METHOD AND APPARATUS FOR MANAG NG RADI O RESOURCES, RADI O NETWORK
CONTROLLER, AND BASE STATI ON 100011This application clainms priority to

Chi nese Patent Application No. 201010219302. X, filed with the Chinese
Patent O fice on June 29, 2010 and entitled "METHOD AND APPARATUS 5 FOR
MANAG NG RADI O RESOURCES, RADI O NETWORK CONTROLLER, AND BASE STATI ON',
which is incorporated herein by reference inits entirety. FIELD OF
TECHNOLOGY 100021The present invention relates to the field of radio
comuni cations technol ogies, and in particular, to a technol ogy for
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hi gh speed uplink packet access (Hi gh Speed Uplink Packet Access, HSUPA)
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provi de an uplink 20 high speed data transm ssion capability, where the
operation needs to use nost basic functions of R99 (for exanple, pOMﬁr
control and soft handover). Mai a es of the HSUPA include 2ms short
frame, physical |layer HARQ an qﬁiﬁbﬁmﬁlﬂf‘i%%\fmmm the HSPA is
increasingly commercially used, services of different bearers, for exanple,
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10 BACKGROUND

[0003] A high speed packet access (High Speed Packet Access, HSPA) technology includes a
high speed downlink packet access (High Speed Downlink Packet Access, HSDPA) technology and
a high speed uplink packet access (High Speed Uplink Packet Access, HSUPA) technology. The
HSDPA may provide a downlink high speed data transmission capability. One of the design
15 principles is that function division between functional entities and logic layers defined in the R99
version is compatible as much as possible, where a structure of the R99 version is kept, and a new
MAC (Media Access Control, media access control) entity MAC-hs is added in a base station, so as
to take charge of scheduling, link adjusting, and HARQ (Hybrid Automatic Retransmission request,
hybrid automatic retransmission request) controlling functions. The HSUPA may provide an uplink
20 high speed data transmission capability, where the operation needs to use most basic functions of
R99 (tor example, power control and soft handover). Main features of the HSUPA include 2ms
short frame, physical layer HARQ, and fast scheduling.
10004} As the HSPA is increasingly commercially used, services of different bearers, for

example, an R99 service and an HSPA service, may exist in the system. In an existing load control
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algorithm, when a system load exceeds a certain threshold, congestion control is performed.
However, the existing load control algorithm cannot improve QoS {Quality of Service, quality of

service) fairness of services of different bearers.



SUMVARY [ 00051Enbodi nents of the present invention provide a nmethod and an
apparatus for managi ng radi o resources, and a radio network controller,

whi ch are capabl e of inproving QS fairness of services of different
bearers, thereby better inplenenting managenent of' radi o resources.
5100061l n one aspect, a method for managing radio resources is provided,
where the nethod mainly includes: SUREFW Ry Ng respective resources
occupied by at least two types of bearers in a cell; conparing the acquired
respective resources occupied by the at |east two types of bearers; and
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a corrgﬁgﬂ_ ipggbhreshol d. 151000711 n anot her aspect, an apparatus for
managi ng d|o resources is further provided, where the apparatus mainly

i ncl udes: acquiring r@&peuive irexg urtesl ut@ipicidnf dt deasegvd @paﬂqlheﬁ&rfr espatt i ve
resources occupied b | east tmn types of bearers in a ce
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by the @t 20l.gast two types of bearers according to a result of the
acquiring nodul e; and a managi ng nodul e, configured to, according
to1é>conparlsommhesuﬂacmnﬁmhe1émﬂﬁahﬁw@mnnﬂuhmdkmedhmeuaa&nmgestoﬁthghcmc

t hreshol d, of. the cell and/o uce service rate of the wth a
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with a high bearer level or the ratio of the resources 25occupi ed by the
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with a h \ ! respondlng
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pr oM deoowher én tahetheagipectNel woFdeatGo Rt ohlQingd Reloudesr E@Q% TS P kS déDwhere
managi ng radi o resources 10009] I n anot her aspect, a base station is

furtherngBVP@éd”hmﬁéﬁ@3WHé base station includes the
an acquiring module, configured to acquire respective resources occupied by at least two
types of bearers in a cell;
a comparing module, configured to compare the respective resources occupied by the at
20 least two types of bearers according fo a result of the acquiring module; and
a managing module, configured to, according to a comparison result of the comparing
module, reduce a congestion threshold of the cell and/or reduce a service rate of the bearer with a
low bearer fevel, when a difference between the resources occupied by the bearer with a Jow bearer
level and the resources occupied by the bearer with a high bearer level or the ratio of the resources
25 occupied by the bearer with the low bearer level to the resources occupied by the bearer with a high
bearer level 1s greater than or equal to a corresponding threshold.
[0008] In another aspect, a radio network controller is further provided, where the radio
network controller includes the apparatus for managing radio resources.
10009} In another aspect, a base station is further provided, where the base station includes the
30 apparatus for managing radio resources.
10010} In the embodiments of the present invention, by comparing acquired respective
resources occupied by at least two types of bearers, it is determined whether QoS of services of
different bearers is fair, and when the QoS of services of different bearers is unfair, a congestion
threshold of a cell is reduced, and/or a service rate of the bearer with a low bearer level is reduced,
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30apparatus for managi ng radi o resources. 100101l n the enbodi nents of the
present invention, by conparing acquired respective resources occupied by
at least two types of bearers, it is determ ned whether QoS of services of
different bearers is fair, and when the QoS of services of different
bearers is unfair, a congestion threshold of acell is reduced and/or a
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i nprove QS fairness Services of eren eareérs,
|nplenen&mmgnmmmagememtxmhr&adro resources. BRI EF DESCRIPTICN OF THE
DRAW NGS [0011]FIG 1 is a flow chart of a nmethod for managi ng radio
resources according to an 5enbodi nent of the present invention; [0012] FIG

2 is a flowchart of a for. i jo re rces according to
anot her enbodi nent of tghgﬁg?ﬁcgﬁ%ﬁhﬁwﬁ%%&@% is a flow chart
of a nmethod for managi ng radi o resources according to further another

enbodi n@ot1jof the priesenlow RMANIION;mRIO:A dhh&rind héioar86N8MRhEG ding to an
structural di agram of an apparatus for managi ng radi o resources accordi ng

0 an eﬁW%dWﬁ@mPﬂ%L@*mﬁﬁﬁé@éhwhrnventron 100151FIG 5 is a schemtic
tsgr ;ﬁgﬂ;g? ]glr’rg%g?rrme?bt ag‘;}\a?ﬁlgﬁf gégz%%t%c}] \'i/%e}n?ilg%c{]%rga?gﬂo rdsG T2 %ggou%%g% dnoi%el

embodiment of the present invention;
{0013] I1G. 3 1s a flow chart of a method for managing radio resources according to further
another embodiment of the present invention;

10 {0014] FIG. 4 is a schematic structural diagram of an apparatus for managing radio resources
according to an embodiment of the present invention;
{00615} FIG. 5 1s a schematic structural diagram of an apparatus for managing radio resources
according to another embodiment of the present invention; and
[0016] FIG. 6 is a schematic structural diagram of an apparatus for managing radio resources

15 according to another embodiment of the present invention.

DETAILED DESCRIPTION

[6017} To make the objectives, technical solutions, and advantages of the present invention

more comprehensible, the following describes the technical solutions of the present invention in

detail with reference to embodiments and the accompanying drawings.
20 [0018) When at least two types of different bearers exist in a cell, an embodiment of the present

invention provides a method for managing radio resources, and as shown in FIG. 1, the method may

mnclude the following steps.

{0019] ST01: Acquire respective resources occupied by at least two types of bearers in a cell.

[0020] In a certain cell, multiple types of different bearers may exist, and the types of the
25 bearers may be two or more, for example, R99 and HSPA.

10021] Here, the resources occupied by cach type of bearer may be indicated by multiple

manners, for example:

10022} A, Average throughput

10023} When an average throughput is used to indicate the resources occupied by each type of
30 bearer, a service average throughput or a single-user average throughput of each type of bearer may

be used for indication.



[0016]FIG 6 is a schematic structural diagramof an apparatus for nanagi ng
radi o resources 15accordi ng to another enbodi nent of the present invention.
DETAI LED DESCRI PTI ON [ 0017] To make t he objectives, technical solutions, and
advant ages of the present invention nore conprehensible, the follow ng
describes the technical solutions of the present invention in detail wth
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aver age, t hrough f each type of bearer may be used for indication.
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resour S, 1P 6L YRaBdoP¥ervices in a first preset period may be divided by the first preset period. The
10 result of the division is the service average throughput. Alternatively, a current bandwidth rate may
be acquired, and the current bandwidth rate is used as the service average throughput. The part of
services here may be any one or more types of the following: a service with an adequate data source,
a service with a scheduling priority higher than a certain threshold, and a service belonging to a
certain service type or certain service types. For example, the scheduling priority of a service may
15 be known according to a scheduling priority indicator (SPI) of the service, and then the average
throughput of the service with the scheduling priority higher than a certain threshold is acquired,
where the threshold here may be set according to actual demands. In addition, the type of service
may be identified, so that according to the demands, the average throughput belonging to a certain
service type (for example, a session type service) or certain service types (for example, a session
20 type service and a background type service) may be acquired.
{0026] When the single-user average throughput is acquired, the average throughput of the user
in the preset period 1s considered.
10027} For the different bearers, the manner of acquiring the service average throughput or the
single-user average throughput in each type of bearer may be different. For each type of bearer,
25 multiple manners of acquiring the service average throughput or the single-user average throughput
may exist, which are illustrated through examples in subsequent embodiments in the application.
10028] B. Average bandwidth
10029] When an average bandwidth is used to indicate the resources occupied by each type of
bearer, a service average bandwidth or a single-user average bandwidth of each type of bearer may
30 be used for indication.
16030] The service average bandwidth of each type of bearer may be acquired in the following
manner: a total bandwidth of all or a part of services in a second preset period is divided by the
second preset period. The result of the division is the service average throughput. The part of

services here may be any one or more types of the following: a service with an adequate data source,



each type of bearer, an average throughput of a user with a maxi nrum average
t hroughput in each type of bearer may be used to represent the single-user
aver age throughput of the bearer, and an average throughput of a user with
t he average throughput being an internmedi ate value in each type of bearer
may al so be used to represent the single-user average throughput of the
bearer. o SE e [ to actual .
deman ds E%z}c%ﬁ&illg r%h(,dtunﬁ ?)?igﬁf};h ?;gelr%n t?a h{f%ﬂ? hﬁg%gl’cp a9 o 6%&‘3&%1835%}% éo a
ser Vi ceceawirgacd typoughputin efrvize cgres ai o daeapiy, tl1c&chﬁqﬂhhlg@)dmr1%/ sfohakedide may
nunber of all or a art of §$HV|ces in.a flrs%ﬂpreset period na% be di vi ded
by the1¥1%§PMbF%§%l bé?ﬁdﬂhL B EE drdicyier tHd) af istorcpsandner dps praage
aver agephhitaughpute Al fernat '[%e&}ﬁcdﬁmcr uts &Rt 1ha %@\{\ﬁg{t ? ERLE (TRYNAE is d(_%unc,d
acquired, and the current bandw d e 'S use e service avera
thréughph@tlﬁweupaﬁm1@10Bey@meesmmenmnnaymbeianmammelmadmnnmtbgpae(me<thax

follomﬁn th an,adeq dat.a source, erv

schequl 1B iRE 146 Shlh arPoiEh Pa R (i Mt AndRilth S hpeat belonging
bel ongiag: dePtash Kevit@ivpeIRIrxERpleY R&eRion Ct?gé %tﬂic@?&rvé&ﬁ;ﬁ YRERe RS (%ﬁ( %Ql%ﬁln
t he scheduling priority of a service may known according to

