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[0004] Such approaches provide a useful service in at least some application settings.

There are times, however, when existing practices in this regard are not wholly satisfactory. The
problem with using the conventional algorithms on a mobile data network is that mobile data
networks behave differently from the wireline networks for which the conventional algorithms

were designed.

[0005] A mobile data network generally includes a radio network as at least one of its
transmission paths. The nature and various characteristics of such radio networks are such that
they can make out-of-order delivery of packets and latency on the mobile network much more
pronounced during a TCP session as compared to a typical wireline network. These packet

delivery problems, although not actually resultant from TCP congestion, appear exactly like TCP
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dimensions and/or relative positioning of some of the elements in the figures may be exaggerated
relative to other elements to help to improve understanding of various embodiments of the
present invention. Also, common but well-understood elements that are useful or necessary in a
commercially feasible embodiment are often not depicted in order to facilitate a less obstructed
view of these various embodiments of the present invention. It will further be appreciated that
certain actions and/or steps may be described or depicted in a particular order of occurrence
while those skilled in the art will understand that such specificity with respect to sequence is not
actually required. It will also be understood that the terms and expressions used herein have the

ordinary meaning as is accorded to such terms and expressions with respect to their
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study of the following detailed description. Referring now to the drawings, and in particular to
FIG. 1, these teachings pertain to a description of how a Transmission Control Protocol (TCP)
session quality indication algorithm can interact with a mobile data network 101. A given
network 101 can be comprised of one or more aggregation points 102. As used herein, the
expression aggregation point will be understood to refer to a location within a given network
where a plurality of data streams are aggregated into a fewer number of streams, typically one. In
this illustrative example, an aggregation Point 102 uses a plurality of different and distinct

service delivery paths 103 to receive, as shown, a first TCP traffic element A 105 and a second
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[0019] dat a ﬂ’lC per ormatnge mgt%csnpa% bleecortﬁng?sea o% at least one or more of the Number

of Uplink TCP Packets 301, the Number of Uplink TCP Retransmission Packets 302, the
Number of Downlink TCP Acknowledgment (ACK) Packets 303, the Number of Downlink TCP
Duplication ACK Packets 304, the Number of Downlink TCP Packets 305, the Number of
Downlink TCP Retransmission Packets 306, the Number of Uplink TCP ACK Packets 307, and
the Number of Uplink TCP Duplicate ACK Packets 308. These performance metrics are defined

as listed below:
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[0028] The above performance metrics are used by the TCP session quality indication
process to calculate a variety of Basic TCP Ratios. In this illustrative example, these Basic TCP
Ratios are comprised of an Uplink TCP Retransmission Ratio 309, a Downlink TCP Duplicate
ACKs Ratio 310, a Downlink TCP Retransmission Ratio 311, and an Uplink TCP Duplicate
ACK Ratio 312. For the purposes of this example, these ratios will be understood as follows:

[0029] The Uplink TCP Retransmission Ratio 309 can be the ratio of the Number of
Uplink TCP Retransmission packets 302 versus the Number of Uplink TCP packets 301.

[0030] The Downlink TCP Duplicate ACKs Ratio 310 can be the ratio of the Number of
Downlink TCP Duplicate ACK packets 304 versus the Number of Downlink TCP ACK packets
303.



Rati os are conprised of an Uplink TCP Retransm ssion
Ratio 309, a Downlink TCP Duplicate ACKs Ratio 310, a
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TCP Duplicate ACK Ratio 312. For the purposes of this
exanpl e, these ratios will be understood as foll ows:
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ratios can also be viewed in Table 1 (reproduced
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of TCP packet error rate and the TCP retransmission ratio using well known algorithms (such as,
for example, the approaches set forth in a paper entitled Performance Evaluation of TCP

Congestion Control Algorithms Over UMTS as written by Boggia et al.)

