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connection. Streaming may be used to delivt:r content on demand {previously recorded) or 

from live broadcasts. 

[0005] Alternatively, media files may be dovmloaded and stored on _persjstent storage 

devices, such as hard drives or optical stLJrage, fbr later presentation. Downloading complete 

media files can take large amounts of time depending on the network connection. Once 

downloaded, however, the content can be viewed repeatedly any'time or any\vhere. Media 

files prepared for downloading usually a.re encoded vdth a higher quality audio/video than 

can be delivered in real time. Users generally dislike this option, as they tend to want to see 

or hear the media file instantaneously, 

[0006] Streaming offers the advantage of immediate access to the content but 

currently sacrifices quality compared with dmvnloading a file of the same content. 

Streaming also provides the opportunity for a user to select different content for viewing on 

an ad hoc bas.is, \vhile downloading is by definition restricted to receiving a specific content 

selection in its entirety ()f not at alL Downloading also supports rewind, fast forward, and 

direct seek operations, while streaming is unable to fully support these functions, Streaming 

is also vulnerable to network failures or congestion. 

[0007} An<iher technology, known as '"progressive downloads," atternpts to cornbine 

the strengths of the above two technologies, \\'11en a progressive download is iniliated, the 

media file download begins, and the media player waits to begin playback until there is 

enough of the file dovvnloaded that playback can begin V,lith the hope that the remainder of 

the fi1e \Vill be completely downloaded before phtyback "catches up." This \Vaiting period 

before playback can be substantial depending on net\vork conditions, and therefore is not a 

cornplete or foHy acceptable solution to the problem of media presentation over a network. 

[0008] Generally, three basic challenges exist \:Vith regard. to data transport 

streaming over a network such as the Internet that has a va01ng a.mount of data l.oss. The 

first challenge is reliability. Most streaming solutions use a TCP co1mection, or "virtual 

circuit,'' for transmitting data, A TCP connection provides a. guaranteed delivery mechanism 
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the proct:.ssing tiJne required by the o.rigfo to prepare tlw respon;,,e. A busy or ovedoadf:.d 

bnw of ;1 particular reque:::t, latency h;:ts a signifk:nnt i:mpr:ie:t on th<::: nct\Votk throughput of 

TCP. 
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SUrv1MAR Y OF THE INVENTION 

[0012] The present invention has been developed in response to the present state of 

the art, and in particular, in response to the problems and needs in the art that have not yet 

been folly solved by cum:mtly available content strt"".,..uning systems. Accordingly, the present 

invention bas been developed to provide an apparatus, system, and method for adaptive-rate 

content streaming that overcome many or all of the above~discussed shortcomings in the art. 

[0013] The apparatus for adaptive"rate content streaming is provided with a logit 1mit 

containing a plurality of modules configured to functionally execute the necessary steps. 

These modules in the described embodiments include an agent controller module configured 

to .simultaneously request a plurality of streamkts, the agent controller module further 

configured to continuously monitor streamlet requests and subsequent responses, and 

ac.e-ordingly request higher or lower quality st.reamlets, and a staging module configured to 

stage the streamlets and arrange the streamlets for playback on a content player. 

[0014] The apparatus .is fmther configured, in one embodiment, to establish multiple 

Transmission Control Protocol (TCP) connections with a content server, and request 

streamkts of varying hitrates. Each streamlet may further comprise a portion of a content 

file. Additionally, the agent controller module rnay be configured to generate, a pcrfr.irmance 

factor according to responses from streamlet requests. 

[0015] In a further embodiment, the agent controller module is configured to upshiJ-l 

to ,t higher quality streamlet when the performance factor is greater than a threshold, at1d the 

agent contro11er module detem1incs the higher quality playback can. be sustained according to 

a combination of .factors. The factors may include an amount of contiguously available 

st.rnamlets stored in the staging modu1e, a minimum safety margin, and a current read ahead 

.margrn, 

[0016] The agent controller module may be configun::d to downshi.ft to a lower 

quality strcamlet when the performance factor is less than a. second threshold, Also, the 

agent controller module is further configured to anticipate stream let requests and pre-request 
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wvlind functioriahty, 

r.ontent rnoduk s::onfigured to prne:es.~ contm1t .nnd gene.raw a plunhtyofhigh and !ov/ quality 

(kt;cribed apprtrnJus and systern, fo one en1hodiment, the method in.dudes :,frnutLrneoi.,sty 

[002.0j In rel furthz:r e,nbodirnent, the rnethod irnry lne:lude eshbhshing multiple 
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playback can be sustained. Furthem10re, the method may include downshifting to a lmver 

quality streamlet when the performance factor is less than a second threshold. 

[ 0021] In one embodiment, the method includes anticipating stream1et requests and 

pre-requesting streamlets to enable fast-forv,,ard, skip randomly, and rewind fi.mctionality. 

The niethod may also comprise initially requesting low quality strnarnlets to enable instant 

playback of a content file, and subsequent upshifting according to the perforn1ance factor. 

[0022] Reference throughout this specification to features, advantagf::s, or similar 

language does not imply that all of the features and advantages that may be realized ,vith the 

present invention should be or are in any single embodiment of the invention. Rather, 

language referring to the features and advantages is understood to mean that a specific 

feature, advantage, or characteristic described in connection \Vith an embodiment is included 

in at least one embodiment of the present invention. Thus, discussion of the features and 

advantages, and similar language, throughout this specification may, but do not necessarily, 

refer to the same embodiment. 

(0023] Furthermore, the described features, advantages, and cha.racteristic.s of the 

invention may be combined in any suitable manner in one or more embodiments. One 

skilled in the relevant art will recognize that the invention may be practic:ed without one or 

more of the specific features or advantages of a particular embodiment. In other instances, 

adtiitional features and advantages may be recognized in certain embodiments that may not 

be present in all embodiments of the invention. 

(0024] These features and advantages of the present invention will bei;;ome more 

fully apparent from the following description and appended claims, or maybe learned by the 

practice of the invention as set .fi.)rth hereinafter, 
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BRIEF DESCRIPTION OF THE DRA \-VTNGS 

[00:25} k ordi::,r tbat tbe ad;,-',mta.ges of the invention wiH he re;:!dily underntood, a 

is a scb:.rnatic bhxJc ernbodiment of a 

[0029} Figure 2c is a schematic bli:id,;: diagra.rn illrn,trnUng one (\rribodirnem of .;,l 

.. 7 
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[0034] Figure 7 is a schematic flow chart diagram illustrating one embodiment of a 

method for requesting streamlets \Vi thin an adaptive-rate content streaming environment in 

accordance with the present invention, 
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DETAILED DESCRWTION Cl? T.HE lWV.FNTION 
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embodiment,'' and similar language throughout this specification may, but do not necessarily, 

all refer to the same embodiment 

[0039] Reference to a signal bearing medium rnay take any fon11 capable of 

generating a signal, causing a signal to be generated, or causing execution of a program of 

machine~readable instructions on a digital processing apparatus, A signal bearing medium 

may be embodied by a trans.mission line, a comp;1ct disk, digi ta1-video disk, a .magnetic (ape, 

a Bernoulli drive, a magnetic disk, a punch card, flash mem01y, integrated circuHs, or other 

digital pmcessing apparatus memory device, 

.[0040] Furthermore, the described features, strnctures, or characteristics of the 

invention may be combined in any suitab1e manner in one or more embodiments, In the 

following description, numerous specific details are provided, such as exarnples of 

programming, software modules, user selections, nehvork transactions, database qneries, 

database stmctures, hanhvare modules, hardware circuits, hardware chips, etc,, to provide a 

thorough understanding of embodiments ofthe invention. One skilled in the relevant art v-A11 

recognize, however, that the invention may be practiced without one or more of the specific 

details, or \Vith other methods, components, materials, and so forth. In other instances, well­

known structures, materials, cJr operations are not shown or described in detail to avoid 

obscuring aspects of the invention. 

[0041] Figure l is a schematic block diagram illustrating one embodiment of a 

system 100 for dynamic rate shifting of streaming content in accordance \vith the present 

invention, fo one embodiment, the system 100 comprises a content server 102 and an end 

user 104, The content server 102 and the end user station 104 may be coupled by a data 

communications network The data communications network may include the Internet 106 

and connections t 08 to the Intemet l 06. Altema!ively, the content server 102 and the end 

user 104 may be located on a common local area net\vork, wireless area network, cellular 

network, virtual local area netvvork, or the like, The end user station l 04 rnay comprise a 

- 10--
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<:::rnbodirnent ofi.i contt~nt file 2NL In one embodiment, the content filt~ 200 i;,; disi.ributcd by 

the pubEsher l HL Tht~ content fik 200 may cnmprise a. tebvision broadcast, spurts evt.nL, 

content fik 200 may compnsc trncnrnpre:~sed video and audio, or dtern.ativdy, video or 

,iudio. AdditkmaHy, the t:onten.t foe 200 ma_y b1:., compressed, Exanrph:.:s of a cor.npresst,d 

,. 
rn<::G1U.Hl 
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s,:cond (kbps), the mediurn quality stream 206 may be encoded and compressed to a bit rate 

of200 kbps, and the high quallty stream 208 may be encoded and compressed to 600 kbps. 

[0045] Figure 2c is a schernatic block diagram illustrating one embodin1ent of a 

stream 210 divided into a pluralityofstreamlets 212. As used herein, stream let refers to a:ny 

sized portion ofthe content file 200. Each streamlet 212 may comprise a portion of the 

content contained in stream 2 l 0, encapsulated as an independent media object. The content 

in a strea.mlet 212 may have a unique time index in relation to the beginning of the content 

contained in stream 210. 1n one embodiment, the content contained in each strearnlet 212 

has a duration of t'NO seconds. For example, strearnlet 0 may have a time index of 00;00 

representing the beginning of content playback, and stream let l may have a time index of 

00;02, and so on, Alternatively, the time duration of the stream1ets 212 nrnybe any duration 

snmller than the entire playback duration of the content in stream 210.. In a further 

embodiment, the streamlets 212 may be divided according to file size instead of a time index, 

[0046] Figure 3 is a schematic b1ock diagram illustrating in greater detail one 

embodiment of the content module 112 in accordance with the present invention. The 

content module 112 rnay comprise a stream module 302, a streamlet module 304, an encoder 

module 306, a stn~amlet database 308, and the web server 116. In one embodiment, the 

stream module 302 is configmed to receive the content file 200 from the publisher 110 and 

generate the plurality of streams 202 of varying qualities. The original content file 200 from 

the publisher maybe digital in fom1 and may comprise content having a high bit rate such as, 

for exa.rnple, 2mbps. The content may be trnnsforred fmrn the publisher 110 to the content 

module ! I 2 over the Internet 106. Snch transfers of data 11re well know~n in the art and do 

not require further discussion herein. Alternatively, the content may comprise a captured 

broadcast. 

[0047] In the depicted embodiment, the plurality of streams 202 may comprise the 

low quality stream 204, the medium quality stream 206, and. the high quality stream 208. 

Alternatively. the plurality ·of streams 202 may comprise any number of streams deemed 

- 12-
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may be em.ployed, 

[0048] Th:: content moduk, 112 rna.y also in(.'.fode a r.ndadai.a rnodule 312 and a 

lnfr,rrnation, For exa.mpk;,. nK,tadata inc1ndes, but is not limited to, air date of the con.tent, 

"! 00 may defou: an end. user navigational t'nvironrrie.nt !(Jr the cc,nt:::nt including menus, 

such ,:is fi:wt frn·v,.-~1rd, rev/nd, p:.rnse,. and pby that may be used wi.th the content file 200. Thi..: 

metadata nKKluk~ J 12 is configured t.o receive the n:::eta<.fata fr<nn the publisher 110 and ston,! 

foe rnetadata in foe metadata database 314, Ln ?, i'urther e.rrd:.iodirnent, the nu.Jadata moduh..'. 
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serve the requested stream1et In a further embodiment, the client module 114 may be 

configured to retrieve streamlets 212 from a plurality of web servers 310. Each web server 

116 rr1ay be located in various locations across the Internet 106. The stream.lets 212 are 

essentially static files. As such, no spe-eialized media server or server~side intelligence is 

required for acHent module 114 to retrieve strem:n1ets 212. Stream lets 212 maybe served by 

the \veb server 116 or cached by cache servers of Internet Service Providers (ISPs), or any 

other network infrastructure operators, and served by ihe cache server. Use of cache servers 

is well known to those skilled in the art, and will not be discussed further herein, Thus, a 

highly sc:.alable solution is provided thatis not hindered by massive amounts of client module 

114 requests to the web server 116 at any specific location, 

[0050] Fig11re 4 is a schematic block diagram graphically illustrating one embodiment 

ofa client rnodule 114 in accordance with the present invention. The client module 114 may 

comprise an _agent controller module 402, a streamlet cache module 404, and a network 

controller module 406. fn one embodin1ent, the agent controHer module 402 is configured to 

interface ,;1,,·ith a vievver 408, and transn1it streamlets 212 to the viewer 408, 1n a further 

embodiment, the client module 114 rnay comprise a plurality of agent controHer modules 

402. Each agent controller module 402 may be configured to interface \Vith one viev,,-er 408, 

Alternatively, the agent controller module 402 may be configured to interface with a plurality 

of viewers 408. The viewer 408 may be a media player (not shown) operating on a PC or 

handheld electronic devi<.:e. 