schedul 4 §f§sipe mcr%faymmmdddte@ky(osmﬂ )ypsfsernvirs) 9@&\1}%}@&1“1&%6 then the average

t hr ough S ) iori Ly higl _ o
certald%p%”esho Ellgm‘”aﬁh \mﬁg %g?ﬁNHt resﬁbfﬁ”ﬁé&%cHgyo%ejggfﬁm”m‘“d”
acdor di ngrdge taatiwalth dermnds wnhna addihin@nivetdae Hay@eidoh i1 eioi 68c MbchRr may be
|dent|f|ed so that according to the denmands, the average throughput

bel ongi W5 (10 TaPrewt Hicnsi sde v e vieyns lxdfléwu‘é&aﬁﬁrtevcciaclseg plamv@iygeb@éwmbeqi a
or cert@i.n g8 kG %9%%[1&\@19'[ ﬁ?ﬁﬁgp\ 18nte 1}%{?818:?81% X{iﬁ et§§ %(e,dlangld% also be

background type serv uire |ngle

averagar&&n@UQM@mnt%ssaghuwmedymh@eh&@amageﬁthf@ﬂ@@pﬂ&h@@aﬂh&husﬂﬁikmxhﬁﬁbe
preset period %@ con5|d r.ed. For the dj fferent bearers, the manner of

acqui r i MBd% HreoLiEpg sl 898@ *tW’HUdﬁBUt”BV“ thereto ghisgmehaddbentay er age
t hrigughpgs2j n ‘51‘*%9 It iP@rt b@ﬁ@lr efhcRYnRE O‘F“mf: Wi V&?Ehe L £aeha 4 lpzﬁldgfldth o the

bearer, 95nultiple manners of acquiring the ce average throug
t he S|n@h@kﬂserM@Meﬂdg@dWhhbughpuh1nnyoehws@rnwhmchﬁﬁmeniHkmsmnmtﬁﬁzembﬁmgh

h Q028] B A .
banawi QUK RGBSRAREAT A5 vt Epe DAt TETuLER of 0% staleare dnberoenur ke

occupi eglabyxieaGhidiyHe ilQfstrated thﬂ@@@lﬁ @iaxmﬂa@i‘%r%b&%u@1\“[‘%‘5]?{9@nﬁé}ﬁgw @Lhy dlmedﬂon
si ngl e-user average bandw dth of each type bearer nmay 30be use

|nd|catH@ﬁ3][063@$mheﬁ§eﬁvﬁéetﬁweﬁ&g@ﬂmﬂKWM@ﬂﬁﬂoﬁkeach type of bearer nay

be u in g, J andwi dt h of all c - of
serj\g/bcgefs(w%%] wﬂ%ﬁ@“’p]rdglgeq Bt F’V%ﬁz”(’ %"%‘fﬁﬁi’ae&" By‘?"f‘?’f’é&{’é’gdﬁﬁdmp‘fs@gé? 'S(gﬁ“f)dm
The resuhdurods blwiptidvbgicath itgpd BE beky i (Be ra¥e ' Ad8e tBreUghptge THBuBHL 1OTthe
services here nay be any one or nore types of the following: a service with

an adeqéia¥ @ epsd ts%dbeeﬁw o teeripgleaisii disracdbivadint vy Usrduerantsednpighe caghhiame

a certajndhres J&Q:i%x lalggzdtao@erw ce belonging to a certain service type or
certain service exanpl e, the scheduling priority of the service

may be KWafn ac’,\&’bezdllﬂ:gl atio d (e hiegld-isrg aperbgd Uryudhpdt eatier gaBRtdedofatd Reused to
sery, en the averagfhban width of the service with the schedullng
1<

ce, h
pr i oFi t&}ldﬁlatﬂnli’? TEHRIFCES OCBYRISE RY (Rl &Y o Bear C‘é_,cléfﬁll[ﬂé(a of the average throughput to t

guaranteed rate of a user with a maximum ratio of the average throughput to the guaranteed rate in
each type of bearer may be used for indication, and the ratio of the average throughput to the
guaranieed rate of a user with the ratio of the average throughput to the guaranteed rate being an
intermediate value in each type of bearer may also be used for indication. Particularly, the selection
30 may be made according to actual demands, which is not limited thereto in this embodiment.
100306] For the different bearers, the manner of acquiring the ratio of the service average
throughput to the guaranteed rate or the ratio of the single-user average throughput to the
guaranteed rate in cach type of bearer may be different. For cach type of bearer, multiple manners

of acquiring the ratio of the service average throughput to the guaranteed rate or the ratio of the



5 where the threshold here may be set according to actual demands. In
addition, the type of a service may be identified, so that according to the
dermands, the average bandwi dth of the service belonging to a certain
service type (for exanple, a session type service) or certain service types
(for exanple, a session type service and a background type service) may be
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Q03 ((})f manners, and the bearer level of cach type of bearer may be determined according to an actual
situation or may be set according to the demands of the operator, for example, under a certain
situation, the bearer level of R99 is lower than that of HSPA, and under a certain situation, the
bearer level of R99 may be higher than that of HSPA.

0043} The bearer level of a bearer may be determined according to an average throughput
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the services of different bearers is fair. For exanple, the at |east two
types of bearers in this 15 enbodi nent include the bearer with a | ow bearer
| evel and the bearer with a high service throughput. If a difference

bet ween the resources occupied by the bearer with the | ow bearer |evel and
the resources occupied by the bearer with the high bearer level is greater

t han or,. | ot FLr .eshold, .or if the ratio of the resoyrces . .
ocoupt e iR T4l erPhr to ERDM B Bl ar' M Eref iBrBne! PEob iR SRen g e
by the leatrenn wivthagt hehdiughp hearey dremelor isspgt edt @fvitham ae saudal &0 aum of
second ﬁothéesh ld, it is considered that,the S of the services of

di f f er éAtoUBBRY efEnngs (i ad] pr aterauolserviqesiia espger Ber bpaier tid Qd&lopverage
ser Vi cegRichGid H5ento er Sk SrUpfait . 03,1 ecut ed.. ot herw se, no
o oceas g G EN or PP o B SO BHCRenS ESGE et PR B
i |1 dst ratted tibatvéege diibfier@hdll mannerisofofseianii thattcag: hhe addgiupeadr level, or the
resour e§.PV§HU?i-§f,th9 jj‘g# Ihreshold,aﬂd_the second, threshold may be,
the samtiby Uit £ SiEhtragfe PRAELURFEEn of 6!l iyt Bt geteryigearyhhaier bag @ high
val ue I@aketvd NAMhObeRRAHRE 15 i Ynd3® S8 Lot AN RHTEL G /e
val ue greater than 1. The nu§é§?§§?932P35§° ngﬁngﬁsg?ﬂﬁﬁfgé d%&gggﬁgfﬁgﬁc
second hdsredndh dighdeatse st according to actual demands, for exanple, nay

be set rdi ng to demands, of an operator, whi.ch is not limted thereto jn
Chi o erBiiend e yBEaSTROR WSt ATy ResOr §hardring o Bodr petiiddi el
leviel ) wmy wh tHeteaprage thin MébidinliBre3W1MBNASESed) 20 hEPaRRALEN B WBlY 8o be
each type of bearer may be determ ned according to an actual situation or
may be séictedccsrdittglotastyah denandsndy ofnphe leperreicer helprring kampbreyin yeder tape
certain, situatian,. the bearer Level  of 9 i.s. lower.than that of 11SPA and
nder 2 e acheq {18 BERLERb YRR piDP |Gy LRSS WP RRERE L han t hat
of LI STIAN43j00434 Thiditlearier opcemet nofy dsbaataly rmye hguieheswimedaacsardi Rg tho
an average throughput demand of all or a part of services in the bearer,
an aver*ggéefdFYegrlmsyb%ﬂeT&rlpmeiﬂ ageqidme t9fthg sequiremenisnel heaiperatorafhapepiatps may
schedul i.pg P Okt ¥ af al feer. a [ r Vi 11 0:the bearer, or. a, sum of
T hrough o Ganahig aR of TRen uBRES, AR IREMEER Sl AR B xelliBL IHELEY
wi th a hiljipl@wsecdgdot éwanyghphitoude trentrcofhabth oddif@rgabtarefs. services in the
bear er a hi bearer level, or the bearer with a high average priority
of all @ﬁg‘a\] paﬁﬁgéf Réihige & spRetien HE&%}J) blabC SChiiHoEarEra $aEVies Tatgpl the dearer
bearer wikh 1&g gYVErage scheduling priority of all or a part of services
in the bearer has a high bearer level, or the bearer with a high sum of

t hr oughipft7ldemdndse afpat,| byoredacipgrthe ofngmstion deeshiohl thehebedlr arcongsstian helghsing

beajer |evel . 100441The .part of users here may be sel ected according to
actiinl UMY 5 BhEestd IRy oV Gt da OB S QrDEE TG SaraY TRae Service rate

certai nrctiftRBNah@riieqs@lcociad) swigdhthd e BafrblMe SEAMIRESFBRYe BoXO 1l potiation,
sel ected according to actual demands (for exanple, the services belonging
to a cemfaishstearvindevarype aepoer malthraefAdapsive Mds-Rate ARIRIctad)C rashiedhctice,
not linited thereto,id.this embodi ment.. 1004511 n addition, the operator may
al so di?b%ﬁP?nﬁéﬁégyFb%hP?%ﬁgﬁWs“f8%“6&6%9*él&%ﬁ?i%o t he bearer |evel nmay

be det ejoitpled dsaastlingpta, E}hﬁcdheiﬂgltili&s(wﬂbérz@é of ihe heper atifihe [DREHQRENAID  the

na¥m15r_qureziheifttgria[es,andi [gtgnp Qegre[s, ?Q? the required
priorit a3 fzﬁﬁysfb%i He§ervicsd of 1;1,1,1"{9;‘@% bearers may also be improved.
[0049] It may be understood that one of the two manners of reducing the congestion threshold
of the cell and reducing the service rate of the bearer with the low bearer fevel may be selected to
improve the QoS fairness of the services of different bearers, or the two manners may be exccuted
simultaneously, which is not limited thereto in this embodiment.