[0037] A Complete TCP Session Quality Rating 317 can then be computed from the
Uplink TCP Session Quality Rating 315 and the Downlink TCP Session Quality Rating 316. The
Complete TCP Session Quality Rating 317 is computed by taking the average rating between the
Uplink TCP Session Quality Rating 315 and the Downlink TCP Session Quality Rating 316.
This calculation and rating is shown below in Table 1 and the rating provides a depiction of the

lower layer indicators.
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Uplml%'g‘? o @1{plink/Downlink | Ratio <= 0.6% < 1.2% <Ratio | 3.5% <Ratio | Ratio>
Session Quality TCP 0.6% Ratio <=3.5% <=10% 10%
Rating Congestion <=1.2%
D link TCP Ratio™
ownlink 1% Rating Excellent | Very Good Good Fair Poor
Session Quallty Numerical 5 4 3 2 1
Rating Rating
Uplink TCP Session Quality Rating 315 + Downlink TCP Session Quality Rating 316
Complete TCP B 2
SessnRo:tgluallty Rating Excellent | Very Good Good Fair Poor
g Numerical 5 4 3 2 1
Rating
Table 1

By another approach, and referring now to FIG. 4, the TCP session quality indication
process can be generally carried out by a processor 401 and a memory 402. The processor 401
itself can comprise a fixed-purpose hardwired platform if desired, or can comprise a partially or
wholly programmable platform. All of these architectural options are well known in the art and
need no further elaboration here.

The processor 401 can be operably connected to the memory 402 and configured to carry
out some or all of the steps, actions, and/or functionality as are described herein as may be

desired. This can comprise, for example, monitoring a plurality of TCP sessions and developing
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out e ﬁ?‘b@aeci‘ Sﬂg e éocﬁg’n%e‘g‘%fﬁ‘fsmfﬁél B Cessor
conﬁgm@laio cfidvtalssp b(ﬁrrdéﬁdhd&fgrﬁéftbﬁ@nae ieniedthpiuap ocapriva atehst etk of: a
N L0 A SR A RN R A

downlmﬁ laGlHoWRE Féiﬁéﬂt paiRkbis mnﬁfeﬁoﬁ/@bv'nldﬂﬂ&yﬂcété‘ adkiwRAgen@ntlpackets,
eed no further el aboration here rocessor 401

a numb%aﬁd%@lwbérﬁé’mayk%ﬁﬁé@b%&f foyvnlink Tr?c?rfﬁ‘i’%}‘smfiloaﬁ%f) ets, 2

number SPH{1ing W(ﬁ’d‘icfuﬁmq rg’éﬁfwnt%'d&ke&% n@b&@lof uPnkidiplicaktEPS .
act’l ons, unctionality as are described herein

acknowlgdgeneept mkets
By another approach, and still referring to FIG. 4, the processor 401 can be

configured to develop performance metrics that can be used to compute at least one of the
following: a corresponding indicator of aggregated session quality, congestion ratios, congestion
ratios that can determine a TCP session quality rating, and/or a corresponding indicator of

aggregated service delivery component.

[0038] Those skilled in the art will recognize and understand that such an apparatus 400
may be comprised of a plurality of physically distinct elements as is suggested by the illustration
shown in FIG. 4. It is also possible, however, to view this illustration as comprising a logical
view, in which case one or more of these elements can be enabled and realized via a shared
platform. It will also be understood that such a shared platform may comprise a wholly or at least

partially programmable platform as are known in the art.

[0039] Those skilled in the art will recognize that a wide variety of modifications,
alterations, and combinations can be made with respect to the above described embodiments
without departing from the spirit and scope of the invention, and that such modifications,
alterations, and combinations are to be viewed as being within the ambit of the inventive
concept. As but one of many examples, these teachings will provide a new TCP session quality
indication process that uses a variety of performance metrics in order to compute the complete