[0051] The agent controller rnodnle 402 is configured to select a quality level of 

streamJets to trnmnnit to the viewer 408. The agent controller module 402 requests lower nr 

higher quality streams based upon continuous observ~-Hion of time intervals between 

successive receive fones of each requested streamkt The method of requesting higher or 

lower quality streams will be discussed .in greater detail below with reference to Figure 7, 

(0052] The f1gent controHer module 402 may be configured to receive user 

commands from the viewer 408. Such commands may include play, fast forward, rewind, 

- 14-
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numhtred 0, l, 2, 3, 4, etc .. Hmvevz::r, ench streamlet 212 may be identified. '<-viH1 n unique 

stream kt 2 l2 requests and pre--reqnest strea.n-i.ltts 21 L By pre--req rn:t~ting strnarn.kts 212, thf 
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4 l 0 for a specified time period after the streamlet 212 has been viewed. However, once the 

streamlets 212 have been deleted, they may he requested again from the web server 116. 

[0055] The network controller modi.tie 406 may be configured to receive stream1et 

requests from the streamlet cache module 404 and open a connection to the \Veb server 116 

or other remote streamlet 212 database (not sho\.vn). In one embodiment, the network 

controller module 406 opens a TCP/IP connection to the web server 116 and generates a 

standard HTTP GET request for the requested streamlet 212. Upon receiving the requested 

streamlet 212, the network controller module 406 passes the stream let 212 to the streamlet 

cache module 404 where it is stored in the streamlet cache 410. In a fortberembodiment, the 

net,vork controller module 406 is configured to process and request a plurality of stremnlets 

212 simultaneously. The network controller module 406 .may also he configured to request a 

plura1ity of stream lets; where each stream let 212 is subsequently requested in multiple parts. 

[0056] In a further embodiment, strearnlet requests may comprise requesting pieces 

of any streamlet file. Splitting the streamlet 212 into smaller pieces or portions beneficially 

allmvs fr.)r an increased efficiency potential, and also eliminates problems associated ,vith 

nm1tip1e full-strean:ilet requests sharing the bandwidth at any given moment. This is 

achieved by using parallel TCP/IP connections for pieces of the streamlets 212. 

Consequently, efficiency and network loss problems are overcome, and the streamlets arrive 

with more useful and predictable timing. 

[0057] ln one ernbodiment, the client module 114 is configured to use multiple TCP 

cor111ections between the client module 114 and the web server 116 or web cache. The 

intervention of a cache may be transparent to the client or configured by the chent as a 

f01ward cache. By requesting more than one streamlet 212 at a time in a manner referred to 

as '"parallel retrieval," or more than one part of a streamlet 212 at a time, efficiency is raised 

significantly and latency is virtually eliminated. 1n a further embodiment, the client module 

allov.,rs a maximum of three outstanding streamlet 212 requests. The client module 114 may 

maintain additional open TCP connections as spares to be available should another 
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being satisfied in a tirndy rnmmer, a n=xfondant request rnay be sent on a different ,:nnne<.:Hon 

trnnsmitkd, the prr.n~es'.,ing latency ot\.iuch new strea.mkt 212 response ~dter the firnt is not a 
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bandwidth between the client module 114 and the web server 116 is always being utilized. 

Virtual pipelining eliminates the vulnerabilities of traditional pipelining. A delay in or 

complete failure of one response does not affect the transmission ofotherresponses because 

each responst.~ occupies an independent TCP connection. Any transmission bandwidth not in 

use by one of multiple responses (whether due to delays or TCP connection failure) may be 

utilized by other outstanding responses. 

[0061] A single streamlct 212 request may be issued for an entire streamlet 212, or 

multiple requests may be issued, each for a different part or portion of the stream kt. If the 

streamlet is requested in several parts, the parts may be recombined by the client module 114 

streamlet 

[0062] In order to maintain a proper balance between maximized bandwidth 

utilization and response time, the issuance of new stream let requests must be timed such that 

the web server 116 does not transmit the response before the dient module 114 has fully 

received a response to one of the previously outstanding stream let requests. For example, if 

three streamlet 212 requests art:! outstanding, the client module 114 should issue the next 

request slightly before one of the tln-ee responses is folly received and "'out of the pipe." fa 

other words, request tinting is adjusted to keep three responses in transit Sharing of 

bandwidth among four responses diminishes the net response time of the other three 

responses. The timing adjustment may be calculated dynamically by observation, and th1;,: 

request timing adjusted accordingly to maintain the proper balance of efficiency and response 

times. 

[0063] The schematic flow chart diagrams that follmv are generally set frKth as 

logical flow chart diagrams, As such, the depicted order and labeled steps are indicative of 

one embodiment of the presented met.hod. Other steps and methods may be conceived that 

are equivalent in function, logic, or effect to one or more steps, or portions thereof, of the 

illustrated method. Additionally, the format and symbols employed are provided to explain 

the logical steps of the method and are understood not to limit the scope of the method, 

- 18 -
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rnethnd SOO for processing content in accordanc~ \Vith the present invention, 1n one 

p1un1Lity of strean-dets 212. In one t:n1borlirnent, genen1ting :'l\M strean1lets cnrnprises 
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(0066 J Figure 6 is a schematic flow chart diagram illustrating one embodiment of a 

method 600 for viewing a plurality of streamlets in accordance with the present invention. 

The rnethod 600 starts and an agent control module 402 is provided 604 and associated with 

a viev,rer 408 and provided with a staging module 409. The agent controller tnodu1e 402 then 

requests 606 a streamlet from the strearnlet cache module 404. AHematively, the agent 

controHer module 402 may simultaneously request 606 a plurality of streamlets from the 

streamlet cache module 404. lf the streamlet is stored 608 focally in the stTeamlet cache 410, 

the streamlet cache module 404 retrieves 610 the strcamkt and sends the st1·earnlet to the 

agent controller module 402. Upon retrieving 610 or receiving a strearnlet, tbe agent 

controller module 402 makes 611 a determination of\vhether or not to shift. to a higher or 

lower quality stream 202. This detennination will be described bC!ow in greater detail with 

reference to Figure 7, 

[006'7] In one embodiment, the staging module 409 then arranges 612 tlle streamkts 

into the proper order, and the agent controller module 402 delivers 614 the streamlets to the 

viewer 408. In a further embodiment, deliveiing 614 streamlets to the end user comprises 

playing video and or audio streamlets on the viewer 408. If the streamlets are not stored 608 

locally, the streamlet request is passed to the network controller module 406. The nehvork 

controller module 406 then requests 616 the streamlet from the web server 116. Once the 

streamlet is received, the network controller module 406 passes the streamlet to the streamkt 

cache module 404. The strearnlet cache module 404 archives 618 the streamlet. 

Alternatively, the streamlet cache module 404 then archives 618 the strearnlet and passes tbe 

streamlet to the agent controller module 402, and the method 600 then continues fr{)rn 

operation 610 as described above. 

[0068] Reterring now to Figu.re 7, shown therein is a schematic flow chart diagram 

illustrating one embodiment of a method 700 for requesting stream lets ;,vi thin a adaptive-rate 

shifting content streaming environment in accordance with the present invention, The 

method 700 may he used in one embodiment as the operation 611 of Figure 6. The method 

- 20 -
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relevant 

suddenly, any given A may 'vary substantbHy from another. In order to (,}mpensak: for this 

21 ·· 
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a minfrnum safuty margin. In one embodiment, the minimum safety margin may be 24 

seconds. The srnaller the read ahead margin, the larger B "" is to discourage upshifting until a 

larger read ahead margin may be established to withstand network disruptions. If the agent 

controller moduk 402 is able to sustain 716 upshift quality, then the agent controller module 

402 will upsbift 717 the quality and subsequently request higher quality streams, The 

dete1111ination of \Vhether use of the higher quality stream is sustainable 716 .is .made by 

comparing an estimate of the higher quality stream's performance factor, ,phi'gJre,·, with E> u,o, If 

r:pi;ig~er 2: 0 "P tbcn use of the higher quality stream is considered sustainable. If the decision 

of whether or not the higher stream rate is sustainable 716 is "no,'' the agent control module 

402 ,v.ill not attempt to upshift 717 stream quality. If the end ofthe stream has been reached 

714, the method 618 ends 716. 

[0072] If the decision on whether or not to attempt upshift. 710 is "no", a decision 

about ,vhether or not to dm.vnshifl 712 is made. In one e.mbodiment, a trigger threshold 

0 dvw» is defined in a manner analogous to 0 "P . ff (f)""''"" >(:)Jo"" then the stream quality may 

be adequate, and the agent c.ontroHer module 402 does not downshift 718 stream quality, 

Hovve.ver, if rprum, 111 ~ 0 dairn, the agent controller module 402 does downshift 718 the stn~am 

quality. If the end of the stream has not been reached 714, the agent controller rnodule 402 

begins to request and receive 704 kiwer quality stream lets and the method 618 starts again. 

Of course, the above described equations and algorithms are illustrative only, and may be 

replaced by altemative streamlet monitoring solutions, 

[0073] The present invention may be embodied in otht::r specific forms without 

departing frmn its spirit or essential characteristics. The described embodiments are to be 

considered in all respects only as illustrative and not restrictive. The scope ofthe invention 

is, therefore, indicated by the appended daims rather than by the foregoing description. All 

changes which corne \.Vithin the meaning and range of equivalency of the claims are to be 

embraced within their scope. 

(0074] \"!hat is claimed is: 

- 22 -
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DECLARATION (37 C.FR §1.63) FOR UTILITY 
OR DESIGN AP.PIJCATION USING 

.AN APPLICATION DATA SI-IEET (37 Cf'R §L76) 

S[UF'lTNG Olr STRlZAMING CONTENT 

that: 

~ •' . ,, 
appt1cat1on 

filecl 011 

1 ·be!iev'f..: that {:1.r11 th{: original in:vt~11tor or ar1 original joi11t inventor of a c.hi.in1ecl i.nv·entior11:n t.h.e 
ap1:1iic.ati()rL 

I 1-uJ\ie .re\lie·vved ar1(.l tu-i(.lerstar1d tl1e cor1te11ts of tht: ar)r:Hc:aticn1~ ir1c!ucHng tht~ c.lai111s, a.s arner1clecl 
l;y ~:3.r1:/ a1Y1er1dn1e11t~ 

I ack.JHJ\vled~;e tlte d.t1ty to discios::.: to the tJr1ited ~)tates !latent aJ1d l'rad<.:rr1(1.rk: ()ff1ct.: tdl 
ir1ft1rrr1a.tior1 k.rlO\!\tn to .rne to l)e r.nateria.l to t)atentability as def]r1ecl 1r1 37 (:FR § 1 ~56~ 

I f1erel:ly· ackx10\xlle(ige th:at ailY' \>....-iJ.iftd Jidse statern.ent rn.a.de 111 tl1is dec:laration 1s 1:n1r1ist1ablt.~ 
-,~~):{'.;;,:;~,"~ 1 ? f ",;~~r~ ,§ ·i, \qn, 1 l--:."~ f·;·ri_p {)}' ;\'tY"tY-rr·~ ~('tf"Y~'·)t~r-rf ;,f \")()f- ,,1){'\.,,•;~ tl}\"l. ~ .. ·t,·-·;,ot=:=:. \,,. ~\ t(p!:n-~ r)r ¼"'lrr~,·-h 
'"•'-·'-'· .-0 ',..>.)'>..• ,)•· '-•·' ,.'} .-; •. ,,. '-··• ·••·.t•••'-•' .. >.c.,,n,,.,,--..<., h,.,., .. ,--..'n.• , .. ,.,,~d .. ,<¾·,,•_,I)'-*'"•''-•-''".' .. "·'• 
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"()lt"('li , A ]DI /4 "(']"o~T ("37 r,Fn §1 f.:"1) J?f}rll 11TH .rr,l J, L[',.; .,.l. ..... ~.S~J~ ...l A 1 ~ -..... '-...,.. ~ ~1t,-.} JS. '\...~ .-.:~ ~L-· -""-· -~-~--"&. .&. x. 