30 (0050 Further, before S102 or S103 is executed, it may be determined whether the load of the
cell 1s smaller than the congestion threshold of the cell, and if the load of the cell is smaller than the
congestion threshold of the cell, the procedure is continued, so as to prevent repeated adjustment.
[0051] In the method for managing radio resources of this embodiment, by comparing the

acquired respective resources occupied by the at least two types of bearers, it is determined whether



mul ti pl e aspects, for exanple, through the throughputs of different

bearers. [0046] 5103: Reduce a congestion threshold of the cell and/or
reduce a service rate of the bearer with a | ow bearer level. [0047]1n one
aspect, by reducing the congestion threshold of the cell, a congestion

rel easing 20 action may be triggered in advance, where the congestion

rel easi g (R&LIFARe SBYicbNG HEGREEMIGEis Blreuliad Hﬁt@&@ of tHRLEN1dk SAHBREH hag%g
swi t ching, uncontrol lable real-time service QS renegotlatlon I nter-system
handoves unéag Epdapmsven phuksliold af the @@1&1 aptiwedvbilor dRateeyicd R o{stbe beae wab e

reduction, rove f.the seryices aof dif

boar or <00 bidfksTY dnistRer Se gott MBS B OPRderHes CbIFTEe bane Gfieghpbearers
bearer #iteBy bRGekBM iRQAMRMIhE Viehagdihie P Rd@idkHasss. of the services of
different bearers may al so be |nproved [0049] It may be understood that one
of the i manietiys o szémjéucﬁg ehegdorgeEses drbeatsrebhiog & 98fantd HESkYeis| talggndas an
reducin I t A e X r.e >

sel ect & HB‘?@ ﬁ)‘?‘ \fue%% 1‘? &i s%gnt?uf&lrh%{ \GAF'.EI fcp(gllocfggvg (ﬁ)if%@ 45 %!fl()\f\ %ch bcggxxfc,éiiéan
or the tﬁm@ommﬂm Ef@cY)I(hﬁg:, eoxecmtaedi sirdnpghbanéauglay, of Vel @hvit&. Matshbiviti iheda. 2,
thereto |n t hi Snbodlnent 30100501Further, before S102 or S103 is

execut ediothar cn@v weendef Bienrpat vepty PoNiles gapetbed foianaering radiorsquasest #h
the co hr l ] t S e
et ForSSRLIRTAAERIBLE Bl DB.CELLy AP Hlontly oo, L8 EShledrmsomee
conltli nuadpp®sao basatlotype eV batrer ép@mmﬂdaﬂjmbmch iﬁ:ﬂ@ﬁrﬂlﬂ,lqm}ﬁhe met hod for

managi n di o resources of this enbodjnent ari a ired
r espect R9e? es&&ﬁiefé“wee&b&lbt?%w“f/héuawdéaw g W%&r}g‘f ’Egé?’ e HHPA s
determ {@ﬁddﬂ"‘hetlm‘%rﬁbﬁmﬁugﬁ’ﬁiyq;u III‘t"@Pﬁ%E ViSERS, sthig! fsf c%ﬂ@&fvc@e@irl‘@{i %hd ﬁ‘sf’@'zlf this

and if of the services of different bearers 1s unfair,
congest@bhxhhme@hold of the cell is reduced and/or the service rate of the

bearer t he, |,.ow bear.er | is.reduced, so as to i nprove the (S
o r nest0SpY ¢ nd SEMPECISN Y FrebSleREeres SoRlictty! SPLRR Y RS average
i npl e et d@pﬁﬁﬂ@ﬂ peeHeraf:. lhﬂdix@m'b@s QU LRSSt cPHP09S1 EfotN 8 Eh 9bh QWA Qu, 1@993 Q]Il{.

having two types of bearers being R99 and HSPA is taken as an exanple
i |l ust rl@ﬂm@m of gpeniring iy wegtmedradvabraughpelraty bevBridofe 4 tal Rgonynbd nlmvmnmt

be | over .. agg, gi}a]gz e% atengd Hi% {%%\d' n\qL an a\;su %rﬁiiccP Ve ugc olT‘ the F{[@R ser\fu,c

all services. anot her enmbodi e presen

i nventi wnhpmosvdddlemaiamaeumdc fm)n ufr@n:agu p@iddadia® Feaadr eemdiandibesdlee average
nmet hod, .an aver age throug;B ut of services in each type of bearer is used to

i ndi cat BrowRBuradle I0dée WP authByeiemveiase topuglaat ot calpHaledeinn paesageriod may
i ncjgudeyt he folhQ ipgcl;tﬁalh&%iz:?&ég 033 é@ﬁgﬁhéﬁ%q UL 6& L BB oS RERLL NS vERE V,'vﬁﬁc

aver age throughput's o nd t
is not limited thereto in this embodiment. Further, when the preset period is set, the processing load

for a processor may be considered, so as to improve QoS fairness of users of different bearers
without bringing toe heavy processing load to the processor.

H056] 5202: Compare the service average throughput of the RY9 with the service average
I & A0S g

i~J
h

throughput of the HSPA.

|6057] In this embodiment, it is assumed that the bearer level of the R99 is lower than that of
the HSPA, and a difference between the two is measured by using the ratio of the service average
throughput of the R99 to the service average throughput of the HSPA. The service average
throughput of the R99 in 5201 is compared with the service average throughput of the HSPA, and if
30 the ratio of the service average throughput of the R99 to the service average throughput of the
HSPA s greater than or equal to a second threshold (where the second threshold may be any
numerical value greater than 1, for example, 1.2), S203 is executed.

[0058] S5203: Reduce a BE service rate of the R99 and/or reduce a congestion threshold of the

cell.



100541The HSPA here may be HSUPA or HSDPA, which is collectively called the
FI SPA in this enbodi nent. 1005511t should be illustrated that in different
bearers, nmanners of acquiring the service average 15 t hroughput nay be
different. For exanple, for a best effort (Best Effort, BE) service in the
R99, the manner of acquiring t he service average throughput may be:

di vidin t ot esel, Be5d 8.8y, 4 hepr \
t he HSF&Gg‘)eirw %e oan avérg{gﬂ'dggflﬁ %(%’E(f \(70e¥’5rtaj[%oen ]fm’?] ﬁled ?_f;‘ih erV|§ (VC\;IIP{JHP'I ‘ah‘“%

adequat &tidataysiouirp@erted ih hévpiecesehepelid othgayordeldsied dtgoit Adiydadiedd BE service
service average throughput in the FlSPA. Wen the service average
t hr oughftft "euctiom éiffia %‘liim%lé’dﬁr“é@té%“”@eFlll%fdmrﬁ’ﬂ?b O‘v%é”%‘ét’ué[é@d@‘bﬁ FRycg@iiation,

actual demmnds, ﬁ(f?]fdo%aﬁ% AMIBYe DR e S, 101850107500 nﬁﬁ% (ﬁ imﬁ'!&@%i the
? he e

which i's not Timted thereto in this embodr ABnt.
perisod desvisetol difieeprimesssi ng | oad for a processor may be consi der ed so as

to inpr S fairness of user erent bear er i t hout brlngl ng too
heavy pﬁ%gg‘]SSI R f‘?ﬁ?ef‘hﬁyﬁf"g‘t‘é@s ¥, HG@)%’S%S‘%’ZM \r{ﬁ)% &g RaSdafrygsg et the
aver agesd-Eauatpit i bdaRs RAY b1l ikhge8r vi ce average 25t hroughput of the
HSPA. 1005711 n this enbodinent, it iS assuned that the bearer |evel of the

RO9 is 08Gkr t Ramay batundérstond ﬂHSIl’m,C dritle svalinfahaerend echeingedn chhgestino thrsshold

nmeasur e t.he r tig.of the servicg.average thr: 1put of the RI9 to
the- serdh Db edrunEh0 Rk Bl St SR R P ¥ Gl Y By t%&aﬁéﬁaw
of 1the &H9ciservied 1:)1 idsti& onmaaass, Wrtthe e nf@hVs 68 a¥E Eada N auBARYE S w!:nhﬁ is
HSPA, and if 30 the ratio of t he service aver age t hr oughput of the 9t

the serWildwifldheagts nhbioGahpdimet. the HSPA is greater than or equal to a
second lt() E?]Shm H'flﬁiéi‘{ﬂ%ﬁ zlglﬁeﬁi&ﬁc ;‘lgtrégagﬁﬂ(?wg) (IR oqg)ugri%s r‘rlg(élag]g dﬁ\ég[}&lglc for

greater' than I i's exdcut’e

BE ser vil lmetrnaﬁae nalfie tolﬂ@,olR&Q aadddrar sinaduie thadla eeiNgashbarbdalyr € 3holodd @bnirhenseler
I . 100591|.n or]e aspect, by reducing the congestion threshold of the cell,
a conge@t%"BHaﬁ‘ B‘é%F%@O‘a‘c"tc%)rlfﬁﬁﬁy“HE“’tCi‘“i’@jlélFl@‘&i iih adérian de thekee dyraseof bearers

congest R, higl R@§'(ﬂg BE QK Wm!ﬂ%%ﬂngf% ﬁEcﬁﬁ[)Xxhﬁﬁ & 11;0‘319(!1[50 El'lagpz&)% exist, for

inter-frequency load switching, u -time servi
r enegot examipdn, MIM@r (dysipéninpanddubip)e- enthuAVRusepleiiseutr atultipleduphionDCIEIPA

as to | &%&?\(?eell%)g)/{,aéura?%gﬁ H%fP hz%adSSt ey hgﬁfi ?c,vof“tjo];leorfeﬂ% H%??\) %Lal rers. Besides, in
the embodiment of the present invention, in addition to that two types of bearers coexist in the cell,
more types of bearers may exist, and for the situation that the cell has more types of bearers, the

20 method for managing radio resources is similar, which is not exemplified in this embodiment.
[6063] Further, in the method for managing radio resources of this embodiment, priorities of
users may be considered, that is, priorities of users corresponding to resources occupied by each
type of bearer are compared. As shown in FIG 3, another embodiment of the present invention

provides a method for managing radio resources. In the embodiment, it is assumed that a cell has

P
N

two types of bearers being R99 and HSPA, and it is assumed that a bearer level of the R99 is known
to be lower than that of the HSPA according to an average throughput demand of all services; and a
user with a maximum average bandwidth is used to represent a single-user average bandwidth of
the bearer. The method may include the following steps:

[0064] S301: Acquire their respective single-user average bandwidths of the R99 and the HSPA.
30 [0665] Here, an average value of a bandwidth occupied by a certain user in a period of time is
used to indicate an average bandwidth of the user, a user with a maximum average bandwidth in the
R99 is used to represent the single-user average bandwidth of the R99, and a user with a maximum
average bandwidth in the HSPA is used to represent the single-user average bandwidth of the HSPA.

H0066] 5302: Compare the single-user average bandwidth of the R99 with the single-user

9



1006011 n anot her aspect, by reducing the BE service rate of the R99, the
@S fairness of the services of different bearers may al so be inproved.
10061] It nmay be understood that one of the two manners of reducing the
congestion threshold of the cell and reducing the BE service rate of the
RO9 may be selected to inprove the QoS fairness 10of the services of

di ffereff, %@hﬁ&@ydu%t #,Pe;dpao manners nay be executed sinultaneously, which
is not limted thereto in thi's enbodi nent. 100621l n addition, it should be
i |l ustri@oeéd than linlmmﬂwy@:emmﬁt beasansd dra¢ thicak@ncrdsvant exaRph és foover than that of

illustrati oi n and or a5|tuat|onthat a cell has, nore
bear er s(]71 Iﬁ§1‘+’0%}5 @Bn‘?rﬁd "“r‘rh%ﬁ@’f'“n” thi (0] By MR Ehby di5gt @ SidFpnger Perest the
thi s enfigdicmBitavetdde adadidanot GctY® 4)0ant YReR-Qkr RRALE SimdRi B8 0nehd 1§ RO,
and the HSPA exenplified in this enbodi ment, other bearers may al so exi st,
for Sexatipgle;usw W@%Mb@lﬂ%’i’léﬂﬂ Apulke I‘V{iﬁl‘)t IﬂpISeUOJB plsptﬂpdmsﬂl wilghl eei sipgle-user average

mul ti pl t HSPA .
rispe e IR o e A TR MR e B BB Rt Bl hion T PR SF s roo
pr esent aidniendin@e-nsdrnavaeitict baadwidh tdiahe H1KPA ¥PBSa@f (RBAHEESAE 0% Hikt Hilted A&
cell, rmre tépes of bearers may exist, and for the situation that the cel |

has mor@vigplie et heeshaddnay Meapomsntiza! Fokc smgitiy §.da7 exaeeiddst/s)sS303
simlar; 3@#&&1} s not exenplified in this enbodi nent. 10063] Further, in
t he met]ho or managi ng radi o resources of this enbodinment, priorities of
userls nEYoBE cAIOB dEpegarct fratritics of préromith @ maatmusensragobzespanidinthet 99 and
resources cupi ed by each type of bearer are conpared. As shown in FIG 3,
anot her! erlrgﬁd"i ment of the present invention provides a nmethod for managi ng
radi o r?ﬁ)@@f Cesy 1(1:1{‘ 1l¥{b§1fﬁmg'iﬁ?\ﬂém fk diSa@SSYRdridl ufi‘i\&(f@lka ofNge R ax\@ the
types of bearers being A, and Tt 1S ass&‘ne a bearer leve
of the ‘Rgﬁcﬂeclkmmq bdibievlﬁtd)\/\drttch}ahl’ztxhaty@ﬂcrt then reBFb@;ua]cmorém figt tloestld, it is

average thr ug ice er with a maxi mum L
ver agecitiRaR! RS T ahe Rivitan PR SlSE Uen iy B dRr instier e Bibwaarinen agine
t he] Pean®rs uskheo Hﬁﬁh@&i@a\’ﬂ&l@%&@@t%@@quQ VJHQM‘{' 1H%a§§ @(91@@1 1%%()@(9%@1]-&01&9%'& ne
their respective single-user average bandwi dt hs of the RO9 and the 11 SPA
30 [006%¢ m@wey oaﬂwmmgethvam@ pithahbhrvdkiathlecoelcidiVed thiy cntedimaithisussier

ina pe S..us an aver t a
user v tRT Moy AR TukBEE b bt A T PrEU bt LTS, Bhp LU B
si ngl e- uSBdidlﬂx\éeﬂ)agH)ébal‘ld{\MﬁiUﬂ ofd #hee RAGityaithha W& rofWhe BedeNBXh THENAY Seade
bandwi dth in the HSPA is used to represent the single-user avera

bandwi dichelos bigher tiapplc ronsp of Smopers©d Hhahearar weﬂstuhﬁ@uélwén la@értgfg@ob fairness

ba d erage bandw dth of the 171
SPWlO%{g%I% (hatupﬁls SBP(%T@OE{ bgﬂas%ﬁg; 0‘?1}9?1%&;0\%3{,[ hat the bearer level of the

