitstream". 

3.. Remove an VCL NAL units and filler data AL units that are mari ed "to be remo ed from the bit:stream'1• 

4.. When dldTarge is equal to O and qtdTarget is ,equal to 0, remo, th foUowing AL uni : 

all NAL units with oal_unit_type equal to 1 or 15. 

all NAL units with nal_ unit:.Jype equal to 6 in: · hich the fust SEI messag bas payloadType in the range of 
24 to 35, inclu ive. 

5. Remove all NAL units with nal_urut_typ equal to 6 that onl contain SEI m . ages that are part of a calable 
ne ting SEI mes age with any of th following properti 

sei_temporal_id is greater than tldTarg -t, 

the mmimum alue of ( sei_dependency_Jd[ i] << ) sei_qualHy_id[ i ]I for all i in the range of O ro 
num_lay,er_representations_mmu 1, incl i . is great. rtllan ( dldTarge: << ) ..1. qldTarget. 

6. Remove all AL units with nal_unit_type equal to 6 that contain SEI m sage -th payloadTyp eq al to 24, 
28, or 29. 
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of the set of 
enhancement 
layers, to at 
least two of 
the remaining 
video 
receivers in 
the set of 
video 
receivers 
based upon 
the identified 
bandwidth-
limited 
conditions; 

to at least two of the plurality of video receivers through the internet protocol network based upon the identified 
bandwidth-limited conditions. 

If a given end destination can be reached at data speeds insufficient to transmit the complete scalable bitstream 
because of a bandwidth limitation, the scalable video router will select and send all of the enhancement layers which 
can be sent at sufficient data speeds for each of the plurality of video receivers. 

 

For instance, as shown below, fewer than all of the set of enhancement layers are forwarded when priority_id is 
greater than pIdTarget, or temporal_id is greater than tIdTarget, or dependency_id is greater than dIdTarget (or 
dependency_id is equal to dIdTarget but quality_id is greater than qIdTarget) for any VCL NAL units or filler data 
NAL units in the bitstream. 
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See ITU-T H.264 at 595. 

 

See ITU-T H.264 at 595. 

 

The sub-bitstream is deri ,ed by applying the following operatioas in sequemia[ order: 

1. Mark aU VCL AL units and filter dam AL units for • bi h an of the following oond:i:1fon are 1rue a ''to be 
removed from the bit tream'': 

priority_ id i greater than pldTarget, 

temporal_ id is gr,eater than UdTarget. 

dependency_id is greater than dldTarget, 

dependency _id is equa I to d.Idl'ar~t and ,quality_ id • greater than qidTarg , . 

2. Remove al . acces nits for hi:ch an VCI. AL writs are marked as "to b remo ed from th bi tream''. 

3. Remove all VCL NAL units and filler data AL units, that are rna.dred a: "to be remo ed from the bit:stream". 

4.. When dldTarget is equal to O and qldTarg t is equal to 0, remo the following Al. uni : 

all NAL units, with nal_unit_type equal to 1 or IS 

all NAL units. with na _ unit_ ;:ype equal to 6 m bi b the firs SEI messag has payloadType in th range of 
24 o 35, inclusive. 

5. &emove all NAL units with nal_unit_typ eq al to 6 mat. onl contain SEI mi ages that are pa.rt of a cala.ble 
nesting SEI me age with any of th fo lowing properti 

sei_tempo:ral_id i greater than tldTarget, 

the mmimum value of ( sei_depende:nc:y_)I[ i] << 4 ) ,sej_quality_id[ i ]I for all I in the range of O to 
num_ layer _representa -ons _ mmu l, inclusi • - . greater than ( dldT arge . << ) qldT arget 

6. Remove all AL units with nal _ unit_ type equal to 6 tha • contain SE] me sages with payloadType equal to 24, 
28, or 29. 

All ub-bit . that can be d rive • the ub-bit tr am tra ti p pecified in clau e 1 wit 
c mbination u ·fi r pr' • • • • al_id, depend • _ . the • •. 11 r ult et of c 
video qu.en ith ach c ence contonnm of the profit ed in . . . A . 
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See ITU-T H.264 at 595. 

 

 

wherein the 
layered video 
data stream is 
transmitted 
according to 
an internet 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers and forwards the 
base layer from the video router to at least two of the plurality of video receivers via the internet protocol network 
wherein the scalable video coding router forwards all of the set of enhancement layers to at least two of the video 

tat" · • ti ul a.bl 1 • o u • " ' 
. • h~ . ey 

lay alabl In • 
no r table ta 
d • e r i I 

ntly of al ot alable laye 
1 •• entati • . • btain d by 
r ation. 