OR D.ESIGN APPLICATION ll§[NG 
AN APPLICA1'ION DATA SHEE'T (37 c::FR §L76J 

SHIFTING 01" STREAl\!HNG CONTENT 

(1 he.rel;y autl1orizl~ tl-1e st1l1st~q1Jt~r1t insertlor1 of tl1e tJ11ited States a.p11licatios1 or rsc~~·r 
intcrr1atiorsal aJ)plicatir;n r111n1ber arid ccn-Tt~SfiOI1(.lir1g fl1i11g ch1te }. 

that J ' . 1rrv·er1t10.n in th.e 

I t1r:rve revit:\A.led Etru1 1111clersta.r1cl the co11tents of ttle f:ti:1_plieatio11) inc:l11dir1g tl1e c~ain1s9 as arr.s.t:~T.s.ded 
' s t\Y ti11)l aJnerlG!Ilerlt~ 

I ackJ1trivled~~e the dut)'1 to (liscl<_)8e to t}1t-: lJ11itecl States l\tterrt ar1cl ·rracler:nark ()fliee a.11 
inforrnati(}r1 lcnJJ\~1n to 1Y1c to b(: rnateria1 to r1atent.:1bility as dt~-fin.ed. ir1 3 7 c:1:-1:z ~ 1 ~_:10~ 

I herel,y ackrH)\:vledge tl1at ,1.r1y ,:villful t}1lse staternent 111ade tn tttis fieclttra.tior1 1s f}ttr1ishab~e 
1n1dcr 18 lJS(: § 1001 by fir1e or rrnpr1sor1-t11er1t of riot 11:101\:~ t.ha.x1 fi\1e (5) years~ or l-:HJt.1-L 

,-.._m••••)•:::::.•/' •• :-.:•• ~- •• 

--,,1✓-,fa-;/,~: ___ :r _ -···-
i .. 

Aylo Exhibit 1002 
Page 24 of 184



APPARATUS, SYSTElVI, AND IVIETHOD FOR 

ADAPTIVE-RATE SHIFTING OF STREAIVUNG·CONTENT 

ABSTRACT OF THE DISCLOSURE 

An apparatus for adaptive-rate shifting of streaming content. includes an age.nl 

controller nmdule configured to simultaneously request at least portions of a plurality of 

streamlets. The agent controller module is further configured lo continuously monitor 

streamlet requests: and subsequent responses, and accordingly request higher or lo·wer quality 

streamlets. A staging rnodule is configured to stage the s.trerunlets and arrange the streamlets 

for playback on a content player. A systen1 includes a data cornmunications net,vork, a 

content server coupled to the da.ta communications network and having a content module 

configured to process content and generate a plurality of high and low quality streams, and 

the apparatus. A method includes simultaneously requesting at least portions of a p1ura1ity of 

streamlets, continuously monitoring streamlet requests and subsequent responses, and 

accordingly n.~questing higher or lower quality streamlets, and staging the streamlets and 

arranging the streamlcts for playback on a content player. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 066.0141C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El ~Obert prew t,1ajor 

Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City J:}rem I State/Province I JJT I Country of ResidencJ I JJs 

Mailing Address of Inventor: 

Address 1 g53 West 600 South 

Address 2 

City I J:)rem I State/Province I ~T 

Postal Code I ~osa I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El t,lark ~- ~urst 

Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:edar Hills I State/Province I JJT I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 10639 North Avalon 

Address 2 

City I f:edar Hills I State/Province I ~T 

Postal Code I ~062 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 066.0141C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

D An Address is being provided for the correspondence Information of this application. 

Customer Number '0560 

Email Address docketing@lkglobal.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention .. ..... I Uti, <> T <> I CIVI, ""u IVIC I HUU rvl"\ AUAt-' I 1vc-KA It: c,n1r I ,NG Ut- ti I 
~ONTENT 

Attorney Docket Number b66.0141C3 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I~ I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 

□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

T 

T 

,_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number tos6o 

EFS Web 2.2.12 

Aylo Exhibit 1002 
Page 34 of 184



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 066.0141C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 15207172 ~016-07-11 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

115207172 pontinuation of I· 114516303 ~014-10-16 f!407564 ~016-08-02 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

114516303 pontinuation of I· 111116783 ~005-04-28 ~868772 ~014-10-21 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~ 1116783 J:laims benefit of provisional . 60566831 ~004-04-30 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

066.0141C3 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

066.0141C3 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 066.0141C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

• Person to whom the inventor is obligated to assign . 
I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I 1=>1sH Technologies L.L.C. 

Mailing Address Information For Applicant: 

Address 1 ~601 S. Meridian Blvd. 

Address 2 

City Englewood State/Province co 

Country I 1-Js Postal Code 80112 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 066.0141C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name 

I ~ISH Technologies L.L.C. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 ~601 S. Meridian Blvd. 

Address 2 

City l=nglewood I I State/Province co 
Countryi I f.Js Postal Code 80112 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature VBRETT A. CARLSON/ Date (YYYY-MM-DD) ~019-03-04 

First Name ~rettA. I Last Name I parlson Registration Number h39,928 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 066.0141C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Filer: Brett Carlson/Julie Graf 

Attorney Docket Number: 066.0141C3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 
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7. The apparatus of clairn 5, wherein the combination of factors is selected from 

the group consisting of an amount of contiguously available stream lets stored in the staging 

module, a n1inhrmm safety margin, and il current read ahead margin. 

8. The apparatus of claim 4, wherein the agent controller rnodule is configured to 

downshin to a lower quality streamlet when the performance factor is less than a sec(md 

selected threshold. 

9. The apparatus of claim 1, wherein the agent controlkr module is farther 

configured to anticipate streamlet requests aud pre-request streamlets fo enable fast-forward, 

skip randomly, and rcs;vind functiom1!ity, 

10. Th<.~ apparatus ofclaim 1, wherein the agent contmller module is configured to 

initially request lmv quality sirnamlets to enable instant playback of the content file, and 

subsequent upshifting according to the performance factor. 

-24 .. 
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the agent cnntrnlle.r modd::.: fhriher configured to contirn.wusly 

1 :2- The system ofdahn 11, 'Nhfrein the agent controHcr module is configured to 

establish multiple Tnmsmissinn Control Protocol (TCP) connections \.Vith th( content sz'TVt.r., 

and reqtwst streamlets of varying bitrntes. 
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15. The system of claim 14,. wherein the agent controller module is configun.~d to 

upshifl to a higher quality streamlet when the perfonnunce factor is greater than a selected 

threshold and the agent controller module determines the higher quality playback can be 

sustained according to a combination of factors. 

16. The system of claim 15, wherein the combination of faclors is selected from 

the group consisting of an amount of contiguously available stream lets stored in the staging 

module, a mininmm safety margin, and a current read ahead margin. 

17. The system of claim 14, wherein the agentcontrnllermodule is configured to 

do\;y·nshift to a lower quality streamlet when the perfonnance factor is less tban a second 

selected threshold. 

lK The system of claim l l, wherein the agent controller module is further 

configured lo anticipate streamlet requests and pre-request stream!ets to enable fi:wt"forward, 

skip randomly, and rewind functionality. 

19. The system of claim 11, wherein the agent controller module is configured to 

initially request low quality streamlets to enable instant playback of the content file, and 

subsequent upshifting according to the performance factor. 
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Mark B. Hurst, Cedar Hills, UT; 
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
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Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 03/20/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/291,343 
Projected Publication Date: 06/27/2019 

Non-Publication Request: No 

Early Publication Request: No 
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APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING 
CONTENT 
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Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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2a)O This action is FINAL. 2b) ~ This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-20 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 3/4/2019 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

b)O Some** c)O None of the: a)O All 

1.0 Certified copies of the priority documents have been received. 

2.0 

3.0 

Certified copies of the priority documents have been received in Application No. __ . 

Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 
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1) ~ Notice of References Cited (PTO-892) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190819 
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DETAILED ACTION 

This communication office action is in response to the filing of Patent 

Application 16291343 on 3/4/2019. 

Claim Rejections - 35 USC § 112 

Page 2 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject 

matter which applicant regards as the invention. 

Regarding claims 1, 11, 20, the phrase "an agent controller module 

configured to simultaneously request at least portions of a plurality of 

streamlets" is vague and unclear. The reason for this is that the claim 

does not state what the request is being done simultaneously with. 

Claims 2-10, 12-19, are rejected for being dependent on claims 1, 11, 20, 

respectively. 

Regarding Claims 7 and 16 the phrase "a minimum safety margin, and a 

current read ahead margin" is vague and unclear. 

Regarding claim 9, the term "pre-request streamlets" is vague and unclear 

and it is unknown what a "pre-request" is. 
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Claim element "an agent controller (claims 1-2, 5-6, 8-10) , a staging 

module (1 )" is a limitation that invokes 35 U.S.C. 112, sixth paragraph. However, 

the written description fails to disclose the corresponding structure, material, or 

acts for the claimed function. Applicant's specification does not contain sufficient 

structure because the function in question is not evident in Applicant's disclosure. 

Applicant may: 

(a) Amend the claim so that the claim limitation will no longer be 

interpreted as a limitation under 35 U.S.C. 112, sixth paragraph; or 

(b) Amend the written description of the specification such that it 

expressly recites what structure, material, or acts perform the claimed function 

without introducing any new matter (35 U.S.C. 132(a)). 

If applicant is of the opinion that the written description of the specification 

already implicitly or inherently discloses the corresponding structure, material, or 

acts so that one of ordinary skill in the art would recognize what structure, 

material, or acts perform the claimed function, applicant should clarify the record 

by either: 

(a) Amending the written description of the specification such that it 

expressly recites the corresponding structure, material, or acts for performing the 

claimed function and clearly links or associates the structure, material, or acts to 

the claimed function, without introducing any new matter (35 U.S.C. 132(a)); or 

(b) Stating on the record what the corresponding structure, material, or 

acts, which are implicitly or inherently set forth in the written description of the 
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specification, perform the claimed function. For more information, see 37 CFR 

1.75(d) and MPEP §§ 608.01 (o) and 2181. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1, 3, 5, 7, 9-11, 13-20, are rejected under 35 U.S.C. 102(b) as 

being anticipated by Radford (United States Patent Application Publication 

Number 2002/0144276.). 

Regarding Claim 1, 

Radford teaches apparatus for adaptive-rate content streaming, the 

apparatus comprising: an agent controller module configured to 

simultaneously request at least portions of a plurality of streamlets; (See figure 1 

and paragraph [0018] - [0020], Radford teaches a request from a client.) 

the agent controller module further configured to continuously monitor the 

progress of subsequent responses to streamlet requests, and in accordance with 

the progress of the responses, request higher or lower quality streamlets; and 

(See figure 2 and paragraphs [0029] - [0031], Radford teaches monitoring 

Aylo Exhibit 1002 
Page 73 of 184



Application/Control Number: 16/291,343 
Art Unit: 2444 

Page 5 

of progress of streamlets and requesting a change in the quality of the 

stream.) 

a staging module configured to stage the streamlets and arrange the 

streamlets for playback on a content player. (See figure 2 and paragraphs 

[0029] - [0031], Radford teaches a media player which plays the stream.) 

Regarding Claim 3, 

Radford teaches the apparatus of claim 1, wherein each streamlet further 

comprises a portion of a content file. (See paragraphs [0008] - [0011], 

Radford.) 

Regarding Claim 5, 

Radford teaches the apparatus of claim 3, wherein the agent controller 

module is configured to generate a performance factor according to the 

responses to streamlet requests. (See paragraphs [0008] - [0011], Radford.) 

Regarding Claim 7, 

Radford teaches the apparatus of claim 5, wherein the combination of 

factors is selected from the group consisting of an amount of contiguously 

available streamlets stored in the staging module, a minimum safety margin, and 

a current read ahead margin. (See figure 1 and paragraphs [0022] - [0026], 

Radford.) 
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Radford teaches the apparatus of claim 1, wherein the agent controller 

module is further configured to anticipate streamlet requests and pre-request 

streamlets to enable fast-forward, skip randomly, and rewind functionality. (See 

figure 2 and paragraphs [0030] - [0033], Radford.) 

Regarding Claim 10, 

Radford teaches the apparatus of claim 1, wherein the agent controller 

module is configured to initially request low quality streamlets to enable instant 

playback of the content file, and subsequent upshifting according to the 

performance factor. (See figure 1 and paragraphs [0008] - [0012], Radford.) 

Regarding Claim 11, 

Radford teaches a system for adaptive-rate content streaming, the system 

comprising: a data communications network; 

a content server coupled to the data communications network and having 

a content module configured to process content and generate a plurality of high 

and low quality streams; (See figure 1 and paragraphs [0017] - [0020], 

Radford teaches a content sever able to process content and generate 

different quality streams.) 

each of the high and low quality streams comprising a plurality of 

streamlets; (See figure 1 and and paragraphs [0017] - [0020], Radford 

teaches high and low quality streams.) 
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an agent controller module configured to simultaneously request at least 

portions of a plurality of streamlets; (See figure 1 and paragraph [0018] -

[0020], Radford teaches a request from a client.) 

the agent controller module further configured to continuously monitor the 

progress of subsequent responses to streamlet requests, and in accordance with 

the progress of the responses, request higher or lower quality streamlets; and 

(See figure 2 and paragraphs [0029] - [0031], Radford teaches monitoring 

of progress of streamlets and requesting a change in the quality of the 

stream.) 

a staging module configured to stage the streamlets and arrange the 

streamlets for playback on a content player. (See figure 2 and paragraphs 

[0029] - [0031], Radford teaches a media player which plays the stream.) 