RO9 is [Nl tHadr Rbatandfthe hEbIHSBAtinamithdendufzfl‘ertefnﬁlezlsbﬁtﬁ weanplehehdi e, ifsthe
measured . by u Jtpgua di ffﬁr ence between the

priority o ser with the maximum average bandwidth in the R99 is lower than or equal to the
priority of the user with the maximum average bandwidth in the HSPA, S304 is executed, and if the

priority of the user with the maximum average bandwidth in the R99 is higher than the priority of

25 the user with the maximum average bandwidth in the HSPA, the QoS fairness of the services of
different bearers may not be improved.
10071] It may be understood that the execution sequence of S303 and S302 may be exchanged.
{0072] 5304: Reduce a BE service rate of the R99 and/or reduce a congestion threshold of the
cell.

30 |0073] It should be illustrated that in this embodiment, using the single-user average bandwidth

to mdicate the resources occupied by the bearer is taken as an example for illustration, and for other
scenarios, the priority of the user may also be considered. If the number of the users corresponding
to the resources occupied by cach type of bearer is greater than 1, the priority of the users

corresponding to the resources occupied by each type of bearer is an average priority of all the users

10



si ngl e-user average bandw dth of the R99 and the single-user average
bandwi dt h of the HSPA. The 5 single-user average bandwi dth of the RO9 in
S301 is conpared with the single-user average bandw dth of the HSPA, and if
the difference between the single-user average bandw dth of the R99 and the
si ngl e-user average bandw dth of the HSPA is greater than or equal to a

first thr |4, . rs hgesh nunerical v
greatefﬂﬁﬁinggquég?q%?éﬁ%ﬁumk %C§q239“558§&|?iégeﬁﬁ%gﬁngﬁfﬁﬁéﬁfgéo? the
Conpar ereprirariccbgscdby us@rtspabt 1|$La801 el U avet agetbaatiwhet their l’:hd’ur@s BO&, e
t he HSPA. 10069] When the difference between the single-user avera
bandwi dBHEASP LIRS AR AHETE: fefl ATl Tty ersaged i dbs eieraasfione IrEpAal ghe

great ergehhan 19us(, l('@“}dﬁcthti rdsbliSts {Qﬁ éBQJ hg'bEarjc AHQR JRLE (93;1@5 nd%)s ofyy
e Fter Lh %)‘#)

t he services of ferent arers nay farr. prior
thes 15hus@wsLu&edh¢o&measumpmumﬁ,suhghsewsexoamgnaggmbahdeﬁth |n each
bear er ? be furt.her

t t he users of the bearer
with t bl TBoen %rhg‘@ %ﬂw{?@ @}%@r | ﬁ%ﬁ?‘)@ Gng %%Wér“téﬁélﬁmwdse‘(ljﬁﬂﬁs

to the @rh@kidnOhsdN@iHUSBE ifRkedi hfioBEaY BlayWct J@):ltslla&c@'ag hlfp%{@ﬁnﬂueﬂ') lcx%mple
(FISPA in this enbodiment), 5304 i's executéd, and if e priority o

users ofieupes iyluihe highi piprtthés ¢1“@WCldé@.h@YC thevégdhei ©0fi gher than the priority
of the Ls of, the a S fai.rness .
S00f | HEDLa vt s PP RTL oL i Bl Py s g s ot T B e
and (t herattiSRescbcdshirtt AnBodh MeRIG.ar euct peeRuATANnexappl e, that is, if the
priority of the user, with the nmaxi num average bandwi dth in the R99 is | ower

than or equal 8 aehErpe msrdpteHBf corfwuuetlo apivine tdvpeata ireremicay ec@gesd by at least

bandw 4 is executed, and if the priority of the user
W th tﬂknhgﬂuﬂn%mM§Fﬁ§§€% andwi dth in the R99 is higher than the prlorlty

of 25the user widomjtahiegmaodule 0 2vensigerddandivngiabe t]*ﬂ &QQLH&P&%OQ]Q& 81Ld by
of the serV|ces of different bearers may be |nproved 1007111t

f
n:;rggsﬁﬁabkéitc%a tynege! P%C@ﬁé%?il’c&ﬁ%éh‘d’é‘ﬁéé1‘6%(15‘803: BAtISI0D: avdy be
excfzanged. 10072@%2@% 9&&9@ @B%ﬁ VGl d: Al&oRfind 1§ RA2nBRUSY LEAUGE 1,2

congestion threshol
comparing module 402, mduu, a congestion threshold of the cell and/or reduce a service rate of the

bearer with a low bearer level, when a difference between the resources occupied by the bearer with
a low bearer level and the resources occupied by the bearer with a high bearer level or the ratio of
the resources occupied by the bearer with a low bearer level to the resources occupied by the bearer
20 with a high bearer level is greater than or equal to a corresponding threshold.
10076] In one aspect, by reducing the congestion threshold of the cell, a congestion releasing
action may be friggered in advance, so as to improve QoS fairness of the services of different
bearers.
[0677] In another aspect, by reducing the service rate of the bearer with the low bearer level, the
25 QoS fairness of the services of different bearers may also be improved.
[0678] It may be understood that one of the two manners of reducing the congestion threshold
of the cell and reducing the service rate of the bearer with the low bearer level may be selected to
improve the QoS faimess of the services of different bearers, or the two manners may be executed
simultaneously, which is not limited thereto in this embodiment.
30 {0079] As described in the method embodiment, in a certain cell, multiple types of different
bearers may exist, and the types of the bearers may be two or more, for example, R99 and HSPA.
The resources occupied by each type of bearer may be indicated by multiple manners, for example,
an average throughput, an average bandwidth, or the ratio of the average throughput to a guaranteed

rate. Further, the acquiring module 401 may include;

H



3010073] It should be illustrated that n this enbodi nent, using the

si ngl e-user average bandwi dth to indicate the resources occupied by the
bearer is taken as an exanple for illustration, and |br other scenarios,
the priority of the user may al so be considered. If the nunmber of the users
corresponding to the resources occupied by each type of bearer is greater
than 1, the pri Ong e firiEQ%uH—%‘?&ﬁﬂ&O(forlﬁ$f91%5dﬂon9‘cfu?ret llﬂ.@'rr1%%%'ﬂfi9@%cr‘3@c%u9\'fc§9gc
by each type o? earer 1s“an average priority of al | the USers

cor r espbndighguts of theeit frestawodgisesad bupicesdn blye ¢dlle obearer. Here, the users
corresponding to the resources occgpieq bé ea h.tgpe,pf,bgaﬁqr refer to the
users nentioned HERY tITEUH LRI FENBYEY Battiuiy pBert TBRINF Hpgc-user
acqui r eficrdRMBEBMRIEof the af Ba @SS MRS bhBLart e, BX.LAYS: t hroughput of all the
services is used to indicate the resources occupied by the bearer, and the
user’s conespondi igdt eeqalringssubemsdylei cedigrel tthecyser Sicoorsespondienged ovarhg:

resources ;occupi ed by, the bearer., 10074]|.n this enbodi nent, when the QoS
fairnes§mgﬁm§ﬁ??gﬁéﬁ¥kﬁggwgﬁ§“?§iBﬁggéﬁ%gédfntﬂb QoS fairness of the users
with the diffengptriphéiitd @S- yulbeondnsicdes a@lh@te thE1Er SPE®IvE isiBlc-bRF average

exanple, the user with the high priority is enabled to have the higher QoS.
10075] AbpnditiiEls piethe ableagt o pynes enbeqrpisenthieoisllf oF t her provi des an appar at us

for managi ng 1%”%%g§a§§§ﬁ$%ﬁ%gmﬁgﬁgﬁgﬁﬁ%%&Mﬁ’& u Eﬁmi%ﬁo&ﬂqlapﬂgﬁg§ﬂé<%B¥9%
a

i ncl ude: L Conti'gured '1'0 Acqui re respe

r esidur cesrgechpigthudyofthe hersdt tbwoyicy pescatrshedreart tb A gaa@elekd rate; or
conparing nodul e 402, configured to conpare the respective resources .
occupi ed by thé &l eastnphos Oypediler codaRErS lactOrEFnget Biia Pedirit Tererhy
acqui ri ngoimdul & 401 ;tin%ﬂ%pu%éoi?r}taérgtp@%t R gﬁﬁgfc'kggé ggléis nteed rate.

according to a compari son resu the c aring no uce a

congest j0980} hr éshointodiictiohe agdl dcqamahgomaneduc ratleeswivee natregofthitohehheaner

wth a Logvbegpenwlqu[, when_ a difference begwggn %be.r §0H(ge§’opgyﬁ%9gi

by the HBAFEFMWIHES ToReBalr BF SRV MEEHRIMELBUPE SLBleiTp R Ed s P idth,

bearer Wetdiiq oh'tlgzhslsel?ﬁ@é Qlerth gy Fﬁ'o\g{hphh% {l}ﬁt du@ricdingiel 850 H{quﬁo QFGEPL R DYser
eve

the bearer with a | ow bearer % to the Tesources occupi ed by the bearer

20w t h avdigghthbemshent elsl sisanjeehtae, tchamaorisegedd 1 theardornedpongiiog in the
t hreshol d., 1007611 n one, .aspect,, by..reduci ng the congestion threshold of the
cell, amégﬁ%égngﬂ“?’fg@%ﬁﬁﬁ“ﬁg?%%ﬁ“ﬁg?“bg triggered in advance, so as to

i nprove[0Qsy f aiTassrdicdecher eRnMysest Bfardihiebendqulednedsdibed ¢4 hiuanatagsn

aspect, by reducing the service rate of the bearer with the | ow bearer
| evel , ¢he! pg0sRIE % dneaysls of ap ppcraiey.fiog esargpledide patin peatiens taleastrdevde!l
| Mg pvedo J00LRL T, TRY ﬁ]%d%ﬁﬁ gﬂ&q ctengitn s%ﬂfﬁl(%{s ﬁl@%cgw VB Et Sy ﬁ)}fay be higher
reduci ng t he congestion thresho
than that of HSPA. As shown in FIG. 5, an apparatus for managing radio resources according to
another embodiment of the present invention further includes: a bearer level acquiring module 404,
configured to acquire the bearer levels of the at least two types of bearers. The bearer level
acquiring module may directly acquire the bearer tevel of each bearer according to the demands of
25 the operator, or may determine the bearer level of each bearer according to the actual situation.
Particularly, reference 1s made to the relevant description in the method embodiment. Further, the
bearer level acquiring module 404 may include:
a first bearer level acquiring sub-module, configured to determine the bearer level
according to an average throughput demand of all or a part of services in a bearer, where the bearer
30 level of the bearer with a high average throughput demand of all or a part of services in a bearer is
higher than the bearer level of the bearer with a low average throughput demand of all or a part of
services in a bearer; or
a second bearer level acquiring sub-module, configured to determine the bearer level