TCP session quality rating on a mobile data network. Those skilled in the art will appreciate that
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desired. This can conprise, for exanple, nonitoring a
plurality of TCP sessions and devel oping -7 WO
wQe®8N8H3130 PCT/ US2007/ 083782 correspondi ng PCT/US2007/083782
performance netrics within a neasured interval of tine
and using the performance netrics to forma
correspondi ng indicator of session quality. This could
al so conprise, as a further exanple, identifying a
service delivery conponent that is at least partially
responsi bl e for dropping the active data session. By
i f i S .
these tegér?lglcggglg)g/?ﬁigrletl?:}aaﬁh%tgfﬂcﬁ:egﬂf,i egélio'gg&tllg,oaélgbﬁagg ylél&ef CP Basic
Indicatqrpandgefomainpgmpteics spmatehondehat hess thelvatrespamdingyatios ig erdst to
| e n . nunber of i ackets, a
pmducenau%%}é% f())ch ﬁ’e E%Pi S%f?mfl(ﬂgn?l?tgtoggﬁrgoﬁlé gl‘lh% ;rg%gc ets, a nunber
of downlink acknow edgenment packets, a nunber of
downl i nk duplicate acknow edgenent packets, a nunber
of downlink TCP packets, a nunber of downlink TCP
retransm ssi on packets, a nunber of uplink TCP
acknow edgenent packets or a nunber of uplink
dupl i cate acknow edgenent packets. By anot her
approach, and still referring to FIG 4, the processor
401 can be configured to develop performance netrics
that can be used to conpute at |east one of the
foll ow ng: a correspondi ng i ndicator of aggregated
session quality, congestion ratios, congestion ratios
that can determne a TCP session quality rating,
and/ or a corresponding indicator of aggregated
service delivery conponent. [0038] Those skilled in
the art will recognize and understand that such an
apparatus 400 may be conprised of a plurality of
physically distinct elements as is suggested by the
illustration shown in FIG 4. It is also possible,
however, to viewthis illustration as conprising a
| ogical view, in which case one or nore of these
el enents can be enabled and realized via a shared
platform It will also be understood that such a
shared platform may conprise a wholly or at |east
partially programmble platformas are known in the
art. [0039] Those skilled in the art will recognize
that a wide variety of nodifications, alterations,
and conbi nati ons can be made with respect to the above
descri bed enbodi nents



wi t hout departing fromthe spirit and scope of the

i nvention, and that such nodifications, alterations,
W@nsossThi nat i ons are to be viewed as bei ng w PEN/NS100E083782
anbit of the inventive concept. As but one of many
exanpl es, these teachings wll provide a new TCP
session quality indication process that uses a
variety of performance netrics in order to conpute the
conplete TCP session quality rating on a nobile data
networ k. Those skilled in the art will appreciate that
We claii® VO 2008/ 058130 PCT/ US2007/083782 these teachings

pfovide a nmethod that efficiently, economcally, and

L. Aehdtiaddl pmptigihgls TCP Basic I ndicators and performance

e e

mobile &RSAQOrkGud déveloping carrespbnding }dﬂio&nnﬁé wtrics, wharéfthe

2008/ 058130 PCT/ l{SZOO?/ 083782 W cl 1. A net hoEI
performewqtgqsrgﬁmpﬁ% ptleast Wé)agéeﬁnﬁsfre%arﬁp% ?gp}r?t?ng?lssmn packets and
duplicafe haB>WISERent pakbts0l  prot ocol (TCP) sessions in a

nobi | e data network and devel opi ng correspondi

B 1Be PREFEmaneg MpetrEcs to fm@raépﬂe%pﬂréilnqo@ihﬁ%%%fﬁggeg@g?dr%et%on

quality, Q@%& S@p Blfid At subdlarially the BB dritF Sf trBHA QI hil¢ @Etwork, the
retransm ssi on packets and duplicate acknow edgement

aggregafien Ricthe sessien auplipneripenanee indicatershiytservics deliveppgagpgnent affords
|
statlstlcgl%{ ﬁ@%ﬂ%ﬁgce @ﬁb%&ﬁ;}&%?t ngcg ?arfcﬁ'gla%sﬁdl&@ors

er eas ng substantially the
majority of traffic in a nobile network, the

2. ?lg%metga of%ﬁ]ablgfl vslnt?elf? gl% (T%\g%y&l dftaﬁgp&ﬁ{t% tg%l?rglﬁalgn control

one
protocoB(T&IP) séssiond dnyl dsvegcmxrfg cmamposémg partoruedde netrycscwhmpean dst

perform%rlil?aﬁhlg%né?s%%%%et &l ?%bfng)gtl‘tcr%etztgcs re%a[rglpélilﬁfﬁaggrglsgzm e%ldal m

duplicate raalﬁﬁ)mléiigbrﬁéht PAUREK GhrthepEdiprized defydiGihg pafemeants naits regarding
r?cﬁl‘é:ePl corre d| ng@w%ﬁrmance trlcs wher ei n

downli i”fs 15¥i0R CR ’lc?tﬁ SHSAELN BRKet&ast in part,
netrics regar ding TCP retransni ssion and dupl i cate
acknow edgenent packets, further conprl ses devel OEcon%ol