Regarding Claim 13, 

Radford teaches the system of claim 11, wherein each streamlet further 

comprises a portion of a content file. (See paragraphs [0008] - [0011], 

Radford.) 

Regarding Claim 14, 

Radford teaches the apparatus of claim 13, wherein the agent controller 

module is configured to generate a performance factor according to the 

responses to streamlet requests. (See paragraphs [0008] - [0011], Radford.) 
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Radford teaches the system of claim 14, wherein the agent controller 

module is configured to upshift to a higher quality streamlet when the 

performance factor is greater than a selected threshold and the agent controller 

module determines the higher quality playback can be sustained according to a 

combination of factors. (See figure 1 and paragraphs [0024] - [0027], 

Radford.) 

Regarding Claim 16, 

Radford teaches the system of claim 15, wherein the combination of 

factors is selected from the group consisting of an amount of contiguously 

available streamlets stored in the staging module, a minimum safety margin, and 

a current read ahead margin. (See figure 1 and paragraphs [0022] - [0026], 

Radford.) 

Regarding Claim 17, 

Radford teaches the system of claim 14, wherein the agent controller 

module is configured to downshift to a lower quality streamlet when the 

performance factor is less than a second selected threshold. (See figure 1 and 

paragraphs [0024] - [0027], Radford.) 

Regarding Claim 18, 
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Radford teaches the system of claim 11, wherein the agent controller 

module is further configured to anticipate streamlet requests and pre-request 

streamlets to enable fast-forward, skip randomly, and rewind functionality. (See 

figure 2 and paragraphs [0030] - [0033], Radford.) 

Regarding Claim 19, 

Radford teaches the system of claim 11, wherein the agent controller 

module is configured to initially request low quality streamlets to enable instant 

playback of the content file, and subsequent upshifting according to the 

performance factor. (See figure 1 and paragraphs [0008] - [0012], Radford.) 

Regarding Claim 20, 

Radford teaches a method for presenting rate-adaptive streams, the 

method comprising: simultaneously requesting at least portions of a 

plurality of streamlets; (See figure 1 and paragraph [0018] - [0020], Radford 

teaches a request from a client.) 

continuously monitoring the progress of subsequent responses to 

streamlet requests, and in accordance with the progress of the responses, 

requesting higher or lower quality streamlets; and (See figure 2 and paragraphs 

[0029] - [0031], Radford teaches monitoring of progress of streamlets and 

requesting a change in the quality of the stream.) 
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staging the streamlets and arranging the streamlets for playback on a 

content player. (See figure 2 and paragraphs [0029] - [0031], Radford 

teaches a media player which plays the stream.) 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 2, 12, are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Radford (United States Patent Application Publication Number 

2002/0144276.) in view of Maree (U.S. Patent 6880017). 

Regarding Claim 2, 

Radford teaches the apparatus of claim 1, 

Radford further teaches connecting to the internet to download the stream 

to the media player on the client. (See paragraphs [0018] - [0019], Radford.) 

Radford does not explicitly teach but Maree teaches wherein the agent 

controller module is configured to establish multiple Transmission Control 

Protocol (TCP) connections with a content server, and request streamlets of 

varying bitrates. (See claims 1,5, column 4 lines 12-43, Maree) 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to have known to combine the teachings of Maree with 
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incorporating the above limitation(s) of Maree into Radford is that Maree adds a 

rate-based transmission mechanism for handling congestion and flow control in 

TCP/IP networks on top of the sliding window concept, so as to enhance higher­

speed communication. Significantly reduces the burstiness of the flow control 

TCP mechanism, therefore making the overall system more robust and efficient. 

(See column 1, Maree) 

Regarding Claim 12, 

Radford further teaches the system of claim 11, connecting to the internet 

to download the stream to the media player on the client. (See paragraphs 

[0018] - [0019], Radford.) 

Radford does not explicitly teach but Maree teaches wherein the agent 

controller module is configured to establish multiple Transmission Control 

Protocol (TCP) connections with a content server, and request streamlets of 

varying bitrates. (See claims 1,5, column 4 lines 12-43, Maree) 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to have known to combine the teachings of Maree with 

Radford because both deal with adaptive streaming. The advantage of 

incorporating the above limitation(s) of Maree into Radford is that Maree adds a 

rate-based transmission mechanism for handling congestion and flow control in 

TCP/IP networks on top of the sliding window concept, so as to enhance higher­

speed communication. Significantly reduces the burstiness of the flow control 
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TCP mechanism, therefore making the overall system more robust and efficient. 

(See column 1, Maree) 

7. Claims 4, 6, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Radford (United States Patent Application Publication Number 

2002/0144276.) in view of Ala-Honkola (U.S. Patent pub app 20030055995). 

Regarding Claim 4, 

Radford teaches the apparatus of claim 1, 

Radford further teaches RTSP and RTP protocols. (See paragraphs 

[0025] - [0026], Radford.) 

Radford does not explicitly teach but Ala-Honkola teaches wherein the 

streamlet comprises a Hyper Text Transfer Protocol file. (See paragraphs 10, 

11, 39, 43, Ala-Honkola) 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to have known to combine the teachings of Ala-Honkola with 

Radford because both deal with adaptive streaming. The advantage of 

incorporating the above limitation(s) of Ala-Honkola into Radford is that Ala­

Honkola teaches selecting a suitable transmission speed rate for the media 

stream and correspondingly a suitable data source, the need of special media 

stream server is avoided. Thus remarkable cost savings are achieved and the 

reliability of the transmission is increased, therefore making the overall system 

more robust and efficient. (See paragragphs 5-7, Ala-Honkola) 
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Radford and Ala-Honkola teach the apparatus of claim 4, wherein the 

agent controller module is configured to upshift to a higher quality streamlet when 

the performance factor is greater than a selected threshold and the agent 

controller module determines the higher quality playback can be sustained 

according to a combination of factors. (See figure 1 and paragraphs [0024] -

[0027], Radford.) 

Regarding Claim 8, 

Radford and Ala-Honkola teach the apparatus of claim 4, wherein the 

agent controller module is configured to downshift to a lower quality streamlet 

when the performance factor is less than a second selected threshold. (See 

figure 1 and paragraphs [0024] - [0026], Radford.) 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure and located in the PTO-892 form. 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to NINOS DONABED whose telephone number 

is (571 )272-8757. The examiner can normally be reached on Monday - Friday 

8:00pm - 4:00pm. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule 
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an interview, applicant is encouraged to use the USPTO Automated Interview 

Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, John FOLLANSBEE can be reached on (571 )272-3964. 

The fax phone number for the organization where this application or proceeding 

is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair­

direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll­

free). If you would like assistance from a USPTO Customer Service 

Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/NINOS DONABED/ 
Primary Examiner, Art Unit 2444 
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AMENDMENTS TO THE SPECIFICATION 

PLEASE AMEND PARAGRAPH 0001 OF THE SPECIFICATION AS 

FOLLOWS: 

[0001] This application is a continuation of US Patent Application Serial No. 

15/207,172 (now US Patent No. 10,225,304), which is a continuation of US Patent 

Application Serial No. 14/516.303 (now US Patent No. 9,407,564), which is a 

continuation of US Patent Application No. 11/116,783 (now US Patent No. 8,868,772). 

which claims benefit of United States Provisional Patent Application 60/566,831 

entitled "APPARATUS, SYSTEM, AND METHOD FOR DYNAMIC RATE SHIFTING OF 

STREAMING CONTENT" and filed on April 30, 2004 for R. Drew Major and Mark B. 

Hurst, which is incorporated herein by reference. 

2 

Aylo Exhibit 1002 
Page 90 of 184



REMARKS 

Please enter the foregoing amendments and consider the following remarks 

under Rule 111. No new matter has been added, and support for all of the amendments 

can be found in the originally-filed application. 

Section 112 Rejections 

The Office Action points to several linguistic issues in the originally-filed claims. 

Without consenting to the rejections, the relevant claims have been amended, so the 

rejections are now believed to be moot. We respectfully request reconsideration of the 

amended claims. 

Prior Art Rejections 

The Office Action requests clarification of the differences between our claims and 

US Patent Publication No. 2002/0144276 ("Radford"), which is cited under Section 102 

against claims 1, 3, 5, 7, 9-11 and 13-20 and under Section 103 (in combination with 

various other references) against the remaining dependent claims. Without consenting 

to the rejections, we have amended our claims, and we respectfully request 

reconsideration after entry of the foregoing amendments. 

The present claims are consistent with the prosecution of related applications, 

and clearly distinguish the prior art in many different ways. At the very least, Radford 

lacks any teaching (or fair suggestion) that the video server stores multiple different 

copies of the video encoded at different bit rates as multiple sets of streamlets. wherein 

each of the streamlets yields a different portion of the video on playback. wherein the 

streamlets across the different copies yield the same portions of the video on playback. 

and wherein the streamlets in the different copies are aligned in time such that the 

streamlets that play back the same portion of the video for the different copies each 

begin at the same playback time in relation to the beginning of the video. 

The additional art is not cited for related features of our claims, and in fact the 

additional references do not teach the features that are now present in our amended 

claims. Even if Radford were combined with the additional art of record, then, the 

combination would still lack the full extent of our current claim language. 
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We therefore respectfully request reconsideration of our application after entry of 

the foregoing amendments. 

Conclusion 

Should the Examiner have any suggestions that would advance 

prosecution, Applicant's counsel would welcome a telephone call at (480) 

385-5069. Recognizing that Internet communications are not secure, I hereby 

authorize the USPTO to communicate with the undersigned and other practitioners of 

record in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter 

of this application via video conferencing, instant messaging, or electronic mail. I 

understand that a copy of these communications will be made of record in the 

application file. (MPEP 502.03). Without limiting the foregoing, we specifically consent 

to the use of email to exchange proposed amendments or other draft documents. 

No official fee is believed to be due in connection with this Response, other than 

any fees that may be addressed elsewhere in this submittal. If, however, any time 

extension or additional fee is required to consider this response or to otherwise prevent 

abandonment of this application, please consider this as a request for an extension of 

time and as authorization to charge Deposit Account No. 50-2091 for any fees that 

may be due. 

Dated: Monday. February 24. 2020 

bcarlson(wlkglobal.corn 
480-385-5069 
LORENZ & KOPF, LLC 
Customer No. 70560 

Respectfully submitted, 

LORENZ & KOPF, LLC 

By: /Brett A. Carlson / 
Brett A. Carlson 
Reg. No. 39,928 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Serial. No.: 16/291,343 

Examiner: Ninos Donabed 

Inventor: R. Drew Major 

Conf. No.: 4634 

Art Unit: 2444 

Filed: March 4, 2019 

Docket No.: 066.0141C3 Cust. No.: 70560 

Title: APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE­
RATE SHIFTING OF STREAMING CONTENT 

RESPONSE AND AMENDMENT 
FILED UNDER37 C.F.R. § 1.111 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

**FILED ELECTRONICALLY USING THE PTO-EFS SYSTEM 

Commissioner: 

In response to the Office Action mailed on August 23, 2019, please amend the 

above-referenced application as set forth below and consider the remarks that follow. 

Amendments to the Specification begin on the following page (page 2). 

Amendments to the Claims begin on page 3. 

Remarks begin on page 9 of this paper. 