according to an average priority of all or a part of users in a bearer, where the bearer level of the
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of the cell and reducing the service rate of the bearer with the | ow bearer
| evel nmay be selected to inprove the QoS fairness of the services of
different bearers, or the two manners nay be executed sinultaneously, which
isnot [imted thereto in this enbodi nent. 30100791As described in the

met hod enbodi nent, in a certai ncell, miltiple types of different bearers
ey exi st o and 1 Ngaty
RO9 and HSPA. l%e resgﬁ' 10” éﬁ%@gg fneaéﬁgﬁype Lg Iggpéhmt9@1§§%ﬁ%C*MVd

i ndi cat@dhbyearu wulpbémnnmeg(smldmy o€ xRoph eart afiusyreirageedriit oughput, an
aver age bandw dt or the ratio of the average throughput to a guaranteed
rate. Further, % H&dabeusT g RIS A0rmiedyle rentigec 16 determine 1ef peager level

acquiri I t r
avﬁrage“?ﬁ?‘éﬁbgﬂﬁﬂ%*'“ﬁg“%%”*%‘{w‘?%5*2?" B DO S o EPREEL AR SRR 1oyl of
a secondcaceul pithgt ggbdm}dw schedwnfy mured of oll mqmdrle)ﬁslaahcrusnﬁ$ peledaior és h;gm
si ngl e- yuser hput s . he at | east pes of bearers_in the
cel I ; SN et g"‘a""ﬁ fi%&qég*dh ?‘ng’tO b Fasgacaed IBhfpi“@U Peet 3160t Bt PESEHSRT
respectmwﬂxgaﬁv¢me aver age bandw dt hs of the at | east two types of bearers
in the cell; or a fourth acquiring sub-nodule, configured to
acquire their ﬂegb@@théUskﬁgiéﬂmséﬁbavbﬁ@@bl@aﬂﬁﬁkﬂnﬁsﬁoﬁcmhe:&m beast ldvab

: gpgi qulgfgﬁﬁlﬁfé{osdcklﬂn{ib?f %1 !) q,) atr%le S\Jﬂg(ll F{%ng‘g?\ﬁ"& e”‘%&jg&?qrgﬁg%} Fi‘r B@SH‘{BI o g‘"fthe

t hel(at d@asidstoflaht ypestafis b@gﬂfcﬁﬁl&d thetiiereablel to? Be BealcARiBL 16QRI0rRY of the
a sixth ach|r|ng sub- nodul e, configured to acquire the ratio of their

respect?@%ﬁ§ﬁﬁb %‘ﬁ%é?maVbrage t hroughputs of the at |east two types of
bearers in the,c r 0 0 r ctio

acqui ring nanner§h¥é%%% eggg 3?Qﬁﬁg%éagﬁgdégrggkﬁ1Lqu§ﬁg?s AT gj g%?“ level
aver ageadchrdonggtoputum thr m@mutc@xmrﬂs agell ban gudt @W hclvichenﬁtﬂlél @biﬁ*elu S@lerahe hager
bandmnd%_aI%SItEe ratj o ﬁ ng|c aver age t hroughput to the guaranteed
rate, andiHehe geary withe ’éfslkf%@ PElieeshral ePBISI AP UG AT @loserHecsgh drhedteaed
ratg, g ﬁée(n&em -SH AR GeleP of B HeGh LA a HRS @R ;
errbodlrre%ti which 1§ not described here qugggg)tm% g ﬁ%?gﬁggévﬂ Lora part of
type ofﬁﬁﬁawendﬁﬂyﬂbe acquired according to an actual situation or set

accor di of an .operator. r exa nder, certain situations,
t he bea@?i]oevgﬁn%ﬁ? IBRATHYY f‘i"%ﬂB%ﬁ%f#ﬁﬂ ‘FW&?&SfOi Aﬁpp%m‘a‘mnawdéw ©ampEpg the
si tuat i @Rsired REpOLAEL EscLIRNE be@iniddOS, MRVt %sthh@h?;’ies JFMRadchak 19501'5%’16&(1 '\A‘%cthnr

shown in FIG 5, an apparatus for managi ng radi o"resources according t
anot her the s irfbp sersfoes hbdiﬁjfﬁés@h@drmﬁvemn, omd fiihe ReB oif tod wdeses & chié«atmrbcdms

! evﬁj ai%%wi {nl ne: %ﬂ%"tmg‘%f)mgm gnIl'hg %g 3 '-‘quf%{:}&d/%é G?e??lﬁggasr{)at%g?l o ;O]:mtlt he

at Teast two'ty ear

directl Zymabcqmzr evdl he r@RaE®Isol U imBFovRaARN RGALBHeRGEARILNRTi b O ol NEFASHIBRRLS ¢,
of the operator, It%;bdetennlne the bearer |evel of each bearer according
I

to the %Mél}ﬁ%flﬁh&t CmERgielaaengt of sidip sgferrdes nade to the rel evant
descri pfgy@gy i n }iuplﬂr ”‘émﬁﬂcﬁﬂpﬁ%ﬂxﬂﬁm e R é{:gl &déusr' mnt?efr échevi%hcamu uxlegpccgvc

nodul e 404 may '8V

sub- nodueb@yr cmwkls}gud &g thoatdetse e nGet hébd‘)ﬁa’é arc ¢@NRlre@ e @leiodgedt@nafveshold of
nd of al|] or a part of services in a bearer, where

th
Vgi el#’é r‘Lgogj F ‘g{;‘éF‘g f‘hé’l‘bé‘dw? et H th@ Reghr wvilrihgdow Resegkpat !Sdéﬁwd Bfis
aI | or @et@ﬁ{iﬁuptvhé@l&v LG8 dNnA PEA & al§<§ fﬂ Ohe &()B?&RP{‘ b LQ)%% %’f {l c;fc A ther

the bearer with a | ow average throughput enan
ser vi cegnbatlimehieall gc; proyent invention further provides an apparatus foz managnb radio resources,

and as shown in FIG. 6, the apparatus may include: an acquiring module 501, a comparing module
502, a congestion determining module 503, and a managing module 504, where
30 the acquiring module 501 is configured to acquire respective resources occupied by at
feast two types of bearers in a cell;
the comparing module 502 is configured to compare the respective resources occupied
by the at least two types of bearers according to a result of the acquiring module 501; and

the congestion determining module 503 is configured to determine whether a load of the
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a second bearer |evel acquiring sub-nodule, configured to determ ne the
bearer | evel accorchng to an average priority of all or a part of users in
a bearer, where the bearer level of the bearer with a high average
priority of all or a part of users in a bearer is higher than the bearer

| evel of the bearer with a | ow average priority of all or a part of users
in a bealek sm@lier than a con c@{t&ﬂ'hhfih&@‘?ﬁ @fe LBV fhe qgﬂkrlbﬁgoistﬂ g}rp Lirﬁﬂlcrtmntm
configured to determnegi bearer | evel according to a sche ing priority
of all @hlmstpmr t11105ﬂ1c3b*e90|tb@scilntiw beasgng mbhérle Heisbearfgrurddevel awbrdng ttdnea

bearer with a aver age schedul ority of all or_ a

Pt he Bubiuor Lo G EI AnR PR lY P B f CodisiSbd it o the FELMES:
aver agey c@l@hﬁ&jbtmfdl rRE O Hd Beah vall] a Riw BeP@llbvAf whET ¥ UFRScld RIPKRANBE resQfirces
a fourth bearer |evel acqw ring sub-nodule, configured to acquire the
bearer p@yaicddydbe beag vl %@l@ cpfevelrngpbe ssowrcenpesupict iy (behsaer Wiy elhigt
the beaE LIVYC{(B ﬁtn!} gﬂu‘%t ﬁ{bl IILXL)U?ILSt&%P]%igg%l rﬁg‘cbcgrfeg \ng} %?qrﬁ’tt%(%}adﬁéh q%?he

than the bearer 1 evel Iority

t he operaabwtes @cupied by the beaterfwifit hhipaseerer ﬁcﬁMEis ga@m:w tha;ﬂ@ &t nded 16351hondmo
confi gur ed to determ ne the bearer level according to a sum of throughput
demandsP$#Pald or a part of services in the bearer, where the bearer |evel
of the Eer Al mngs,.. 9 L5

servi cegﬁ?n]ea \llomeg?)él?d nglgﬁmgﬁd{? ath&EB%e‘gcﬁer ﬁ]\% O&If] ﬁjenﬁlgar é’rdﬁ\?\‘ilnn%
| owl 5 unwéthtihthe bigldputthdesiian dsmbé: tahil thercoagg@anh unrf:blm&r vi tbesell hetar (btﬁaltefnpdl in ;:
100821l n tih] gppar at us for managl n\% radi o resour ?f this enbodl ment
conpari hg* Pﬁe acquiried ﬂr’%%ﬁ@(éf“’ &P EEST PEBRIBIRY ’i‘"é‘él it t4elYRES ¢ e‘%{sif"ltv%“
types ofncheal 8f Se dell 1!4 Smaed: Eiﬁiiﬂ %Q{M@@ﬁihﬁﬁh&gﬁ)l@% Rf L(ﬂlhﬁlcs&)rﬁlia%ﬂg n‘?&du]{, 502
different bearers is fair, and if of the services of d rent

bear er sc@Opargs thentehpactive m@oa@ngesctup(m bh rﬂas htoicdstdwm typecef bedrersr 8dlid diges and
and/or the service.rate of arer wth S reduced,
20 e ¢ BEE PR EIG e ocuvaB 8RS b e G Bl S Pt Tubr er o

t herebyjqussf er alleyajpaRl@ment inags Smn ageiesdoutfes iadhR HEBQHREESmay also include a
100831Further, in order to prevent the repeated adjustnent, before the
acqui r ebicaraisisudticoeiing setuiesOo conpawed b}/d‘t% cdbe beaet levele ot Wes lght beahers
are co noeskii, )

and/ or ”Bﬁfé@ag% ?\?LIF(E e‘h? bgd?&g@@ﬁig%gl %’?(b& ?] d%ienh 5 elg(rg(lla(’r iol tg%/ Fscng?lo dclcv &t

it is detebeaedewtieicheiing nhamtt 054 ﬂhhﬁu aﬁbd)dmﬁ:nsmm% ih fan 3. he congestion
threshold of the cell. Another enbodi nent of the present invention further

provi de$0881 apparaddiient uy ("ﬁﬁ’nfé’ggwgf“}“édﬁé Qs Biimewso! dHareasbagmmni sopyidsrghe
t he,@pp ogtﬂ“fﬁ‘t JRY L 0GL YRy ai @ cﬂp ut'x(,s cd";l % AL ad G TR clﬂ%qlt'illc o2
S &80,

a congestli on et ermni ng no rranagl ng no U
invention further provides an appa;atus 101 nmnagn;a radio resources, and on thc basss of the

apparatus for managing radio resources as shown in FIG. 4, FIG 5, or FIG. 6, the apparatus may
mclude a priority comparing module, where

the priority comparing moduie is configured to: before the comparing module 402 or the