3. ey mefhodefcdamdryheedn pegiigraiesgeh Af Gl ofrggssmissio
protoco! @ICTHB&EbESIna e AGhirth Rk §Rh&in S & RRMh L SRR wRREH &eS -

performance metrics comprise, at least in part, metrics regarding TCP retransmission and
duplicate acknowledgement packets further comprises developing performance metrics regarding

uplink retransmission and TCP duplicate acknowledgement packets.

4. The method of claim 1 wherein monitoring each of a plurality of transmission control
protocol (TCP) sessions and developing corresponding performance metrics comprises
monitoring each of a plurality of transmission control protocol (TCP) sessions over a
predetermined period of time and developing corresponding performance metrics for that

predetermined period of time.
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3. The nmethod of claim1l wherein nonitoring each of a
plurality of transm ssion control protocol (TCP)

W@ e®siss130 and devel opi ng correspondi ng perf or NREIES2007/083782

nmetrics, wherein the performance netrics conprise, at
| east in part, nmetrics regarding TCP retransm ssion
and duplicate acknow edgenent packets further

conpri ses devel opi ng perfornmance netrics regarding
upl i nk retransm ssion and TCP duplicate
acknomﬂedgenent packets. 4. The nethod of claim1

5. Thcme oFd mlﬁﬂr\b};@?ﬁ %g]n&fn Radl 4t llgﬁlg;y of trids ARSI S&HRD

rotoco SI ons eve opl1 ng
protocob @i sgpein ang doedldrangrmmseponding peformersmpesies further comprises

monltoxﬂ:%rgtaz‘,l'p51]1 a'}?qr%@t?%f Bénssﬁl(l)sﬁ SOHO\QIIE[#JI éro%co m?érﬁgﬁfé da[i]ldg?\%:i) &ﬁﬂg

correspc))fdntg peeformmhcel aeics pihatpircthe peﬁpmmhemgetrpxe rfﬁr(d’renmm'lse at least
o rtntlé $cs f.or that predeterm ned period of time. -10 WO
part, 56} $5e30 PCT/ US2007/ 083782 5. The method of claim
Aunibee b LuplinkdUPtpackersy each of a plurality of

transmissi ont r ol rotocol (TCP) sessions and
B‘E@éﬁrgﬁ?‘ﬁ@‘gﬁgﬁﬁgﬁaﬁéﬂﬁﬁﬁﬁpﬁgﬁf’or mance nmetrics further
FENGYE bS@SwnlitR MOPQEkidg1 gaher@Fa@te@J urality of

transm, ssion caontrol protocol (TCP) sessions and

wavksr gpslangilink dfF duplisg |aﬁ]§1°&é?drgﬁmﬁ‘ﬁﬁé?§‘eﬁet rics, wherein

ﬁ@@oepgfjmgqu%ggdscs further conprise, at | east in
part, at |east one of: nunber of uplink TCP packets;
wumpf@ﬁwnhlpkﬂﬁiqut@nsm@www@s. on packets; nunber

HOWRk 1 P&m £dasaBRL; packets; nunber of
domva ‘II?! E?E‘S |.ca%§ltackﬁovw edgenent packets;

mumitze pf eflink Gk duplcaREPkpard kdgementpaghistss  of downl i nk TCP
retransm ssi on packets; nunber of uplink TCP

acknow edgenent packets; nunber of uplink TCP
6. iih:prhethed ef cdminrﬁomheedg emmﬂnga:eﬂectfa pl@alit¥ hEtraneinkssidn ofntrol

|_ur

protocof{ e Rl BT e BBaEf BB attsihef pomprises
monitorii@\atiogl aduralitylof apentkisiog cperdl promot@ AP keskioss dnd deveboping

coupr [ Ses : :
correspondirlg performance metrics that comprise each of:

number of uplink TCP packets;

number of uplink TCP retransmission packets;

number of downlink TCP acknowledgement packets;

number of downlink TCP duplicate acknowledgement packets;

number of downlink TCP packets;

number of downlink TCP retransmission packets;

number of uplink TCP acknowledgement packets;
number of uplink TCP duplicate acknowledgement packets.