I 

Aylo Exhibit 1002 
Page 93 of 184



Electronic Acknowledgement Receipt 

EFSID: 38665123 

Application Number: 16291343 

International Application Number: 

Confirmation Number: 4634 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Customer Number: 70560 

Filer: Brett Carlson/Julie Graf 

Filer Authorized By: Brett Carlson 

Attorney Docket Number: 066.0141C3 

Receipt Date: 24-FEB-2020 

Filing Date: 04-MAR-2019 

Time Stamp: 15:00:15 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1400 

RAM confirmation Number E20202NF00336380 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Aylo Exhibit 1002 
Page 94 of 184



File Listing: 
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AMENDMENTS TO THE CLAIMS 

PLEASE AMEND THE CLAIMS WITHOUT PREJUDICE OR DISCLAIMER 

TO READ AS FOLLOWS: 

1. (Currently Amended) An apparatus for adaptive rate content streaming 

rendering a video that is adaptively received as a digital stream from a video 

server over a network, the apparatus comprising; 

an agent controller module configured to simultaneously request at least 

portions of a plurality of streamlets; 

the agent contrnller module further configured to continuously monitor 

the prngress of subsequent responses to streamlet requests, and in accordance 

',\4th the progress of the responses, request higher or lower quality streamlets; 

ffiffi 

a staging module configured to stage the streamlets and arrange the 

streamlets for playback on a content player 

a media player operating on the apparatus. wherein the media 

player is configured to stream the video from the video server via at least one 

transmission control protocol (TCP) connection over the network. wherein the 

video server stores multiple different copies of the video encoded at different bit 

rates as multiple sets of streamlets. wherein each of the streamlets yields a 

different portion of the video on playback. wherein the streamlets across the 

different copies yield the same portions of the video on playback. and wherein the 

streamlets in the different copies are aligned in time such that the streamlets that 

play back the same portion of the video for the different copies each begin at the 

same playback time in relation to the beginning of the video. and wherein the 

media player streams the video by: 

requesting sequential streamlets of one of the copies from the video 

server according to the playback times of the streamlets. wherein the sequential 

streamlets are selected by the media player from the based upon successive 

determinations to shift the playback quality to a higher or lower quality one of the 

different copies of the video: 
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repeatedly generating. by the media player. a factor relating to the 

performance of the network that is indicative of an ability to sustain the 

streaming of the video: 

adapting the successive determinations to shift the playback quality 

based on the factor to achieve continuous playback of the video using the 

streamlets of the highest quality copy of the video that is determined to be 

sustainable at that time: and 

presenting the video for playback by providing the requested 

streamlets in order of ascending start time. 

2. (Currently Amended) The apparatus of claim 1, wherein the agent controller 

module apparatus is configured to establish multiple Transmission Control 

Protocol (TCP) connections with a content server, and request streamlets of 

varying bitrates. 

3. (Currently Amended) The apparatus of claim 1, wherein each streamlet 

further comprises a portion of a content file provided by the server. 

4. 

5. 

(Currently Amended) The apparatus of claim 1, vmerein the streamlet 

comprises a Hyper Text Transfer Protocol file wherein the requesting the 

sequential streamlets comprises the apparatus transmitting hypertext transport 

protocol (HTTP) GET requests for selected streamlets. wherein each of the HTTP 

GET requests identifies the separate file stored by the video server that 

corresponds to the requested streamlet. 

(Currently Amended) The apparatus of claim 3, vd1erein the agent controller 

module is configured to generate a performance factor according to the responses 

to streamlet requests claim 1 wherein each of the streamlets of each of the 

different copies is independently requestable and playable by the apparatus. 

6. (Currently Amended) The apparatus of claim 4, vd1erein the agent controller 

module is configured to upshift to a higher quality streamlet ·.vhen the 
4 
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7. 

8. 

9. 

performance factor is greater than a selected threshold and the agent controller 

module determines the higher quality playback can be sustained according to a 

combination of factors wherein the requesting of the sequential streamlets 

comprises the end user device transmitting hypertext transport protocol (HTTP) 

GET requests for selected streamlets. 

(Currently Amended) The apparatus of claim 5, vmerein the combination of 

factors is selected from the group consisting of an amount of contiguously 

available streamlets stored in the staging module, a minimum safety margin, and 

a current read ahead margin claim 1 wherein each of the streamlets in each of the 

plurality of different copies is a separate file stored by the video server. 

(Currently Amended) The apparatus of claim 1 claim 4, ·,vherein the agent 

controller module is configured to dovmshift to a lmver quality streamlet ·,vhen 

the performance factor is less than a second selected threshold wherein the media 

player upshifts to a higher quality one of the different copies when the factor is 

greater than a first threshold and downshifts to a lower quality one of the 

different copies when the factor is less than a second threshold. 

(Currently Amended) The apparatus of claim 1, vd1erein the agent controller 

module is further configured to anticipate streamlet requests and pre request 

streamlets to enable fast forward, skip randomly, and rewind functionality 

wherein the requesting the sequential streamlets comprises the apparatus 

transmitting hypertext transport protocol (HTTP) GET requests for selected 

streamlets. and wherein each of the HTTP GET requests identifies a separately­

identifiable portion of the one or more files that corresponds to the requested 

streamlet. 

10. (Currently Amended) The apparatus of claim 1, wherein the agent controller 

module apparatus is configured to initially request low quality streamlets to 

enable instant playback of the content file, and subsequent upshifting according 

to the performance factor. 
5 
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11. 

12. 

(Currently Amended) The end user device of claim 1 wherein each of the 

streamlets in each of the plurality of different copies is a separately-identifiable 

portion of one or more files stored by the video server l\. system for adaptive rate 

content streaming, the system comprising: 

a data communications netv~'ork; 

a content server coupled to the data communications netvrork and having 

a content module configured to process content and generate a plurality of high 

and lmv quality streams; 

each of the high and lov{ quality streams comprising a plurality of 

streamlets; 

an agent controller module configured to simultaneously request at least 

portions of a plurality of streamlets; 

the agent contrnller module further configured to continuously monitor 

the prngress of subsequent responses to streamlet requests, and in accordance 

',\4th the prngress of the responses, request higher or lower quality streamlets; 

ffiffi 

a staging module configured to stage the streamlets and arrange the 

streamlets for playback on a content player. 

(Currently amended) The apparatus of claim 1 wherein the apparatus is a 

mobile computing device comprising a processor and a non-transitory data 

storage The system of claim 11, wherein the agent controller module is configured 

to establish multiple Transmission Contrnl Protocol (TCP) connections with the 

content server, and request streamlets of varying bitrates. 

Claims 13-19 (Cancelled). 

20. (Currently Amended) A method for presenting rate adaptive streams 

executable by an end user device to stream a video received via a connection with 

a server over a network, the method comprising: 

simultaneously requesting at least portions of a plurality of streamlets; 
6 
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continuously monitoring the progress of subsequent responses to 

streamlet requests, and in accordance ·,vith the progress of the responses, 

requesting higher or lmver quality streamlets; and 

staging the streamlets and arranging the streamlets for playback on a 

content player 

requesting. by the end user device. a plurality of sequential 

streamlets of one of the copies from the server based on playback times of the 

streamlets wherein multiple different copies of the video encoded at different bit 

rates are stored as multiple sets of streamlets on the server. wherein each of the 

streamlets yields a different portion of the video on playback. wherein the 

streamlets across the different copies yield the same portions of the video on 

playback. and wherein each of the streamlets comprises a playback time such that 

each of the streamlets for each of the different copies that encode the same 

portion of the video begins at the same playback time in relation to the beginning 

of the video: 

repeatedly generating. by the end user device. a factor that is 

indicative of an ability to sustain the streaming of the video: 

making successive determinations by the end user device to shift 

the playback quality based on the factor to achieve continuous playback of the 

video using the streamlets of the highest quality copy determined sustainable at 

that time: and 

presenting the video by playing back the requested media 

streamlets on the end user device in order of ascending playback time. 

21. (New) The method of claim 20 wherein the making of the successive 

determinations to shift comprises upshifting to a higher quality one of the 

different copies when the at least one factor is greater than a first threshold and 

downshifting to a lower quality one of the different copies when the at least one 

factor is less than a second threshold. 

22. (New) The method of claim 21 wherein each of the streamlets of each of the 

different copies is independently requestable and playable by the end user device. 
7 
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23. (New) The method of claim 20 wherein each of the streamlets in each of the 

plurality of different copies is a separately-identifiable portion of one or more 

files stored by the video server. 

24. (New) The method of claim 23 wherein the requesting of the sequential 

streamlets comprises the end user device transmitting hypertext transport 

protocol (HTTP) GET requests for selected streamlets, and wherein each of the 

HTTP GET requests identifies the separately-identifiable portion of the one or 

more files that corresponds to the requested streamlet. 

25. (New) The method of claim 20, wherein the video captures a live event, and 

wherein the streamlets of the different copies are available to the end user device 

while the live event is occurring. 
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V. 
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telephone number associated wit~1 Customer No. 70560 , If it is determined that this IDS has been filed under the 
wrong rule, the PTO is requested to consider this IDS under the proper rule, with a petition if necessary, and charge 
the appropriate fee to Deposit Account No. 50-2091. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16291343 

Filing Date: 04-Mar-2019 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Filer: Brett Carlson/Julie Graf 

Attorney Docket Number: 066.0141C3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240 

Total in USO($) 240 
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Electronic Acknowledgement Receipt 

EFSID: 38835328 

Application Number: 16291343 

International Application Number: 

Confirmation Number: 4634 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Customer Number: 70560 

Filer: Brett Carlson/Julie Graf 

Filer Authorized By: Brett Carlson 

Attorney Docket Number: 066.0141C3 

Receipt Date: 11-MAR-2020 

Filing Date: 04-MAR-2019 

Time Stamp: 16:46:08 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $240 

RAM confirmation Number E20203AG46312860 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

614356 

1 
Information Disclosure Statement (IDS) 

2020031 l_lDS_066-0141C3.pd no 4 
Form (SB08) 

4 78e4e 5 e22f3 ef4bfd 7 bf37 5 f3 55 0225 7c39 
235 

Warnings: 

Information: 

227725 

2 Transmittal Letter 
20200311 _IDSCert_066-0141 C 

no 1 
3.pdf 

cd608b451 c969b2626f3a845d56706a4c93 
85855 

Warnings: 

Information: 

30704 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
c4fb94f5e1 9664bb 1 0d36f1 0abd6ac1 e2e8a 

fcbe 

Warnings: 

Information: 

Total Files Size (in bytes) 872785 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16291343 

Filing Date 2019-03-04 

INFORMATION DISCLOSURE First Named Inventor I~- Drew Major 
STATEMENT BY APPLICANT 

Art Unit 12444 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Ninos Donabed 

Attorney Docket Number I 066.0141C3 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~308487 B1 Roo1-12-11 Dansie et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

EFSWeb2.1.17 
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Application Number 16291343 

Filing Date 2019-03-04 
INFORMATION DISCLOSURE First Named Inventor IR Drew Major 
STATEMENT BY APPLICANT 

Art Unit 2444 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Ninos Donabed 

Attorney Docket Number 066.0141C3 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 
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Application Number 16291343 

Filing Date 2019-03-04 
INFORMATION DISCLOSURE First Named Inventor I R. Drew Major 
STATEMENT BY APPLICANT 

Art Unit 2444 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Ninos Donabed 

Attorney Docket Number 066.0141C3 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

X See attached certification statement. 

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /BRETT A. CARLSON/ Date (YYYY-MM-DD) 2020-03-11 

Name/Print Brett A. Carlson Registration Number ~9,928 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.17 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.17 
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Electronic Acknowledgement Receipt 

EFSID: 38764496 

Application Number: 16291343 

International Application Number: 

Confirmation Number: 4634 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Customer Number: 70560 

Filer: Brett Carlson/Julie Graf 

Filer Authorized By: Brett Carlson 

Attorney Docket Number: 066.0141C3 

Receipt Date: 11-MAR-2020 

Filing Date: 04-MAR-2019 

Time Stamp: 10:01:33 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $160 

RAM confirmation Number E20203AA01284157 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

33851 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2 
884471 0Sdeab7bdfa0d856831 b8e6Sb4db 

87d741 

Warnings: 

Information: 

30684 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
0c2caaf4 74e68eea69967fed01Sce086a247 

ObSf 

Warnings: 

Information: 

Total Files Size (in bytes) 64535 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16291343 

Filing Date: 04-Mar-2019 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Filer: Brett Carlson/Julie Graf 

Attorney Docket Number: 066.0141C3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 16291343 

Filing Date: 04-Mar-2019 

Applicant/Patent under Reexamination: Major 

Electronic Terminal Disclaimer filed on March 11, 2020 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Doc Code: DIST.E.FILE 
Document Description: Electronic Terminal Disclaimer - Filed 

PTO/SB/26 
U.S. Patent and Trademark Office 

Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 16291343 

Filing Date 04-Mar-2019 

First Named Inventor Robert Major 

Attorney Docket Number 066.0141C3 

Title of Invention 

APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING 
CONTENT 

l'vl Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
iL:::,J Office Action 

~ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

DISH TECHNOLOGIES LLC 100% 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 

10225304 

9407564 

8868772 

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors 
or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 
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Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 39928 

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/BRETT A. CARLSON/ 

Name /BRETT A. CARLSON/ 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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16291343 

PLUS Search Results for S/N 16291343, Searched Mon Mar 23 14:38:43 EDT 2020 
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 

8868772 99 
9407564 99 
10225304 99 
20050262257 99 
20150039782 99 
20160323341 99 
20190199768 99 
7818444 89 
8402156 89 
8612624 89 
8683066 89 
9071668 89 
9100585 89 
9571551 89 
9998516 89 
10116722 89 
10165034 89 
10469554 89 
10469555 89 
20080195743 89 
20090043906 89 
20100106847 89 
20100107206 89 
20110035507 89 
20130013800 89 
20140101329 89 
20140207966 89 
20150256585 89 
20170134470 89 
20170366594 89 
20180295174 89 
20190082000 89 
20190158560 89 
20190158561 89 
10362320 83 
20110188567 83 
20180309811 83 
20180310009 83 
20190281313 83 
4541854 76 
6574618 74 
6757894 74 
7051315 74 
7197570 74 
20010034736 74 
20010037399 74 
20020087717 7 4 
20020087963 7 4 
9510029 71 

9716856 71 
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Examiner-Initiated Interview Summary 

Application No. 