o]
wn

comparing module 502 compares the respective resources occupied by the at least two types of
bearers, compare prioritics of users corresponding to the resources occupied by the at least two
types of bearers, where if the priority of the users corresponding to the resources occupied by the
bearer with a low bearer level is lower than or equal to the priority of the users corresponding to the
resources occupied by the bearer with a high bearer level, the comparing module 402 or the
30 comparing module 502 compares the respective resources occupied by the at least two types of
bearers, or

the priority comparing module 1s configured 1o: before the managing module 403 or the
managimg module 504 reduces the congestion threshold of the cell and/or reduces the service rate of

the bearer with a low bearer level, compare priorities of users corresponding to the resources
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30t he acquiring nodule 501 is configured to acquire respective resources
occupi ed by at least two types of bearers in a cell; t he
conparing nodule 502 is configured to conpare the respective resources
occupied by the at |least two types of bearers according to a result of the
acquiring nodul e 501; and the congestion determ ning nodul e 503 is

config 1,.0€ V) r of the A A
congeat) o R Beheldaf PRersar Bepar P TR Sy bR S r IRy g
t han t heseongestipnd bhitleshalre with theloeebdarertibe:] iaRagir nigann@deduel &@0de ipSiority of

conflgu ed to: according to a comparison.r of the conparing nodul e
505, e P ESRGUE h TR GSRBT corttie Deche et ov Tk GUnES Seeser kg the

rate Ofn“gﬁlﬂ%u{{,eﬁ{o@ﬁiLNG%h()lat 1LQWa1Q1%ﬁ{geﬁmh§l¥e‘l(}4 1‘6’@@&%%31? b %sﬁﬂ?%n@g{o\f\@%ml D&
resources occupi ed by the bearer wwth a | ow bearer eve% the resources
occ@pleﬂﬁﬁyIﬁhecbé@hemﬂmmnhwath}ghn@eameﬁmﬂewékmmrkwhb ratlo of t he

resourc ccu t.he | aw bearer |evel to t our ces
occupie@ﬁg@ Obggré?pﬁPYEMEO%fﬁ%mb@aF@ ]Fégngpgnd?%%F%F(ﬂﬁﬁﬁ Poga%épt@%
a corr &ﬁj}b@ﬁdjsng:i*eﬂ&ﬁ@ﬁf@q{lﬂie b ARS8 4dikésps @b del@iptibh Us Hi’c@h@tﬂo@i r&ﬁfﬂ)oﬂh?cnt which is
congestion determ ning nodul e 503 nmay al So determine | D whether the 1oad of
t he cel'rotidgscsibgg hgic- t han the congestion threshol d of the ceII before the
conpar i dul g, & r t Regt sour ces occuy

| east t 98{?@ Aefa ?Iglé(e)(glg{egﬁ? ()?Ez}hcd E;ee[:ﬁ \Z ntfe t% Fharovies 4 éd é(?ng W( kt(ﬁaﬂo He
Corig)estwbcnctﬁhlf Eﬁlhﬂhtﬁiwﬁlfk tdrerctiet hmytih@lu@@tﬁéa{ ﬂj&@hﬁﬂdﬂhﬁn@@ﬁ& GRIP AL b any
respective IeSOU{CeS occypi ed by the at Ieast two types of bearers. Solid
lines atitf HdRhenoe]imests |0r1\1 L@P"“@W‘*e@b@@ﬂi‘&)é& PANESRHEES t wo types of

possi bl gegonneact,| ) : par. f [

resourc@s ?n hfsaﬂ%ﬁgE?#Eﬂpﬁﬁ£§g§%q3§?%§%3§HEBI%O%dg§dpg&e? §Eq“ﬂgi %Lbd“
nodul e B8Kn meylﬁm@mcadic tappaeqsifoemihesi e arder rdsevieks irofinit e at ¢ 1|<,Qﬁﬂiodttmm of
types ﬁ bearers.. For the bearer Ievehgﬂb@U|r|ng nodul e 505, reference is

made tof H@"Hé%’&?‘?’ﬁ??’b‘hmrééﬁ P AROUFESt GRghor B\?‘éélb"a&d‘dQﬂqa HGrRdeB- 404
in tshe pobedi nant ascshaa . 5
guarantge ?he QS faFrnessp%?m§}S?e?ggﬁgggg%gggagg %gﬁgfl CQEﬂgiﬁ% Ep units
fair nesiiat%@flhqsilser‘>§§3w1itbh)ddb frfar@nbaypnotd thyeisalat saphes ang atutsrﬂ;,apalslat hewnits may
enbodlqgl%dol) g % énvent on further provides an %ﬁ %us for
managi ng 1adi'o %£1M?& unitgn B8 P KEUES Y SN POPHEN AR % MG T3y ”ﬁﬁﬁéb?ﬁﬁ”ﬁc
radi o reseuficasmasts SN?J‘M! dfrBNGE e nlolies %a}ﬂft, fek Gredaccbiien ARPAE ALYS Ws 1o
include a priority conparing nodule, where the priority conparing nodule is
conf i guidveshe pikgis pﬁ@wmhﬁamw@ trrpdubesliagats oP ersdns E®réiomyakilhip thodul reay
SOZQ(POSB%rCR‘%dDd Khd II%%PC%%EHH < & l1Jnr1C ﬁ}eﬂ.]gg%%w&ib%! 601 e at least two types of

bearer I es Ofuse 0 the resources
occupi e[((l()by] t heyt saﬂmchl&SiloitMmﬁ }dﬂﬁi&‘ah@iﬁmmelaﬁﬁd’ BoreMRER ak Tirdi Red I's’diuﬁﬁlaﬁcy ufld dfhe
users corresponding to the resources occupied by the bearer with a | ow
bear er thé{}@FmPBc“F > RSP UBhARORSFat BRI M tago R ety OF iopgragpn ta@é dasxeﬁsequnc or imply
corresp t u C s V..t re
P T A S S
the r esbe@tnﬂa)‘e "cegEint esidagupiretionythtieef ate 1|n&ﬁhstd ﬁ(V\DO\tcypﬁlSinxcb@ﬁf &hlus@.
th Spr| r|ty comm arlﬁg gule IS conLigured to: before the managi ng nodul e
hEC I AT 08 25B2c% e dpetad 1 abiect gH gleicr dhettinlidtsal tres of Klemeals,
and/ or {hedHE&Ss,! 1“@111%@ ¥bie8, LatRvRE 1{(@3}13&??1{(%&@‘ b RidnPADGRE & ! I?l\éﬁld v ofher
conpare priorities of user$ correspondi he resources occupi e B h
at Ieas@umwd%mypesthdbeaweﬁbgOMMey@uﬂMkiMEMpntdcnmyu@ﬂth@pumserewﬂmm OMLQ

corresg&nf\ o t he res érces occgpl ¥ Qe be éﬁéh ;he | ow bearer
level i€ oW 1H5H05'“8§ P56 ¢ ?l%ﬁ’%w Eﬁ“% jegpde éé?regﬁﬁﬁﬂﬁﬁﬁcpéc
the r es@ﬁéx%ﬁuﬂﬁ@iﬂ@lt@@x@t‘{ng hanhdpAYeSs, Wctzﬂdﬁ()d"'t!g@olg@@r&r the 8¥&be wWhil i H?g@@;' the
nodul e 403 or the managi ng nmodul e 504 reduces the congestion thresho

t hedlcel $1cmlf or reduces the service rate of the bearer with the | ow bearer

| evel @g?,‘leoﬁ’ L&%s LR (S{TEE!H,? l! N rz]tn;%fi?/ u;air?u stang t]%(ariltdﬁroa;’% ]Iacg [.' OP {u, 3 <,S )Sse( IPL

each no
method according to the embodiments may be implemented by a program instructing relevant

hardware. The program may be stored in a computer readable storage medium, and the storage

medium may be a read-only memory, a magnetic disk, or an optical disk, and the like.
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apparatus, reference is made to the correspondi ng description in the nethod
enbodi nent, which is not described here. 100881An enbodi nent of the present
i nvention further provides a radio network controller, 10where the radio
network controller may include the apparatus for managi ng radi o resources
in any one of the enbodi ments of the apparatus for managing radio
resour c@g931100§9L A ieaRed! EBM ca®lso LS nPr SREBnY SN ILOBrds ¢ Jﬁ%ntf&ﬁ O
base station, where the base station may include the apparatus for managi ng
radi o résoubaes idatagnin dire foketihg eebiddi emhednehist He %h@gérm uusdcf:@tpodreahatgnlmg
radi o rgsource e base tatlo B or an_eNade 15 100
The dech TR Ssparivnaror e trahs Sbedi el g TGr v Yhel I aREm 2R totprgaced
uni ts desghitBedyatcEePXRL PR 51§sd§ﬁ¥h\@ﬁu&ﬁ)ﬁ\xﬂoﬁm@ﬂc&h}éﬁ leg@hvh¥nSRPRESLE, or
and parts displayed as units nmay or may not be physical units, may be
| ocat edmimowreeny o8ide wihinothensyithenddpaegiplsueiedeamecsal thysnsomehubidl within the
el enent nodul es may be sel ected according to the
act ual ﬁggﬁ1&?&&g€ iﬂkéﬁkﬁnpmV&ng?lves of the solutions of the enbodi nents.
Persons of ordinary skill in the art may 20understand and i npl enent the
enbodi nent wi thout creative efforts. 100911it should be noted that the
relational terns herein such as first and second are used only to
differentiate an entity or operation from another entity or operation, and
do not require or inply any actual relationship or sequence between these
entities or operations. Mrreover, the terns "include", "conprise", and any
variation thereof are intended to cover a non-exclusive inclusion. 25
Therefore, in the context of a process, nethod, object, or device that
i ncludes a series of elenments, the process, nethod, object, or device not
only includes such el enents, but also includes other elements not specified
expressly, or may include inherent elenents of the process, nethod, object,
or device. If no nore limtations are nade, an clenent limted by "include

a/an..." does not exclude other sane elements existing in the process, the
met hod, the object, or the device which includes the 30el enent
100921Persons of ordinary skill in the art may understand that all or a

part of the steps of the nethod according to the enbodi nents may be

i npl emented by a programinstructing rel evant hardware. The program may be
stored in a conputer readable storage nedium and the storage nmedi um may be
a read-only nenory, a magnetic disk, or an optical disk, and the |ike.