C i sciencediliec ·.com/topics/engineering/scalable-coding 

to serve the vario1Us 1Users' requirements. UsuaJly all pa rt· ci pants 

would have to agree on some min imal quality for the video 

co111rference, but th is is not rea lly sclltisfacto~ in many cases. With the 

adve1111t of SVC, the MCU is not needed beca~se transcodi1111g is not 

rii eeded . Using the SVC stand a rd, so-cal I ed video ro lJters ca rii be 

substituted for the M CU Sw These ro IU te rs on lly have to f o ti.\!'a rd and 

de I ete packets as appropriate to th at use r's connection and needs, so 

I i ttl e extra delay is added w In effect video packets ca n be routed by the 

video router based on tlieir headers . just like otlie r network packets,. 
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protocol, and 
wherein each 
layer of the 
layered video 
data stream 
comprises 
data packets, 

receivers in the set of video receivers with bandwidth-sufficient conditions wherein the scalable video coding router 
selectively forwards one or more of the set of enhancement layers, but fewer than all of the set of enhancement layers, 
to at least two of the plurality of video receivers through the internet protocol network based upon the identified 
bandwidth-limited conditions wherein the layered video data stream is transmitted according to an internet protocol, 
and wherein each layer of the layered video data stream comprises data packets.   

Scalable video routers facilitate the distribution of scalable bitstreams of video information across a packet switched 
network, such as the internet. Data packets are the result of a process of dividing information into units so that said 
units may be transmitted across a packet switched network. At the destination, the data packets are reassembled to 
produce the information from which said data packets were derived. 
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Data packets that are transmitted across the internet are comprised of a header and payload/body, according to the 
internet protocol. The payload is comprised of the data intended for transmission, and the header is information 
facilitating said transmission. Moreover, the payload of a packet is often another packet, comprising another header 
and another payload, as each packet layer is designed to be handled by a different part of the data distribution process. 
(NOTE: packet layers are not to be confused with scalable video layers). 

➔ C i networkencyclopedia.com/packet-switching/ 

What is Packet Switching? 
Packet Switch ing is the process by which a networking or te lecommunications device accepts 

a packet and switches it to a telecommunications device that wi ll take it closer to its 

destination. Packet switching allows data to be sent over the te lecommunications network in 

short bursts or "packets" that contain sequence numbers so that they can be reassembled at 

the destination. 
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Additionally, the final payload of a scalable video data packet is a NAL Unit, which is also a unit of information 
comprising a header and a body. Scalable bitstreams that conform to the H.264 standard are transmitted as a sequence 
of NAL units. 

t- -4 C (D Not Secure I web.deu.edu.tr/doc/oreily/networking/firewall/ch06_03.htm 

Packets are constructed in such a way that layers for each protocol used for a particular connection are wrapped around the packets , like the layers of skin on an onion. 

At each layer, a packet has two parts: the header and the body. The header contains protocol information relevant to that layer, while the body contains the data for that layer I 
which often consists of a whole packet from the next layer in the stack . Each layer treats the information it gets from the layer above it as data, and applies its own header to this 
data. At each layer, the packet contains all of the information passed from the higher layer; nothing is lost. This process of preserving the data while attaching a new header is 
known as encapsulation. 

At the application layer, the packet consists simply of the data to be transferred (for example, part of a file being transferred during an FTP session) . As it moves to the transport 
layer, the Transmission Control Protocol (TCP) or the User Datagram Protocol (UDP) preserves the data from the previous layer and attaches a header to it. At the next layer, IP 
considers the entire packet (consisting now of the TCP or UDP header and the data) to be da ta , and now attaches its own IP header. Finally, at the network access layer, Ethernet 
or another network protocol considers the entire IP packet passed to it to be data, and attaches its own header. figure 6.2 shows how this works. 

Figure 6.2: Data encapsulation 

Application Layer 
(SMTP, Telne/, FTP, etc) Oala I 
......... .. ......... .. . . . .. . ...... .. . . ... ......... .. .... . ......... 1f .. . . . . . . 

Transport Layer 
(TCP, UDP. ICMP) Header oa1a I 
lnternetlaye, •• ••• ••• ••• .. ••• ••••• •••••••••• ••• •••••••••••••••• .JJ .,-f ....... . 
~ - - : ~ I 
ivi,-,;;;,,A~~.~~·i;fi; ·· .. ······· ........ ................... u ..... n . ... . .. . 