16/291,343 

Examiner 

NINOS DONABED 

All participants (applicant, applicant's representative, PTO personnel): 

(1) NINOS DONABED. (3) Brett Carlson. 

(2)_. (4)_. 

Date of Interview: 23 April 2020. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: D Yes D No. 
If Yes, brief description: __ . 

Issues Discussed ~ 101 D 112 ~ 102 ~ 103 D Others 
(For each of the checked box(es) above. please describe below the issue and detailed description of the discussion) 

Claim(s) discussed:_!. 

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 

Major et al. 

Art Unit 

2444 

AIA (FITF) Status 

No 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference 

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Examiner contacted the Applicant to try and expedite the case. Examiner asked if Applicant would be willing make 
all independent claims parallel to claim 1. The Applicant agreed to these changes. The changes can be seen in the 
Examiner's Amendment.. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general 
thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the general results or 
outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/NINOS DONABED/ 
Primary Examiner, Art Unit 2444 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary PaperNo.20200323 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

70560 7590 04/30/2020 

LKGLOBAL (Dish Technologies L.L.C.) 
7010 E. COCHISE ROAD 

EXAMINER 

DONABED, NINOS 

SCOTTSDALE, AZ 85253 ART UNIT PAPER NUMBER 

2444 

DATE MAILED: 04/30/2020 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/291,343 03/04/2019 Robert Drew Major 066.0141C3 4634 

TITLE OF INVENTION: APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 07/30/2020 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
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Notice of Allowability 

Application No. 
16/291,343 
Examiner 
NINOS DONABED 

Applicant(s) 
Major et al. 
Art Unit 
2444 I AIA (FITF) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to amendment dated 2/24/2020 and interview 4/23/2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-12 and 20-25. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 4/23/2020. 

/NINOS DONABED/ 
Primary Examiner, Art Unit 2444 
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Notice of Pre-A/A or A/A Status 

The present application is being examined under the pre-AIA first to invent 

provisions. 

EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Brett Carlson #39928 on 4/23/2020. 

1. 

The application has been amended as follows: 

(Currently Amended) An apparatus for rendering a video that is adaptively 

received as a digital stream from a video server over a network, the apparatus 

comprising; 

a media player operating on the apparatus, wherein the media 

player is configured to stream the video from the video server via at least one 

transmission control protocol (TCP) connection over the network, wherein the 

video server stores multiple different copies of the video encoded at different bit 

rates as multiple sets of streamlets, wherein each of the streamlets yields a 

different portion of the video on playback, wherein the streamlets across the 

different copies yield the same portions of the video on playback, and wherein 

the streamlets in the different copies are aligned in time such that the streamlets 
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2. 

that play back the same portion of the video for the different copies each begin at 

the same playback time in relation to the beginning of the video, and wherein the 

media player streams the video by: 

requesting sequential streamlets of one of the copies from the 

video server according to the playback times of the streamlets by transmitting 

hypertext transport protocol (HTTP) GET requests that identify the selected 

streamlets stored by the video server, wherein the sequential streamlets are 

selected by the media player from the based upon successive determinations to 

shift the playback quality to a higher or lower quality one of the different copies of 

the video; 

repeatedly generating, by the media player, a factor relating to the 

performance of the network that is indicative of an ability to sustain the streaming 

of the video; 

adapting the successive determinations to shift the playback quality 

based on the factor to achieve continuous playback of the video using the 

streamlets of the highest quality copy of the video that is determined to be 

sustainable at that time; and 

presenting the video for playback by providing the requested 

streamlets in order of ascending start time. 

(Previously Presented) The apparatus of claim 1, wherein the apparatus is 

configured to establish multiple Transmission Control Protocol (TCP) connections 

with a content server, and request streamlets of varying bitrates. 
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3. 

4. 

5. 

6. 

7. 

(Previously Presented) The apparatus of claim 1, wherein each streamlet 

further comprises a portion of a content file provided by the server. 

(Previously Presented) The apparatus of claim 1, wherein the requesting the 

sequential streamlets comprises the apparatus transmitting hypertext transport 

protocol (HTTP) GET requests for selected streamlets, wherein each of the 

HTTP GET requests identifies the separate file stored by the video server that 

corresponds to the requested streamlet. 

(Previously Presented) The apparatus of claim 1 wherein each of the 

streamlets of each of the different copies is independently requestable and 

playable by the apparatus. 

(Previously Presented) The apparatus of claim 4, wherein the requesting of 

the sequential streamlets comprises the end user device transmitting hypertext 

transport protocol (HTTP) GET requests for selected streamlets. 

(Previously Presented) The apparatus of claim 1 wherein each of the 

streamlets in each of the plurality of different copies is a separate file stored by 

the video server. 
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8. 

9. 

(Previously Presented) The apparatus of claim 1 wherein the media player 

upshifts to a higher quality one of the different copies when the factor is greater 

than a first threshold and downshifts to a lower quality one of the different copies 

when the factor is less than a second threshold. 

(Previously Presented) The apparatus of claim 1, wherein the requesting the 

sequential streamlets comprises the apparatus transmitting hypertext transport 

protocol (HTTP) GET requests for selected streamlets, and wherein each of the 

HTTP GET requests identifies a separately-identifiable portion of the one or more 

files that corresponds to the requested streamlet. 

10. (Previously Presented) The apparatus of claim 1, wherein the apparatus is 

configured to initially request low quality streamlets to enable instant playback of 

the content file, and subsequent upshifting according to the performance factor. 

11. (Previously Presented) The end user device of claim 1 wherein each of the 

streamlets in each of the plurality of different copies is a separately-identifiable 

portion of one or more files stored by the video server. 

12. (Previously Presented) The apparatus of claim 1 wherein the apparatus is a 

mobile computing device comprising a processor and a non-transitory data 

storage. 
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20. (Currently Amended) A method executable by an end user device to stream 

a video received via a connection with a server over a network, the method 

comprising: 

requesting, by the end user device, wherein the end user device 

streams the video from the video server via at least one transmission control 

protocol (TCP) connection over the network, a plurality of sequential streamlets 

of one of the copies from the server based on playback times of the streamlets 

wherein multiple different copies of the video encoded at different bit rates are 

stored as multiple sets of streamlets on the server, wherein each of the 

streamlets yields a different portion of the video on playback, wherein the 

streamlets across the different copies yield the same portions of the video on 

playback, and wherein each of the streamlets comprises a playback time such 

that each of the streamlets for each of the different copies that encode the same 

portion of the video begins at the same playback time in relation to the beginning 

of the video, wherein the end user device requests the streamlets by transmitting 

hypertext transport protocol (HTTP) GET requests that each identify one of the 

requested streamlets stored by the server; and wherein the end user device 

streams the video by: 

repeatedly generating, by the end user device, a factor that is 

indicative of an ability to sustain the streaming of the video; 
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making successive determinations by the end user device to shift 

the playback quality based on the factor to achieve continuous playback of the 

video using the streamlets of the highest quality copy determined sustainable at 

that time; and 

presenting the video by playing back the requested media 

streamlets on the end user device in order of ascending playback time. 

21. (Previously Presented) The method of claim 20 wherein the making of the 

successive determinations to shift comprises upshifting to a higher quality one of 

the different copies when the at least one factor is greater than a first threshold 

and downshifting to a lower quality one of the different copies when the at least 

one factor is less than a second threshold. 

22. (Previously Presented) The method of claim 21 wherein each of the 

streamlets of each of the different copies is independently requestable and 

playable by the end user device. 

23. (Previously Presented) The method of claim 20 wherein each of the 

streamlets in each of the plurality of different copies is a separately-identifiable 

portion of one or more files stored by the video server. 

24. (Previously Presented) The method of claim 23 wherein the requesting of the 

sequential streamlets comprises the end user device transmitting hypertext 
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transport protocol (HTTP) GET requests for selected streamlets, and wherein 

each of the HTTP GET requests identifies the separately-identifiable portion of 

the one or more files that corresponds to the requested streamlet. 

25 . (Previously Presented) The method of claim 20, wherein the video captures a 

live event, and wherein the streamlets of the different copies are available to the 

end user device while the live event is occurring. 

Please cancel claims 13-19 

REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: Claims 1-12, 

20-25 are allowable over the prior art of record: the closest prior art of record (Radford 

et al. U.S. patent application publication 20020144276) does not teach or suggest in 

detail "requesting, by the end user device, wherein the end user device streams the 

video from the video server via at least one transmission control protocol (TCP) 

connection over the network, a plurality of sequential streamlets of one of the copies 

from the server based on playback times of the streamlets wherein multiple different 

copies of the video encoded at different bit rates are stored as multiple sets of 

streamlets on the server, wherein each of the streamlets yields a different portion of the 

video on playback, wherein the streamlets across the different copies yield the same 

portions of the video on playback, and wherein each of the streamlets comprises a 

playback time such that each of the streamlets for each of the different copies that 
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encode the same portion of the video begins at the same playback time in relation to the 

beginning of the video, wherein the end user device requests the streamlets by 

transmitting hypertext transport protocol (HTTP) GET requests that each identify one of 

the requested streamlets stored by the server; and wherein the end user device streams 

the video by: repeatedly generating, by the end user device, a factor that is indicative of 

an ability to sustain the streaming of the video; making successive determinations by 

the end user device to shift the playback quality based on the factor to achieve 

continuous playback of the video using the streamlets of the highest quality copy 

determined sustainable at that time; and presenting the video by playing back the 

requested media streamlets on the end user device in order of ascending playback 

time" in combination with all the elements of the independent claim as argued by the 

Applicant. 

Radford teaches an initial streamed data content to be displayed at client device, 

is delivered from host servers to client device. An user interface program is 

implemented to allow the user to adjust the quality of streamed data content to be 

displayed. Whereas, stated above, Applicant's claimed invention states "requesting, by 

the end user device, wherein the end user device streams the video from the video 

server via at least one transmission control protocol (TCP) connection over the network, 

a plurality of sequential streamlets of one of the copies from the server based on 

playback times of the streamlets wherein multiple different copies of the video encoded 

at different bit rates are stored as multiple sets of streamlets on the server, wherein 

each of the streamlets yields a different portion of the video on playback, wherein the 

streamlets across the different copies yield the same portions of the video on playback, 
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and wherein each of the streamlets comprises a playback time such that each of the 

streamlets for each of the different copies that encode the same portion of the video 

begins at the same playback time in relation to the beginning of the video, wherein the 

end user device requests the streamlets by transmitting hypertext transport protocol 

(HTTP) GET requests that each identify one of the requested streamlets stored by the 

server; and wherein the end user device streams the video by: repeatedly generating, 

by the end user device, a factor that is indicative of an ability to sustain the streaming of 

the video; making successive determinations by the end user device to shift the 

playback quality based on the factor to achieve continuous playback of the video using 

the streamlets of the highest quality copy determined sustainable at that time; and 

presenting the video by playing back the requested media streamlets on the end user 

device in order of ascending playback time." So as indicated in the above statements. 

Applicant's arguments have been considered persuasive, in light of the claims limitation 

as well as the enabling portions of the specification. 