[ 0093] The objectives, technical solutions, and benefits of the present
invention are further
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described in detail in the foregoing specific enbodinents. It should be
understood that the foregoing descriptions are only specific enbodi ments of
the present invention, but are not intended to limt the protection scope
of the present invention. Any nodification, equivalent replacenent, or
Sinprovenment made within the spirit and principle of the present invention
shall fall within the protection scope of the present invention. CLAIM
What is clainmed is: 1. A nmethod for managi ng radi o resources, conprising:
acquiring respective resources occupi gq bpgat |east two types of bearers in
a cell; 5conparing the acquired respective resources occupied by the at

| east two types of bearers; and reduci ng a congestion threshold of the
cel | ahﬁ?@?“ﬂ%@d€¢ﬁg a serV|ce rate of a bearer with a | ow bearer |evel,

when a diffe ces occupied by the bearer with a Iow
bear er | eve]ﬂ%{]ccfﬁ%dﬁi% \1’1\%% ?&d]%lcte()blbés cbvpt Egbbear er with a high bearer

| evel or thepundid mspfctmesaumfie§0@@91¢ﬂlk@dnmésltth% opar Eheicthint-n@l ow bearer
| evel to resources occupled by a bearer with a high 10bearer |evel is

greater th&MBI ElARCBred redieriBasHII e achyehbY dhe at leasptwoTiipesmefttivotdrs; and
according ?&’iu@m@'ar@o} écsmﬁrtl’ﬁ 51}0%"81 ﬁ%%@fb ah(@/& }cr\ﬁcm $§g&t '{1\/1?1 o G5 q?ubglgci with a low

occupi ed by the~at eare ce

acqui rllmglcv Hevat, wempeodaiiv&:nscebmm:l ahcelicﬁgemtehbougyl‘mubﬁ tied béchie; althl LRSE bbyver
types in the cell c quiring their respective single-user

aver age't ‘ﬂreag{}gthﬁdfsémbcf“t%éu%%d féé&‘f BB 1ies hish rerirdpyelin theeatkepl respyrces
acquiri (SIQ:uleh§'Hy fheSRERt 'V‘Vlﬁi Ry N}k&cﬁcﬂ&efcﬁgleupﬂ:pmgﬂt P&ubh:% l%f a tb%%‘e?&wl'heg%ugh
two types of béarers in the cel
10~ bearer level is greater than or equal 10 a coucsponding threshold.
2. The method according to claim 1, wherein the acquiring the respective resources occupied
by the at least two types of bearers in the cell comprises:
acquiring their respective service average throughputs of the at least two types of bearers in the
cell; or
15 acquiring their respective single-user average throughputs of the at least two types of bearers
in the cell; or
acquiring their respective service average bandwidths of the at least two types of bearers in the
cell; or
acquiring their respective single-user average bandwidths of the at least two types of bearers in
20 thecell; or
acquiring the ratio of their respective service average throughputs of the at least two types of
bearers in the cell to a guaranteed rate; or
acquiring the ratio of their respective single-user average throughputs of the at least two types
of bearers in the cell to a guaranteed rate.
25 3. The method according to claim 2, wherein a single-user average throughput is acquired in a
manner as follows:
determining a user with a maximum average throughput in each type of bearer, and using an
average throughput of the user with the maximum average throughput in each type of bearer as the
single-user average throughput of each type of bearer; or
30 determining a user with an average throughput being an intermediate value in each type of
bearer, and using an average throughput of the user with the average throughput bein g the
intermediate value in each type of bearer as the single-user average throughput of each type of
bearer.
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acquiring their respective single-user average bandw dths of the at |east

two types of bearers in 20the cell; or acquiring the ratio of their
respective service average throughputs of the at |east two types of bearers
in the cell to a guaranteed rate; or acquiring the ratio of their

respective single-user average throughputs of the at |least two types of
bearers in4tig, ﬁ]%{hlodta‘éc(ﬂdgr‘ga%%'ﬂdtn%eﬂ HiRkEn adAble-T08 VB g@@azﬂﬁ Qs Ay b 93(1 i a
claim?2, wherein a si ng e-user average t t hr oughput is a qul re In a (rlra

as fol lowsier as folgetser m ni ng a user with a maxi mum average throughput i n
each type gfi bear%r and . sr n an avera )Qghro(g{;put f t he .user W'%i t he
maxi mum av e SRR HUFRpUET P rﬂ} WHEHT; PrsEatsroandu; “éé‘“twgp‘él‘)ﬁgff:@"ijéié using an
aver agealci{@U@RPWIdIRhT BRCReE WRE (B nReRREH avBiapSBaet@UM Ml gh @y;iésrﬁfbdﬂc‘i hs @R
aver age throughput being an internediate value in each type of bearer, and
usi Ay anngyesegecrige darhpdih ofcachepgsébester vt he aver age thr oughput bei ng
the inter i e } er. aver .
t hr oughpu{r%%fﬂjtlﬁ” {1"51%@1 Q%zﬁaa% a\}c}(&% andaﬁcﬂﬁ%ﬁm a1% nﬁt&ma%gaé(r (‘;ﬁ é 1{] (,c18 gﬂ?ﬁ réi

wher ei nbarai ngd am%eranameﬂf@@ebmaﬂdwmbh ths weqwitledhd AverapaMmaaiwash feilowss
determ ni ng a user With a maxi num average bandwi dth in each type of bearer
and usi WBRYEFer e haATWRCH fofeaf Hersude rsiRgle HO @ e crgki w%aﬁgrﬁg@ch type of
bandw dih.in each type of bearer as the 5single-user average bandw dth of
each type of bearer; or determ ning a user with an average bandw dth
beilg an int éhcrethtlatdeaorcardinec foncleiac B, tipeirod rizeasethe sande-usi ngeaape dyesgdgat to
bandw dth of the user with the averag F,ig]i%ndvx,i dth being the internediate
P

val ue i “é%ié’ﬁ”'t%‘f)éﬂt‘ofg ERY et M EHET Suser average bandwi dth of each

type of beqt&fminhfoa u-sr@ew]'ﬂY?E hx@?in%ﬁﬁloxrdqw?\gtitm d\%l?ﬁ(}nﬂigﬂu“ﬁ?ﬁrlgliﬂb u&%t)t'r.&i Rt in
t he singl e-user average throughput to the guaranteed rate is acquired 1n a

manner egshftpbd @imearer, anddstrar the minvgtﬁathcrs'ecn agd ﬁllrma,hpub(mr‘mmm'amntoccbzfatd, lé the user
average t u uar ant e 22 pe of .bearer usi n
e 29C iR Rk Parl S T B B AR oS B b R r i 27 S50 e SRS B9
Wi t1E t helemid STRE kil cousef atdifrcauRfaBputith FIRUIRPIHicdialeRE cBUARBALERG &abe 1 N
each type of bearer, as 15the ratio of the single-user average throughput

to the guadaisteaing atesciopithdbn ratypel 8fc besesrthiopghput todhe @prmamcn@ rele fserg an
with th 11519{[@'(191{ O(lalhpqn ae\ﬁg};]?}g)ec })ih{;&'ﬁlghg% uts,g%;@% GHG! ’%QL‘? eagrura?é %8@:%1}{911 qo the

internediate value I'n usin rat

aver agegtidraughptd, of hetiRer @mﬁllﬂ&ntieedd tiat Brerapk tlﬁlheg,lh{ﬁﬁ} o Weldhatadnel adtk OBl the
t he aver age thro hput to the Iguarant eed rate being the internedi ate val ue

in each™ypedefe Kaus 8 cacdyphal Patelo 2pfha vEO $if dl ahglsasenyer g ebgHpbe
to dhe ZOgmarant.ees .t 8,0l reanh. type of bearer.

6. The method according to claim 2, wherein a service average throughput is acquired in a
manner as follows:
dividing a total bit number of all or a part of services in a first preset period by the first preset

period, so as to acquire the service average throughput; or

P
Lh

acquiring a current bandwidth rate, and using the current bandwidth rate as the service average
throughput.

7. The method according to claim 2, wherein the service average bandwidth is acquired in a
manner as follows:

dividing a total bandwidth of all or a part of services in a second preset period by the second
30 preset period, s0 as to acquire the service average bandwidth.

8. The method according to claim 6 or 7, wherein the part of services comprises at least one
type of the following:

a service with an adequate data source, a service with a scheduling priority higher than a

certain threshold, and a service belonging to a certain service type or certain service types.
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6. The nethod according to claim2, wherein a service average throughput is

acquired in a manner as follows: dividing a total bit nunber of all or
a part of services in a first preset period by the first preset period, so
as to acquire the service average throughput; or acquiring a current

bandw dth rate, and using the current bandwi dth rate as the service average
t hroughput ¢ hod h 0 n m 2, wherein the service
aver age band V\?Cdmlgl 1|ms-l;{';31é:?IU| %eﬁngaﬁﬁg {uq{hugu}nq%l%%% dividing a

t ot al bandWwdtdthefcoal 1dnﬁg thae axa]mi;cd)frc@eﬁwfcles(ulrttsaxﬁzaﬁl@ﬂd)yﬁh@%ﬁl@ﬁﬁ&ﬁﬂ(ﬂ@p@y of
t he second 30&); eset. peri quire the service average bandw dth.

b The s dle gl Myl a e isha el N i the CoasEsUER Userpd esthe cel

conpri sggl idthd 838 L AREAYIPE@fiert th§n lf%l c,o ?%ﬂn%n threshol@ o3 RIVLSE ¢ C'ﬂ.lnnj?ﬂle step of
adequate data source, a service Wt ulirng priority Fug er E

cer tai numma@sltmn«dman ad eespentvic m@mbmw ngxumgdttq tac aeketaitwo sgregiof dauix YIREOI0r
certain sef acc gto claim further

conpri si ng? befofi® thﬁé?@f‘énét s L88¥fﬁg?]i1 Hﬁcgﬁgag@ﬁl% dmfl}éé b%’ﬂ‘\%éi’? E€yisecais of the

occupi etaby #he @t 1beabtaréVRVEY RRSerBfiniRE AR Ber HOLAI %rlh@%cﬂh@t ‘Qﬁ(ﬂic? ll&?%c
of the cell is smaller than the congestrion threshold of the cel o|

t he | oatPngestiondhregheldiod tnedlh end ifhtha iweoictbngelm onaltdn niashtdlb ctoogesnmeﬂu etho]d
execut I(ﬁ'g(hF Q@i ﬁ%gut?{ t%‘é%g%' 1%91}511@52 1ha C )lilllgtg stiog tgbc{,) lgclt H\é agf“ﬁ OF ¥, Lclc(::llﬁl tl?(fj

by the at [ east bearer

corig)estqemmhmesfh@bdc@ta whe tieelbly Eﬂiﬁﬂfl%\w[ educi ng the serVI ce rate of the
bearer with the | ow bearer | evel, determ ning whether a |load of the cell is
smal | er t haft TKeneibngastorgng inpases of chimsHeo Jeind claip, iffrihidigompsasinef the

cell is smpl ofd tl]taphﬂaptali]i@?cfﬁ)@ggﬁnaﬁ éh&?éh f'q{ﬁtf’& (,upf%:gb tgrg)gi??m ) g%yﬂamaof

step of r edu0| ng congest | e cel
10ser vi ’Inﬁalmatcemqu 1'(1@3)1 ilme]ar;em b comespboinpeanies rdsemets odpicdng ﬂﬁ@tdﬁ]qkﬂlst two

accordin clains 1. to 7 and claim?9, further conprisin
bef or e ttﬂ %ﬁ%‘é? *n‘?j“]t Heﬂ Bty r‘gd“f*’és‘r&’é’c?ﬁ"?i@“i*&etébﬁ"t@cfé%‘)%%"éuf}lcéléie‘ﬂ)ﬂi’)/t*ﬁ@ bggrer

| east tyan YRS IC&U@QN&'{SSIOVJ%PHBQ )'r@ w9 )'rttohg}zo@%%&s&ﬁﬁsg&{d ﬁgt%qggﬁ&gmc&

t he resources occupi ed by the at t two
priori t@wcﬂfmdsbefr %mdv’-m@esapdnmmlggh cbc'azh:e ¢\®$omxrecmmg)ﬁmum]ed1 bympienhehar exuited
with the an or eq to a priority of users

corr espc?ﬁpam’ C{CSOlt“ﬁ‘é" ?‘écé‘B\?fj}é%Pbﬁtclﬁﬁt B BPet A ‘Eié%{?e‘?’ with the high bearer

| evel , exesdfotdiGety B&xc%‘ig?ﬂhLQQM}%&H@@&I‘H@Q}&@gf ﬁl%q}éllra%g/or ?ﬁcﬁﬁﬁ{g' HE sEERQULEEST the
occupied by the at |least two ftypes of bearers; fore the reducing

t he con@fasdri withtthe detobehraesf levle cowiphriamat lorltlﬁ:edilmsmg tomes @I € tiat ecsofirces

t he, pe t e. | ow bea Ieve corrp ] rities of users

cor“rogs p(gjf"‘r%c[ﬁ}IWE l?y h{kh%1 RO R S 2 éé%aéﬂbl < qt‘ﬁ iy o g ERESPstiae dp the
bear er sies@ncksi decapid it tht Yoe@er WSBI GicAOW RSP %Udﬂgs I(ﬂv& hBai 88 @dItUd@ &S a%ﬁ)‘:‘l@ %fj
by the bearer with the | ow bearer level is |lower than or equa

pri ori tYFeBf CUEEPIERE %<e§1§dﬁm%@wt%w|téé edbe ﬁwéegi vebupe éa@glblyccm helﬂbéaﬁ‘erwlmg
T s A R R
t he | ovwbdaearveth thevel bearer level,

25 wherein when the number of users corresponding to resources occupied by cach type of bearer
is greater than 1, a priority of the users corresponding to the resources occupied by cach type of
bearer is an average priority of all users corresponding to the resources occupied by the bearer.