7. The method of claim 1 wherein using the performance metrics to form a corresponding

indicator of aggregated session quality comprises, at least in part, forming ratios of various pairs

of the performance metrics.
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noni toring each of a plurality of transm ssion contro
prot ocol (TCP) sessions and devel oping correspondi ng
wp@egoBosstance netrics that conprise each of: nupdEUSN7/083782

uplink TCP packets; nunber of uplink TCP
retransm ssion packets; nunber of downlink TCP
acknowl edgenent packets; nunber of downlink TCP
dupl i cat e acknow edgenent packets; nunber of downlink
TCP packets; nunber of downlink TCP retransm ssion
packets; nunber of uplink TCP acknow edgenent
packets; nunber of uplink TCP duplicate
acknow edgenent packets. 7. The nethod of claim1

8 Wieemethod Qfsdlaing 7tvvi®rqi1eu§ing theperérmenaeinggridgsgo fopmem carresponding

ir;dicato ST 9 sessio ty ﬁ‘lrtﬁ)er c8 pg gra?ﬂg%t%j %(rcﬁn?r AH s{.i(;ny
ESn%?ﬂ ?% St PL B P varil ous

ratios ofairibss pamﬁ of ﬂne rfes bﬁvmmlrﬁef the psrfomﬁﬂse\Mbtﬁ@%/ 058130
PCT/ US2007/ 083782 8. The nethod of claim7 wherein
using the performance netrics to forma correspondi ng

9. TlliHihétﬁédeSf Mmfggﬂl[eﬁgﬁit@ﬁg e patamaiisahdtiios td Brinacbrresponding

npri ses Iea? part, formng congestion
mdwator af %&sgegstﬁa 933?1% gy 1;%‘?‘\“?“8‘?5 ‘l‘tﬂ%’s“rlalpf‘"gé‘s’élﬁ%?ﬁacr"f‘%‘ﬁgmbrép?ssto
determifd a TOR s®6i6h QA REngret ri cs. 9. The nmethod of claim8
wherein using the performance netrics to forma
corresponding indicator of aggregated session quality
10.  PRIREhSESS cla‘rilllh 7 eiedin hé’ilnélj_ﬁé berftShite nidifesG0 ARSI doRBsponding
ratios to determne a TCP session quality rating, 10.
indicatoT hBaggraghiod savice fidivaryzomheneat qralityi faghar ﬁ@mp@%eﬁ @F leash &ngpart,
formmgg%géésﬁérl gosf &*’\H}l@us 8 {gfﬁtﬂgﬁqu vah&g %/er%orma ce
aggr egat ed service ivery conponen
metricsconpri ses, at least in part, formng congestlon
rati os of various pairs of the ratios of various pairs
of the performance netrics. 11. The method of claim8
11. Wfﬁaﬁahdsd ofilahg 8twierghe nding thepeéornetaeingsri¢sgo foaymra carresponding

. res ng. indicator of a ated s
indicato B GBS e TP Op L S B sy 1y af pyy o the
congestidaitios WS dddGmiltas service delivery component quality rating.

12.  The method of claim 1 wherein using the performance metrics to form a corresponding
indicator of aggregated service delivery component quality comprises, at least in part, forming

ratios of various pairs of the performance metrics.

13.  An apparatus comprising:
a memory;
a processor operably coupled to the memory and being configured and arranged to:
monitor each of a plurality of transmission control protocol (TCP) sessions and develop
corresponding performance metrics, wherein the performance metrics comprise, at least
in part, metrics regarding TCP duplicate acknowledgement packets;
use the performance metrics to form a corresponding indicator of aggregated session

quality, whereas, TCP traffic being substantially the majority of traffic in a mobile
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congestion ratios to determ ne a service delivery
conponent quality rating. 12. The nethod of claim1l