Examiner has also reviewed current independent claim language against the 

allowed and patented independent claim languages of parent cases 10225304, 

9407564, 8868772. Examiner has reviewed the search strategies and results of parent 

cases. Examiner finds those search strategies and results are still applicable to current 

claimed invention. Examiner has performed further text and interference searches on 

current independent claim language. Examiner has found that there is no sufficient 

evidence to suggest or indicate how to combine elements of prior arts as searched and 

identified in fully mapping into applicant's current independent claims. Applicant's 

claimed inventions are thus allowed. 
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I. . ................. • ........................................................................................ JIBM_TDBi ........................ • ...................•.......................... • 

ITio O I :~~P:.~:~~~:~;$5 ~me upshrr$5 I~!~: I OR I ON I i~~i{03/2J 

6 : adaptive near6 stream$5 same (tcp )and! US-PGPUB;: OR 
i i @ad<"20040430" ! USPAT; i 
I : ! USOCR; : i : 

1 I l~it:::1 I I I= ··········'··············································'IBM_TDB ... , ............. ,........ 1, 
I L22 IO : adaptive near6 stream$5 same upshif$5 ! US-PGPUB; : OR : ON ! 2020/03/23: 
I I : and @ad<"20040430" ! USPAT; : : ! 13:51 : 

I I : I USOCR; : : I : 
I I : ! FPRS; EPO;: : ! : 
I I : ! JPO; : : ! : 
I I : ! DERWENT; : : ! : 
l~I .................. : .......................................................................................... ..!IBM_ TDB ..... : ........................ : ................. J .......................... : 
I L23 . 16 : adaptive near6 stream$5 with shift$5 ! US-PGPUB; : OR : ON ! 2020/03/23: 
I : and @ad<"20040430" ! USPAT; : : ! 13:51 : 
i i i USOCR· i i i i 
t : \ , : : ~ : 
, , i FPRS· EPO·, ' ' ' I i I JPO; , , i i I i 
I : ! DERWENT; : : ! : 
1,.......... .. .............. ..! ........................................................................................... ! IBM_ TDB ... ..! ...................... ..! .................. ! ........................ ..! 
l'i:24 2 : "6880017".pn. ! US-PGPUB;: OR : ON ! 2020/03/23: 
i i iUSPAT· i i i13·51 i t : \ , : : ~ ■ : 

I : !USOCR; : : ! : 
i , i FPRS· EPO·, , i , 

I i I JPO; , , i i I i 
I i ! DERWENT; : : ! : 
!, ............................ .! .......................................................................................... J IBM_ TDB .... .! ........................ .! ................. j ......................... .! 
I L25 IO : "6880017".pn. and http ! US-PGPUB;: OR : ON ! 2020/03/23: 
i i i iUSPAT· i i 113·51 i t t : \ , : : ~ ■ : 

I I : ! USOCR; : : ! : 
, i , i FPRS· EPO·, , ' , 
I I : I JPO; , , : : I : 
I I : ! DERWENT; : : ! : 
I I : ! IBM_ TDB : : ! : 

r6 In: "6880017".pn. and hypertext US-PGPUB; :nR :nN ! 2020/03/23: 
I I : USPAT; : : ! 13:51 : 
I I : USOCR; : : ! : 
, i , FPRS· EPO·, , ' ' t t ; , , ; ; ~ ; 
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i ! USOCR; 1 

1,,, I~~~~; EPO; I 1,,,, 

! DERWENT;! 
, , ! IBM TDB ! , , , ............... ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~ - ~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~,> ''''''''''''''''''''''''''' 

L36 I 2 I,,,,,,_ "20020144276" I ~~~'1'{UB; I OR I,,,,,,_ ON I f~~i{03/231 

I I ~~~RJPo; I I I 

=1 .................. i JVsE:~~~'.1 ........................ i ................... i .......................... i 
L37 15 ! L30 AND ( (H04N19/124 OR ! US-PGPUB; ! OR ! ON ! 2020/03/23! 

! H04N19/132 OR H04N19/59 OR ! USPAT; ! ! ! 13:51 ! 
! H04N19/61 OR H04N19/12 OR ! USOCR; ! ! ! ! 
! H04N19/172 OR H04N19/187 OR ! FPRS; EPO; ! ! ! ! 
! H04N19/192 OR H04L41/145 OR ! JPO; ! ! ! ! 
! H04L43/04 OR H04L43/50 OR ! DERWENT;! ! ! ! 
! H04Nll/042 OR H04N19/00 OR ! IBM_TDB ! ! ! ! 
! H04N19/117 OR H04N19/30 OR ! ! ! ! ! 
! G06Fll/3409 OR G06Fll/348 OR ! ! ! ! ! 
! G06F16/739 OR G06F16/7834 OR ! ! ! ! ! 
! G06F16/7844).CPC. ) ! ! ! ! ! 

l,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,, '''''''''''''''''''' ,,,,,,,,,,,,,,,,,,,,,,,,,,, 

L38 184 ! L31 AND ( (H04N19/124 OR ! US-PGPUB; ! OR ! ON ! 2020/03/23! 
! H04N19/132 OR H04N19/59 OR ! USPAT; ! ! ! 13:51 ! 
! H04N19/61 OR H04N19/12 OR ! USOCR; ! ! ! ! 
! H04N19/172 OR H04N19/187 OR ! FPRS; EPO; ! ! ! ! 
! H04N19/192 OR H04L41/145 OR ! JPO; ! ! ! ! 
! H04L43/04 OR H04L43/50 OR ! DERWENT;! ! ! ! 
! H04Nll/042 OR H04N19/00 OR ! IBM_TDB ! ! ! ! 
! H04N19/117 OR H04N19/30 OR ! ! ! ! ! 
! G06Fll/3409 OR G06Fll/348 OR ! ! ! ! ! 
! G06F16/739 OR G06F16/7834 OR ! ! ! ! ! 
! G06F16/7844).CPC. ) ! ! ! ! ! 

:.:.:.:.:.:=""""""""'""""""""""""""""""""""""""""""""""""""""""""""'""""""""""""""""""""""""""""""""""""""'""""""""""""'" 

L39 0 ! L13 AND ( (H04N19/124 OR ! US-PGPUB; ! OR ! ON ! 2020/03/23! 
! H04N19/132 OR H04N19/59 OR ! USPAT; ! ! ! 13:51 ! 
! H04N19/61 OR H04N19/12 OR ! USOCR; ! ! ! ! 
! H04N19/172 OR H04N19/187 OR ! FPRS; EPO; ! ! ! ! 
! H04N19/192 OR H04L41/145 OR ! JPO; ! ! ! ! 
! H04L43/04 OR H04L43/50 OR ! DERWENT;! ! ! ! 
! H04Nll/042 OR H04N19/00 OR ! IBM_TDB ! ! ! ! 
! H04N19/117 OR H04N19/30 OR ! ! ! ! ! 
! G06Fll/3409 OR G06Fll/348 OR ! ! ! ! ! 
! G06F16/739 OR G06F16/7834 OR ! ! ! ! ! 
! G06F16/7844).CPC. ) ! ! ! ! ! 

,~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· > ~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

L40 214095 ! ( (H04N19/124 OR H04N19/132 OR ! US-PGPUB; ! OR ! 2020/03/23! 
! H04N19/59 OR H04N19/61 OR ! USPAT; ! ! 13:51 ! 
! H04N19/12 OR H04N19/172 OR ! USOCR; ! i ' 

!~~~~t~i~f&1\t~\\lr 1~~~~;:1 I,,, I,,_ 
! H04N19/30 OR G06Fll/3409 OR ! - j 
! G06Fll/348 OR G06F16/739 OR ! ! i i i 
! G06F16/7834 OR G06F16/7844).CPC. ) ! ! ! ! ! 

'Dl'i" ! 8 i "20030055995" ! US-PGPUB; i OR i ON ! 2020/03/231 
! ! !usPAT· ! ! !13-51 ! 
\ : \ , : : ~ ■ : 

! ! !USOCR; ! ! ! ! 
i , i FPRS· EPO·' ' t ' I i I JPO; , , i i I i 
! ! ! DERWENT; ! ! ! ! 

________ j ___________________ ! ------------------------------------------------------------------------------------------__! IBM_ TDB ____ _! _________________________ ! ----------------- j __________________________ ! 
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151 13991 ~!d!~~0~~3~'.ffim$5 and I~~: I OR I ON I f ~'.{ 6°
8
1

19
1 

1 ........... ··················' ........................................................................................ ....1 IBM_TDB ... i ························' ................................. , .................................................... ' 

152 188541 adaptWe neam &=m$5 I~!~: I OR I ON I f ~'.{608/191 

!, .......... _,_!IBM_TDB_!_,_;_, 

i 53 82 I adaptive near6 stream$5 same upshif$5 I ~~if UB; I OR 1,,,,,,,,,,,, ON If ~~;{08/19I 

I : : USOCR; : i ' 

I= ...................................... 1 ........................................................................................................................................................................................ 1~!~~;:1 .................................................. ,................. I! 
I 54 I 78 : adaptive near6 stream$5 same upshif$5 I US-PGPUB; : OR : ON ! 2019/08/19: 
I I : same downshift$5 ! USPAT; : : ! 16:11 : 
I I : I USOCR; : : ! : 
I I : ! FPRS; EPO;: : ! : 
I I : ! JPO; : : ! : 
I I : ! DERWENT; : : ! : 
I I : ! IBM_ TDB : : ! : ,,.............. ................................................................................................................ , ..................................................................................................... . 
I 55 I 141 : adaptive near6 stream$5 same ! US-PGPUB;: OR : ON ! 2019/08/19! 
I I : (upshif$5 upgrade downgrade ! USPAT; : : ! 16:11 : 
I I : downshift$5) ! USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 
I I i I JPO; , , i i I i 
I I : ! DERWENT; : : ! : 
! ........ 1 ................. .! ........................................................................................... j IBM_ TDB .... .! ........................ .! ................... ! ......................... .! 
lflEJ ~~~?1~~~:L~~~)5J~~;~~~LOGIES") .. , .... 1ruSPAT .... , .... lr=Jr7 f~~;{08/19I r !□95: ((("MAJOR") near3 ("Robert")) OR ! US-PGPUB; :DR :□N ! 2019/08/19: I I : (("HURST") near3 ("Mark"))).INV. ! USPAT; : : ! 16:11 : 
I I : ! USOCR; : : ! : 
I I I I 6~~w:~+ I I I I '.----s .................. , ............................................................................................. , .......................... , ......................... , ............................................... ,. 
! 58 I 315 : ((("MAJOR") near3 ("Robert")) OR ! US-PGPUB; : OR : ON ! 2019/08/19! 
I I : (("HURST") near3 ("Mark"))).INV. ! USPAT; : : ! 16:11 : 
I I : ! USOCR; : : ! : 
, i , i FPRS· EPO·, , ' ' 
I I i I JPO; , , i i I i 
! I : ! DERWENT; : : ! : 
I ........ 1 ................. .! ........................................................................................... j IBM_ TDB .... .! ........................ .! ................... ! ......................... .! 
I 59 I 220 : ((("DISH") near3 ("TECHNOLOGIES") ! US-PGPUB; : OR : ON ! 2019/08/19: 
I I : near3 ("L.L.C"))).AS,AANM. ! USPAT; : : ! 16:12 : 
I I : ! USOCR; : : ! : 
I I I I j:~~; EPO; I I I I 
I I : ! DERWENT; : : ! : 
I I : ! IBM_ TDB : : ! : 
11510 lno: ( 58 59) and streamlet.clm. US-PGPUB; :nR :nN ! 2019/08/19: 
' i , USPAT· , , i 16·12 , 
t t : , : : ~ ■ : 

, i , USOCR· , , ' , 
t t : , : : ~ : 
, i , FPRS· EPO·, , ' , 
I I i JPO; , , i i I i 
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i ! U5PAT; l 16:28 
I ! U5OCR; i 

I,,',,,, ! FPR5; EPO; ! I 
! JPO; ! ,,,,,,,! ! DERWENT;! 

i j IBM_TDB ! , 

530 15 ! 522 AND ( (H04N19/124 OR U5-PGPUB; ! OR ! 2019/08/19! 
! H04N19/132 OR H04N19/59 OR U5PAT; ! l 16:29 ! 
i H04N19/61 OR H04N19/12 OR U5OCR; ! 
! H04N19/172 OR H04N19/187 OR FPR5; EPO; i 
! H04N19/192 OR H04L41/145 OR JPO; ! 
! H04L43/04 OR H04L43/50 OR DERWENT;! 
! H04Nll/042 OR H04N19/00 OR IBM_TDB i,,,, 

j H04N19/117 OR H04N19/30 OR 

G06F16/739 OR G06F16/7834 OR ! ! i 
. G06F16/7844).CPC. ) ! j . ! . 

,531-- 524 AND ( (H04N19/124 OR ! U5-PGPUB; ! ON i 2019/08/19! 
H04N19/132 OR H04N19/59 OR i U5PAT; i 
H04N19/61 OR H04N19/12 OR ! U5OCR; ! 
H04N19/172 OR H04N19/187 OR ! FPR5; EPO; ! 
H04N19/192 OR H04L41/145 OR ! JPO; ! 
H04L43/04 OR H04L43/50 OR ! DERWENT;! 
H04Nll/042 OR H04N19/00 OR ! IBM_TDB ! 
H04N19/117 OR H04N19/30 OR i i 
G06Fll/3409 OR G06Fll/348 OR ! ! 
G06F16/739 OR G06F16/7834 OR ! ! 
G06F16/7844).CPC. ) ! ! 