(£theme/. FOOi, ATM, ere.) Header Header ; Header ; Oala I 

At the other side of the connection, this process is reversed. As the data is passed up from one layer to the next higher layer, each header (each skin of the onion) is stripped off 
by its respective layer, For example, the Internet layer removes the IP header before passing the encapsulated data up to the transport layer (TCP or UDP) , 
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each of which 
is encoded 
with a 
sequence 
number 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers and forwards the 
base layer from the video router to at least two of the plurality of video receivers via the internet protocol network 
wherein the scalable video coding router forwards all of the set of enhancement layers to at least two of the video 
receivers in the set of video receivers with bandwidth-sufficient conditions wherein the scalable video coding router 
selectively forwards one or more of the set of enhancement layers, but fewer than all of the set of enhancement layers, 
to at least two of the plurality of video receivers through the internet protocol network based upon the identified 
bandwidth-limited conditions wherein the layered video data stream is transmitted according to an internet protocol, 
and wherein each layer of the layered video data stream comprises data packets, each of which is encoded with a 
sequence number.   

Each data packet is identified by a sequence number which uniquely identified said packet among all other packets in 
the message.  Every packet in the sequence contains an identification value that is one more than that of the previous 
packet in the sequence. 

ip. hhi .de/imag,ecom_ G1/savce/ down loads/SVC-Overview. pdf 

A. Network Abstraction I.ayer (NAL) 

The coded video data are organized into NAL units, which 
are packets that each contains an integer number of bytes. A 
NAL unit starts with a one-byte header, which signals the type 
of the contained data. The remaining bytes represent payload 
data. NAL units are classified into VCL NAL units, which con-
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(D Not Secure I linfo.org/packet_header.html 

Packet Header Definition 

A packet header is the portion of an IP (Internet protocol) packet that precedes its body and contains addressing and other data that is 
required for it to reach its intended destination. 

Packets are the fundamental unit of information transport in all modern computer networks , and increasingly in other communications 
networks as well . They can be a fixed size or variable sizes, depending on the system .. Regardless of their size, each packet consists of three 
main parts: a header, the body, also called the payload, and a trailer. 

The header's format is specified in the Internet protocol. It normally contains 20 bytes of data, although an option exists within it that 
allows the addition of more bytes . 

Among the contents of the header are the version of IP (which is always set to 4 , because 1Pv4 is being used) , the sender's IP address , the 
intended receiver's IP address, the number of packets the message has been broken into , the identification number of the particular packet, 
the protocol (e.g. 1 for ICMP, 2 for IGMP, 6 for TCP and 17 for UDP) used , the packet length ( on networks that have variable length 
packets) , the time 10 live (i.e. , the number of links or hops that the packet can be routed before being allowed to expire) and synchronization 
data (several bits that help the packet match up to the network) . 
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IP Header 

0 4 8 16 19 31 

Version Header Service Type 
Length 1 

Total Length 

I 

. 

·1 Identification Flags Fa 
===4 

gment Offse 

TTL Protocol Header C hecksum 

Source IIP Addr 

Destinatio IP Addr 

aprons Padding 

e b)- ITT Qi https://www.thegeekstuff.com/2012/03/ip-protocol-header/ 

■ Identification(16 bits): This field is used forluniquely identifyinglthe IP 

datagrams. This value is incremented every-time an IP datagram is sent from 

source to the destination. This field comes in handy while reassembly of 

fragmented IP data grams. 
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and a layer 
identifier, and 
wherein the 
layer 
identifier for 
each data 
packet is 
based upon a 
layer to which 
the packet 
belongs. 

The Accused Instrumentalities include a scalable video coding router comprising a memory and a processor, wherein 
the processor executes instructions stored in the memory to cause the scalable video coding router to receive a layered 
video data stream that comprises a base layer and a set of enhancement layers which identifies bandwidth-limited 
conditions of an internet protocol network between the video router and a plurality of video receivers and forwards the 
base layer from the video router to at least two of the plurality of video receivers via the internet protocol network 
wherein the scalable video coding router forwards all of the set of enhancement layers to at least two of the video 
receivers in the set of video receivers with bandwidth-sufficient conditions wherein the scalable video coding router 
selectively forwards one or more of the set of enhancement layers, but fewer than all of the set of enhancement layers, 
to at least two of the plurality of video receivers through the internet protocol network based upon the identified 
bandwidth-limited conditions wherein the layered video data stream is transmitted according to an internet protocol, 
and wherein each layer of the layered video data stream comprises data packets, each of which is encoded with a 
sequence number and a layer identifier, and wherein the layer identifier for each data packet is based upon a layer to 
which the packet belongs. 