wob@Bsess13usi ng the performance netrics to for nPEI/US2007/083782

corresponding indicator of aggregated service
delivery conponent quality conprises, at least in
part, formng ratios of various pairs of the
performance nmetrics. 13. An apparatus conprising: a
menory; a processor operably coupled to the nenory and
bei ng configured and arranged to: nonitor each of a
Hl:t%ﬁé the ng?%aﬁ&?oﬁﬂé %él%ﬁﬁ@trﬁ&ﬁcsm'y%Eﬁﬁzg |del(v-EgP<)omponent
sessions and devel op correspondi ng”performance
affonds gatistighbyrceirect séraicp deliverymenpenarbqualissmetonpr i se, at
least in part, netrics regarding TCP duplicate
acknow edgenent packets; use the performance netrics
14. fbe fpparaha of claine spwhettinghd prediovadnoe mefricafythegatrpdse, at least in

part, metm%s rte%aﬁihn% Fiownl{r%éféﬁre%?nsi’lﬁsm&l alil(} %qpﬁllcaéce flc?m%w%%%enrent pacl_;&s
WD 2008/ 058130 PCT/ USZOO?/ 083782 net vvor k the

atlo e, sessj on ualit serv
15 FPianns S nRm bR b e ORinet delEs e gtpats. # 68t in
part, n&fEMegLdide hplﬁﬁrBCPC&ﬁ‘ﬂQﬁﬁﬁ@ion@,hkﬂﬂﬂ;ﬂlyatéf@&kﬁlbﬁ&dgeh{’ent pdeRets.
apparatus of claim 13 wherein the perfornmance netrics
further conprise, at least in part, netrics regarding
16.  davHphRks BERamel T RRGBIn IS (28ce8ddd isditther 68HfRured and arranged to
acknow edgenent packets. 15. The a aratus of claim
monitor|eaciplet Rlpmglityred trgrsnfigsiopeaeaol pEqtpqok ETGH) sessions anslsyslening
Bidin rthdhce RRfrcs by RlohitGiheBGASdiphgaiith bF Bhnshissi trol
con%prefﬁ%%?%nssf%n ané gﬁ%lﬁcagg acknow a 9 nenf pa€“8?§°
protoco] GLCPlsessiappeacat predgrnghed perie@oinires mdnlet'fﬂ@lm euEesproding s
to nonitor each of a
pmﬁnn%ﬁ%%ﬁ%ﬁfy o?k%#éﬁgﬁﬁggﬁg%&?ggﬁggl protocol (TCP)
sessions and developing corresponding per f or mance

17. [fﬁe a §)%r;¥%tsu§%8 E:r:io ail nif ?rgmghe oqrocesaor 1(SE|P ggare%l lconféuroeld] Sand arranged to

monitoqi)é’aeldeﬂ @pluiaigcf pefisntshiaf cohirstprasud] (VR lseysiongand develop

respondi n ormance netrics f at . .
corrspyRUAGRPHIHEA BT BUTBR Y PG PG 4B frapirgiop pontrl
protocol {mpﬁsésslommfdelem&meg SOTRERNAME peiSorindfideNBdtriesp whérgiried

arr

an noni tor each of a allty of

perform PGt HGUL G COMPRE: atlrast g ears & Iﬁoi)on% si ons and

H@W&dr 8Puplink TCP packets;

number of uplink TCP retransmission packets;

number of downlink TCP acknowledgement packets;

number of downlink TCP duplicate acknowledgement packets;

number of downlink TCP packets;

number of downlink TCP retransmission packets;

number of uplink TCP acknowledgement packets;

number of uplink TCP duplicate acknowledgement packets.
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correspondi ng performance nmetrics by nonitoring each
of a plurality of transm ssion control protocol (TCP)

W@ e®siss130 and devel opi ng correspondi ng perf or NREIES2007/083782
metrics, wherein the performance netrics further
conprise, at least in part, at |east one of. nunber of
upl i nk TCP packets; nunber of uplink TCP
retransm ssi on packets; nunber of downlink TCP
acknow edgenent packets; nunber of downlink TCP
dupl i cat e acknow edgenent packets; nunber of downlink

O T
monitor gadkadtapluraityrbBiransissioh cerkrolr mPtagolf[TICE hsessions and develop

o SR SHOFTE L5 0y 0, SRS sy o

protocoMi€PE sassidiseng dockpagrecoirsspbuditgparfocromice getred thahcbmprise each
of arranged to nonitor each of a plurality of