;:.:.:.:.:= '"""""""""""""""""""""" '"" 

532 55 AND ( (H04N19/124 OR H04N19/132 i U5-PGPUB; i ON i 2019/08/19! 
OR H04N19/59 OR H04N19/61 OR ! U5PAT; ! 
H04N19/12 OR H04N19/172 OR ! U5OCR; ! 
H04N19/187 OR H04N19/192 OR ! FPR5; EPO; ! 
H04L41/145 OR H04L43/04 OR ! JPO; ! 
H04L43/50 OR H04Nll/042 OR i DERWENT; i 
H04N19/00 OR H04N19/117 OR ! IBM TDB ! 
H04N19/30 OR G06Fll/3409 OR ! - ! 
G06Fll/348 OR G06F16/739 OR ! ! 
G06F16/7834 OR G06F16/7844).CPC. ) ! ! 

;:.:.:.:.:= . . . "" '"" 

533 ( (H04N19/124 OR H04N19/132 OR i U5-PGPUB;: ON l 2019/08/19! 
H04N19/59 OR H04N19/61 OR ! U5PAT; ! 
H04N19/12 OR H04N19/172 OR ! U5OCR; ! 
H04N19/187 OR H04N19/192 OR ! FPR5; EPO; ! 
H04L41/145 OR H04L43/04 OR ! JPO; ! 
H04L43/50 OR H04Nll/042 OR i DERWENT; i 
H04N19/00 OR H04N19/117 OR ! IBM TDB ! 
H04N19/30 OR G06Fll/3409 OR ! - ! 
G06Fll/348 OR G06F16/739 OR ! ! 
G06F16/7834 OR G06F16/7844).CPC. ) ! ! 

'-nnnn~, ~ ~ ~ nn nn~ 

534 7 !,',,,,,,,,,,,,,_ "20030055995" i U5-PGPUB; i OR !,',,,,,,,,,,,,,_ ON 2019/08/19! 
I ~~ci~I I 16:40 1,,,,,,,_ 

! FPR5; EPO; ! 
! JPO; ! 
! DERWENT;! 
i IBM TDB i i !----------· ------------------· -------------------------------------------------------------------------------------------' _______________________ : ------------------------· _____________ : 
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In tl:is paper, we describe the design and the implementation of an adaptive streaming 
architecture, which is based on real time protocols. The adaptive streaming application, 
which we have developed, can be used for streaming 1TIultimedia data over t1eterngeneous ... 

Cited by 2a Related articles All 6 versions 

System and method for providing an adaptive streaming flow control 
mechanism between the TCP and IP layers of the TCP/IP suite of protocols 
JP r,}l&rce, P Thubeii, D Este\/e,.. - US Patent t~,880,017, 2005 ~ Google Patsnts 

In a data communication network operated under tile TCP/IP suite of protocols tile invention 
adds an adaptive streaming (AS) layer, inseIied between the IP and the TCP protocol layers, 
in wl:ich tl:e received data packets of each open TCP connection are temporarily queued 
Cited by 52 Related articles All 2 versions 

Previous 2 Next 

https:/ /scholar.google.corn/scholar?start= I 0&q=adaptive+strearning&hl=en&as _ sdt=0,4 7 &as _y lo= 1999&as _yhi=2005 [3/23/2020 I :55 :3 3 PM] 

Aylo Exhibit 1002 
Page 166 of 184



adaptive streaming http - Google Scholar 

Anytime 

Since 2020 

Since 20i 9 

Since 2016 

Sort by date 

include patents 

include citations 

}t Create alert 

My profile My library 

Quality-adaptive media streaming by priority drop 
C Krasic, ... : VVa!po!e, \l\l Fsna - ... af ths 13th intsrnational vvorkshop on .. , 2003 -
dUicn-uirg 

Duality-Adaptive Media Streaming by Priority Drop ... Categories and Subject Descriptors: C.2.2 
[Computer Systems Oraganization]: Network Protocols General Terms: Algorithms, Measurement, 
Experi1T1en-- tation Keywords: Quality Adaptive Streaming, Priority Map-- ping, Internet 

Cited by ·147 Related articles All 15 versions 

[PDF] psu.edu 

S!GN IN 

A survey of application layer techniques for adaptive 
streaming of multimedia Full-Text @ USPTO-STIC 
B Vandalore, W Frnq. R .Jain, S Fahmy - Real-Time Imaging, 200·: - Else·,ier 

... 1077-2014/01/0602:~1 +15 $35.00/0 © 2001 Academic Press Real-Time Imaging 7, 221-:~35 
(2001) doi: "10.1006/rtim.2001 .0224, available on line at http:/iwww.idealibrary.com on Page 2 ... 
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Electronic Patent Application Fee Transmittal 

Application Number: 16291343 

Filing Date: 04-Mar-2019 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Filer: Brett Carlson/Julie Graf 

Attorney Docket Number: 066.0141C3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Doc Code: IFEE PTOU85B-EFS 

Document Description: Issue Fee Payment (PTO-85B) 

Issue Fee Transmittal Form 

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No. 

16291343 04-Mar-2019 Robert Major 066.0141 C3 4634 

TITLE OF INVENTION : 

APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

Entity Status Application Type Art Unit Class - Subclass EXAMINER 

Regular Undiscounted Utility under 35 USC 111 (a) 2444 231000 NINOS DONABED 

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee 

$1000 $0 $1000 30-Jul-2020 $0 

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363) 
Current Correspondence Address: 

70560 
LKGLOBAL (Dish Technologies L.L.C.) 

7010 E. COCHISE ROAD 

SCOTTSDALE AZ 85253 
UNITED STATES 
480-385-5060 

IZJ Change of correspondence address requested, system 
generated AIA/122-EFS form attached 

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

IZJ Fee Address indication requested, system generated SB/47-EFS 
form attached 

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis 
(37 CFR 1.29(d)), and make the applicable certification online. 

Applicant asserting small entity status. See 37 CFR 1.27. 
Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status. 

Applicant changing to regular undiscounted fee status. 
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable. 

WEB IFEE 1.0 
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Doc Code: IFEE 

Document Description: Issue Fee Payment (PTO-85B) 

3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D Advance Order - # of copies 

4.Firm and/or Attorney Names To Be Printed 

NOTE: If no name is listed, no name will be printed 
For printing on the patent front page, list to be displayed as entered 

1. Lorenz & Kopf LLP 

2. 

3. 

S.Assignee Name(s) and Residence Data To Be Printed 

□ 

□ 

IZI 

PTOU85B-EFS 

I authorize USPTO to apply my previously paid issue fee to the 
current fees due 

The Director is hereby authorized to apply my previously paid 
issue fee to the current fee due and to charge deficient fees to 
Deposit Account Number 

If in addition to the payment of the issue fee amount submitted 
with this form, there are any discrepancies in any amount(s) due, 
the Director is authorized to charge any def!fb1'Q~, or credit any 
overpayment, to Deposit Account Number _______ _ 

The issue fee must be submitted with this form. If payment of 
the issue fee does not accompany this form, checking this box 
and providing a deposit account number will NOT be 
effective to satisfy full payment of the fee(s) due. 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

Name City State Country Category 

DISH Technologies L.L.C. Englewood COLORADO united states corporation 

6.Signature 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted 
power of attorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO via EFS-WEB on the date indicated below. 

Signature /BRETT A. CARLSON/ Date 07-17-2020 

Name Brett Carlson Registration Number 39928 

WEB IFEE 1.0 
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Electronic Acknowledgement Receipt 

EFSID: 40030751 

Application Number: 16291343 

International Application Number: 

Confirmation Number: 4634 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: Robert Drew Major 

Customer Number: 70560 

Filer: Brett Carlson/Julie Graf 

Filer Authorized By: Brett Carlson 

Attorney Docket Number: 066.0141C3 

Receipt Date: 17-JUL-2020 

Filing Date: 04-MAR-2019 

Time Stamp: 15:03:17 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E20207GF03135764 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

46443 

1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2 
7e5cc37b5c0c8c18c4c71917a0002b74c99 

1fd66 

Warnings: 

Information: 

36863 

2 Change of Address 
web85correspondenceaddress. 

no 1 
pdf 

92e91 Sdf371311250ae3Se5f70cf59778e8e 
ebSe 

Warnings: 

Information: 

32506 

3 Maintenance Fee Address Change web85feeaddress.pdf no 1 
8414f2fbaa88c6579684 7c3d 91 b 1 0c26be2 

82c7 

Warnings: 

Information: 

32006 

4 Fee Worksheet (5B06) fee-info.pdf no 2 
Sa09e52f089ffc001 c5f8b20143273f1 0e7b7 

787 

Warnings: 

Information: 

Total Files Size (in bytes) 147818 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: C.AD 
Document Description: Change of Address 

CHANGE OF CORRESPONDENCE ADDRESS 
Application 

Application Number Art Unit 
16291343 2444 

Filing Date Examiner Name 
04-Mar-2019 NINOS DONABED 

First Name Inventor Attorney Doc. Number 
Robert Major 066.0141 C3 

Please change the correspondence address for the above-identified patent application to: 

The address associated with Customer Number: 

□ Firm or Individual Name: 

Address 

City 

I 

State 

Country 

Telephone 

I 

Signature: 

54583 
DISH Technologies L.L.C. 

9601 S. Meridian Blvd 

ENGLEWOOD CO 80112 
UNITED STATES 
303-706-4506 
ipdept@dish.com 

OR 

IEmail 

I Postal Code 

I 

I 

AIA/122-EFS 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who 
has filed and has been granted power of attorney in this application. 

Signature /BRETT A. CARLSON/ Date 07-17-2020 

Name Brett Carlson Registration Number 39928 

WEBC.AD 1.0 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

APPLICATION NO. 

16/291,343 

54583 7590 

DISH Technologies L.L.C. 
9601 S. Meridian Blvd 
ENGLEWOOD, CO 80112 

ISSUE DATE 

08/25/2020 

08/05/2020 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

10757156 066.0141C3 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

4634 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

DISH Technologies L.L.C., Englewood, CO 
Robert Drew Major, Orem, UT; 
Mark B. Hurst, Cedar Hills, UT; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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Case 1:21-cv-00532-LPS Document 3 Filed 04/13/21 Page 1 of 1 Page!D #: 831 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court for U1e District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent acllon invoives 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRlCT COURT 
4/13/2021 for the District of Delaware 

PLAfNTIFF DEFENDANT 

DISH Technologies L.L.C. and Sling TV L.L.C. lululemon athletica inc. and Curiouser Products Inc. 
(d/b/a MIRROR) 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l us 9,407,564 82 8/2/2016 DISH Technologies L.L.C. 

2 us 10,469,554 82 11/5/2019 DISH Technologies L.L.C. 

3 us 10,469,555 82 11/5/2019 DISH Technologies L.L.C. 

4 us 10,757,156 82 8/25/2020 DISH Technologies L.L.C. 

5 us 10,951,680 82 3/16/2021 DISH Technologies L.L.C. 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadmg 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitled case, the following decision has been rendered or judgement issued: 

DECISIONiJUDGEMENT 

I C]lYj DEPUTY CLERK 

Co1Jy 1-----Upon initiation of action, mail this copy to Director Copy 3-----U11on termination of action, mail this copy to Director 
Copy 2-----Upon filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 
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Case 1:21-cv-00531-LPS Document 3 Filed 04/13/21 Page 1 of 1 Page!D #: 561 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C § 2.90 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court for U1e District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent acllon invoives 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRlCT COURT 
4/13/2021 for the District of Delaware 

PLAfNTIFF DEFENDANT 

DISH Technologies L.L.C. and Sling TV L.L.C. ICON HealU1 & Fitness, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l us 9,407,564 82 8/2/2016 DISH Technologies L.L.C. 

2 us 10,469,554 82 11/5/2019 DISH Technologies L.L.C. 

3 us 10,469,555 82 11/5/2019 DISH Technologies L.L.C. 

4 us 10,757,156 82 8/25/2020 DISH Technologies L.L.C. 

5 us 10,951,680 82 3/16/2021 DISH Technologies L.L.C. 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleadmg 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitled case, the following decision has been rendered or judgement issued: 

DECISIONiJUDGEMENT 

I C]lYj DEPUTY CLERK 

Co1Jy 1-----Upon initiation of action, mail this copy to Director Copy 3-----U11on termination of action, mail this copy to Director 
Copy 2-----Upon filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 
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Case 2:21-cv-00132-JRG-RSP Document 2 Filed 04/14/21 Page 1 of 1 Page!D #: 626 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:21-cv-00132 4/13/2021 Eastern District of Texas 

PLAINTIFF DEFENDANT 

DISH TECHNOLOGIES L.L.C. and SLING TV L.L.C. 
PELOTON INTERACTIVE, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,407,564 8/2/2016 DISH Technologies L.L.C. 

2 10,469,554 11/5/2019 DISH Technologies L.L.C. 

3 10,469,555 11/5/2019 DISH Technologies L.L.C. 

4 10,757,156 8/25/2020 DISH Technologies L.L.C. 

5 10,951,680 3/16/2021 DISH Technologies L.L.C. 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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