 

 

See ITU-T H.264 at 624. 

 

NAL unit headers for scalable bitstreams that comply with the H.264 standard comprise a layer identifier, which is 
comprised of the set of values including priority_id dependency_id, quality_id, and temporal_id, according to the 
standard.    

 

Hon of a 
d .titl 
,n hi b 
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See ITU-T H.264 at 459. 

 

 

See ITU-T H.264 at 458. 

 

 

See ITU-T H.264 at 459. 

 

 

See ITU-T H.264 at 459. 

 

For instance, the graphic below illustrates an example of a hierarchal virtual layer structure.  The layers scale 
regarding multiple elements, such as resolution (spatial), frame rate (temporal), quality, etc.  Every unique 
combination of the values that comprise the layer identifier indicates the relative location of a virtual layer within the 

dep nd ncy_id pecifie ad cyidentifierforth NAL unit. dependency_id . . 
The assignment f value to dependency_ id i constrained by the ub-bit tream extracti n pr e a • pe Hied in 
lau e .8.8.1. 

prior·ty_id. pecifie a priority identifier for the NAL unit. The a ignment of value to priority_id i con trained by the 
ub-bit tr am extraction pr c . a p , ifi -d in clau e . 8. 8.1 . 

quality _id pecifie a quality identitier for the NA unit. quality _id hall b equal to 0 in prefix NAL unit . The a ignment 
fvalue t quality_id i c n trained by the ub-bit tream tra ti n proce a pecifted in lau 0 . . -.I. 

Th variable DQid i • d riv d by 

D Id ( dependen y id << 4 ) uality id ( -63) 

When nal unit_type i equal to 20, th bit tream shalt not contain data that r ult in DQid equal to 0. 

tcmporal_ld pe Hie a temporal identifier for the A unit. The ignment of value to temp raljd i c n trained by 
the ub-bit t earn extraction proce a pecified in clau e .8 . . 1. 

The value of temp raUd hall b the ame fir all prefix AL unit and coded lie in alable exten ion NAL unit ofan 
ace unit. Wh nan ace unit c ntain any AL unit with nal_unit_typ equal to 5 r idr_flag equal to 1, temp ral_id 
hall be qual to 0. 
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hierarchy.  For instance, the in the illustration below the convergence of the spatial value for “704 x 576”, the quality 
value for “Minimal Quality”, and the temporal value for “3.75 fr/s” comprises a single layer within the hierarchy. 

 

Source, accessed May 18, 2020: https://slideplayer.com/slide/13389021/. 

 

For instance, in the example below there are nine layers that are possible for each spatial value (e.g. 704 x 576), or for 
each quality value (e.g. minimal quality), or for each temporal value (e.g. 3.75 fr/s).   Bitstream subsets can be derived 
from all of the NAL units of a given layer and all layers with a layer identifier less than the layer identifier of said 
layer, forming a hierarchy of virtual layers.  

~~~Uo~~ lf@[fiji)~@[f@l~ 

~~W®W@ ~cruw@rr~ 
2 7.5 fr/s 

704 X 576 1 3.75 fr/s 

0 1.875 fr/s 

352 X 288{ 

2 7.5 fr/s 
1 3.75 fr/s 

0 1.875 fr/s 

176 X 144{ 

2 7.5 fr/s 
1 3.75 fr/s 

0 1.875 fr/s 

Min imal uali 

SCALE VIDEO CODING, LLC 
v. CISCO SYSTEMS, INC.

IPR2024-01371 Ex. 1007, p. 71 of 73



72 
 
 

 

 

Source, accessed May 18, 2020: https://slideplayer.com/slide/13389021/. 

12. The video 
router of 
claim 11, 
wherein the 
video router 
further 
selectively 
forwards the 
one or more 
of the set of 
enhancement 
layers based 

The Accused Instrumentalities include a video router wherein the video router further selectively forwards the one or 
more of the set of enhancement layers based on video processing capabilities of each of the set of video receivers. 

 

See claim 11, above. 
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on video 
processing 
capabilities of 
each of the set 
of video 
receivers. 

See https://www.meetingconnect.net/files/CiscoWebExVideoServices.pdf 

STUNNING HIGH-DEFINITION (HD) VIDEO 
Cisco WebEx'PJ video supports all types of cameras, and with a 

supported HD webcam, you can achieve exceptionally crisp and 

clear video in all your meetings. Cisco technology automatically 

adjusts the video throughout the meeting to the highest quality for 

each participant according to their available bandwidth and 

computer capabilities. 
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