: transm ssion control protocol (TCP) sessions and
leet ofupligloTCEppeked] ng per f or mance netrics by

moni t of | h of a plurality of transm ssion contro
rﬁ‘\“g’leb%{i'?pﬂ%l‘fg?r%gg’f’ﬁ‘\%n%?ﬁ *R{evel opi ng correspondi ng
RMePS MRRGENKELP b&iGowtaberi@ipidkas;, each of : nunber of
upli nk_ TCP. packets;  nu of uplink TCP

RStk P dENishls ScknquiRIEraN PERSGRE i nk TCP

ﬁﬁﬁp@hﬁQﬁgg@@@aﬁgggg;s; nunber of downlink TCP
uplicate acknow edgenent packets; nunber of downli nk

mpapepefdesmink Rghpdjanypisdavirackdi® TCP retransni ssi on
RAHEE Quplink ¥ %Em;afvléd?émﬁk;ﬁérc@ﬁsﬁc know edgenent
packets; nunber of uplin CP duplicate
rmwibeoofl wptigle TR duplekkerigmowiglgemens pagkptar at us of cl ai m 15
wherein the processor is further configured and
arranged to use
19.  The apparatus of claim 15 wherein the processor is further configured and arranged to use

o

the performance metrics to form a corresponding indicator of aggregated session quality by, at

least in part, forming ratios of various pairs of the performance metrics.

20.  The apparatus of claim 19 wherein the processor is further configured and arranged to use
the performance metrics to form a corresponding indicator of aggregated session quality by, at
least in part, forming congestion ratios of various pairs of the ratios of various pairs of the

performance metrics.

21.  The apparatus of claim 20 wherein the processor is further configured and arranged to use
the performance metrics to form a corresponding indicator of aggregated session quality by, at

least in part, using the congestion ratios to determine a TCP session quality rating.
22.  The apparatus of claim 13 wherein the processor is further configured and arranged to use

the performance metrics to form a corresponding indicator of aggregated service delivery

component quality by, at least in part, forming ratios of various pairs of the performance metrics.
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the performance netrics to forma correspondi ng
i ndi cat or of aggregated session quality by, at | east
WO poopasg130o f ormi ng rati os of various pairs of tPEI/US2007/083782
performance netrics. 20. The apparatus of claim19
wherein the processor is further configured and
arranged to use the performance netrics to forma
correspondi ng i ndi cator of aggregated session quality
by, at least in part, form ng congestion ratios of
various pairs of the ratios of various pairs of the
performance netrics. 21. The apparatus of claim 20
wherein the processor is further configured and
23.  Bhaappemetis pbeleigel 9 wheseip thefporcassatie furthier ¢andigured pgh arranged to use
the pertgr%aqlg??ﬂgtﬁgéa {Satq"oﬂnpng%)(%%%&)rnd& i 0‘?‘%?%%‘? éé&:ltci gt'ﬁ&@g tgéldgllsehl y
compondmtcplamyrbg, @1 1¢h@Rn pas imromngmagerstlyn Tagibs mfg/arthP_s paiFhef the ratios of
. apparat us of cla 13 wherein the processor is further
various 8%1 &fo

gﬁﬁw%F?éﬁﬁed to use the perfornance

metrics to forma correspondlng indicator of

greg at ed rvj ce del i ver one ual it .
2. PSP anS e ATy tedrokssSo Tl tsudEis pid Bngio use
the perfB@ian6¢ MBHNIGEStoTBiink a Eirespob@inh A3/ bfbteidted service delivery
PCT/USZOO7/083782 23 The apparatuys of claim 19
compongpfquality by at legstip pat Yping thercopaenanm ratgste 5'%}?@%%%?“06 delivery
comporRht ARG Fatln@. Use the performance netrics to forma
corresponding indicator of aggregated service delivery
conponent quality by, at least in part, formng
congestion ratios of various pairs of the ratios of
various pairs of the performance netrics. 24. The
apparatus of claim 20 wherein the processor is further
configured and arranged to use the performance
netrics to forma correspondi ng indicator of
aggregat ed service delivery conponent quality by, at
| east in part, using the congestion ratios to
determ ne a service delivery conponent quality
rating. -15
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