11. The method according to any one of claims 1 to 7 and claim 9, comprising: determining the
bearer level according to demands of an operator, an average throughput demand of all or a part of

30 services in a bearer, an average priority of all or a part of users in the bearer, a scheduling priority of
all or a part of services in the bearer, or a sum of throughput demands of all or a part of services in
the bearer;

wherein the determining the bearer level comprises:

a bearer level of a bearer with a high average throughput demand of all or a part of services in
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25wher ei n when the nunber of users corresponding to resources occupi ed by
each type of bearer is greater than |, a priority of the users
corresponding to the resources occupied by each type of bearer is an
average priority of all users corresponding to the resources occupi ed by

t he bearer. 11. The met hod according to any one of clains 1 to 7 and
claim 9, , CEIME hfUHRPihad &l Ry @éﬁg of ?Lfﬂ%fa(’ﬁt@t d ﬁ»\ﬁe w&l&‘;&qmt ngpt#t%cﬂﬁﬁ@%@% 1% a
an operator, an average throughput denmand par# servi ces
ina beambﬁ@camxameaagBCDmrorrty of all or a part of users in the bearer, a

scheduling priority, of of services in the bear or a, sum of
thr oughput 2 Fegn i tht ameorst vafRRieh R caBRFKEDT P 0E Sdr of g EPRtiEhe
det er ming thdiea taaaaatvdt QY &lheHRMRith 86w AcRQBHBbrityeyERlll Gfa FurDERILFs iMattRafy:

hi gh average t hr oughput demand of all or a part of servrces in a bearer is
hi gRer @than a bearer level of a bearer with a Iom1average throughput denand
g];a(rilelr \(/)vir t %bgﬁ‘ le% osr%rbvclfucc?%; 14 i?,gﬁ%a% g%([ Ttﬁ)tcdulmbdn 1({31%%){361?% %pasﬁot scbvréi?s 1[11 a
is hi gtteraadlhamgaeihear @lb(,ghe{VEleQﬂ aa)gbﬁaamerh obha&rd gewciRacriiag @ripfiiyas i dilyoraf part
all or a part of users in a bearer; 5or a bearer level of a bearer with
a hi gh HEratfe 18eReysniokg priority of all or a part of services in a bearer
s higher LRgR.RIREAGES bLAYPlifl ReBPARAL, 9 0 dnliA BYHeRPErRENE el than o
priority of all or a part X a bearer

| evigl omaaabe@mefab&nh\anhughmpnnnnunyh@ﬂmhMEmdﬁMHnQEnﬂﬁtbhe operator is

hi gher than a 10P ar er. | evel égsarer th a rrorrL of the denands
of the opef&FHer I of a bGGee i o M Radomion oG PHA PEGM gfrvices n

thr OUthPH&m Eletn@ﬁr%f%t Afand] heaPdr I@V(ﬁ’%'i b Hhre QhM SRR il %t heat: { sl ﬁcznhrgcnq{t ANgdy

a bearer |evel a bearer with a [ ow sum of throughput nds of or a
part of pakeldcoascsiin adelsear er . 12. The net hod accordrng to any one
of cl ai s m 9, wherein the at

conpri se: Ij%g(l)léth Bwﬂ}o&hacg%xélét& g)angwe?ma(&f gtém( I_lgbz)and clamd 5 ¥ lourt%t ﬁlﬁ\ﬁu ?ed%‘{ tswo
appgy at W4ped OrbdARAAE S dcAHDO thEBRUIPES pLRENIL&L NESPA).  an acquiring
nodul e, configured to acquire res ectrve resources occupied by at |east two
types of bdarensppaatys &wlmanaging radio reguessmparipigingpdul e, configured to
ggg?g; g ;2%8 ;ctgc?tﬁng% tn\{)%uft,e%m} %’%?(f : heaglcl: Ay c,lst?é/ctttvt, ?Lsgtnlcuge gé&ugrzc%tby dttié[ig}ﬁg\.ﬂé(? {ﬁvé])es
nodul e, oﬁmﬁﬁhgufﬁdﬂto according to a conparison result of the conparing

nodul e, reduce a congestron t hreshold of the cell and/or reduce a service
rate of a BERMURIERIRPQIG sanBakpéio PEURITC HhERPEUNF FEeREsE e Bt sbln thend Jeast

resqurc tbgfjgﬁ@ﬁlgteMQchchﬁhﬁfﬁ)rLﬁ{cs Elhth% ac&%’ zﬁg‘lﬂ{ &e fﬁt\{(?l and the resources

occupl e arer wt earer e ratio of resources
occupi ed by managing module, configured to, according to a comparison result of the comparing module,

reduce a congestion threshold of the cell and/or reduce a service rate of a bearer with a low bearer
tevel, when a difference between the resources occupied by the bearer with a low bearer level and

the resources occupied by the bearer with a high bearer level or the ratio of resources occupied by

[~
tLn

the bearer with the fow bearer level to resources occupied by a bearer with a high bearer level is
greater than or equal to a corresponding threshold.

4. The apparatus according to claim 13, wherein the acquiring module comprises:

a first acquiring sub-module, configured to acquire their respective service average
throughputs of the at least two types of bearers in the cell; or
30 a second acquiring sub-module, configured to acquire their respective single-user average
throughputs of the at least two types of bearers in the cell; or

a third acquiring sub-module, configured to acquire their respective service average
bandwidths of the at least two types of bearers in the cell; or

a fourth acquiring sub-module, configured to acquire their respective single-user average
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25the bearer with the |ow bearer level to resources occupied by a bearer
with a high bearer level is greater than or equal to a corresponding

t hreshol d. 14. The apparatus according to claim13, wherein the
acquiring nodul e conprises: a first acquiring sub-nodule, configured to
acquire their respective service average throughputs of the gtlleast t wo
types S50 of RE o .Qr -30a and.acgui ring sub- nodul e,

configaﬁ% g?@ﬁéégﬁ?ﬁéﬂﬁﬁ§§?‘w§§§é§ ﬁegqgﬁﬂbcﬁigger average throughputs of
the at | eastiiftweqtirpesubimdaas, ensfigured heacq@lt ke o of thedr fclbdetvAtGick ki@age
sub-nmodul e, . confi.qured to acquire their respective service average

bandw dt’h %P"%Hég’éftﬂtl‘@é@fﬂ%%ﬁ%‘g}ﬁ@%“%ﬁfmb‘b%?(élr@ q garapdecgapic; oor a fourth

acqui ri ng gubcAoQYhine GRRNH &Hﬁf Lo anss Y, ra%g&i'?@ ;ﬂ{c‘bfa%%p(?l‘ctth!t-:i\{'%eﬁ;e@&lfc? singfluser
average bandw dths o% the at l'east "two types o earers in the cell;~or

a fidft havasagithionghsubentbdal eastewnfiyguoé tedrorsac gui dell t heunaihicad oftet hei r
respective.seryice average throughputs of the at |east two types of bearers
in 'Ito he cel I gt EM% aB%?%h@ﬁ‘é‘H gy tg: ‘gglﬁn ER c"h%?! LF’F’I SERY UM iSHY Ul s birger
conf i gussadighreda®dbtdidret hRshiRlof A Qhink Neickal BSRERLAVE & BYk gwl';nllf ' seric @R 208
t hroughputs of the at least two typés of bearers in the c to a _

guar ant Rigget patied by the firgspres perdgh arleras tacagnaehpstlo icthaisenvié avehee diroughpet;
first agquiring sub-nodule is further configured to: acquire a result of
dividing a total bit nunber of all or a part of services in a first preset

perlitod by tikefifst bfuimpigesei-mpeinileqd finthec8hfplbe t@CRYLTEd eSHl baddSvidfGate, and
servi ce average throughput: or 10the first acquiring sub-nodule is further
conf i gut¥ds ereé Gindvade reigrasdig seseisewrerege thaaehpaind use t hehcur rent
bandw dt h rat e Vi -G8 .a¥enage khroughput. .. . 16, The apparatus.
accor di ng Jg'§P§?R$€§F§§%%?gﬁhq¥Héﬁﬁhﬁ%u“gggﬁﬁ&Fﬁ&“%a%9WH&éﬁ£gﬁ§&£@rPhﬁwh“
conf i gueedighod taceujuire aacsi@sof diviafingh vodi Rgidavidtdtodlaiihandwirdbhs@ficd i Ofecdnd
part of services in a second preset period by the secon ﬁ;eset peri od,
wher ei nPEHd Ef&ffai ﬂ%&hﬁ‘r St Preset eriody Whseeinbe ageuitsh sesalii igt the service pyerage
The sappgdrAtighaccording to claim 13, further conprising a congestion
determ ni ng nodul e, wherein the congestion determ ning nodule is

conf i gur ed 1¥ ol hdgfperagust dweociamp@rdlaigy o dultiecrcompaiseg o bve geeppektdwehing module,

resour c‘%ﬁergﬁ‘cupi ed by the at |least two types of bearers, determ ne whether
a load o

the congestion determining module is configured to, before the comparing module compares
the respective resources occupied by the at least two types of bearers, determine whether a load of
20 the cell is smaller than the congestion threshold of the cell, wherein if the load of the cell is smaller
than the congestion threshold of the cell, the comparing module compares the respective resources
occupied by the at least two types of bearers; or
the congestion determining module is configured to, before the managing module reduces the
congestion thresheld of the cell and/or reduces the service rate of the bearer with the low bearer
25 level, determine whether a foad of the cell is smaller than the congestion threshold of the celi,
wherein if the load of the cell is smaller than the congestion threshold of the cell, the managing
module reduces the congestion threshold of the cell and/or reduces the service rate of the bearer
with the low bearer level.
18. The apparatus according to any one of claims 13 to 17, further comprising a priority
30 comparing module, wherein
the priority comparing module is configured to, before the comparing module compares the
respective resources occupied by the at least two types of bearers, compare priorities of users
corresponding to the resources occupied by the at least two types of bearers, wherein if a priority of

users corresponding to the resources occupied by the bearer with the low bearer fevel is lower than
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70 the cell is smaller than the congestion threshold of the cell, wherein

if the load of the cell is smaller than the congestion threshold of the
cell, the conparing nodul e conpares the respective resources occupi ed by
the at | east two types of bearers; or t he congestion determ ning nodul e

is configured to, before the managi ng nodul e reduces the congestion

thr eshob,ckply fohepgslily ANAESTohedaa. f ;

t he Iomﬂbégref 5 g éférﬂ#he %ﬂb%héﬁéémﬁgbé&% i é}ﬂgtﬁ%%{%”h quﬁ
t han t hecacorigesttho Iuoitnbmasi'rmbdulefwtﬁpeiese]hd respdugive |1ch0uf(,(,t becd mﬁi%)oﬂmta}n&d@ﬁluhw
is smal ] er H an the congestion threshold of the cell, the managi ng nodul e

r educes PR ICBAEESOF on t hreshol d of the cell and/or reduces the service
rate of thendbgaser WidbhiRenboawe Q§6U0%rl}7,m%ng before the mand@ng HE:AP Qé’tﬁf’&u%c
according to any one of clains urther conprising a prior

30c onpaginggsting Héh0ﬂhéﬂé@hd-dnwbheubmpbruivnwgmparhh@unb@m@ewubimnhﬁwgumed

to, bef res ective.resoyrc occu

by tho S o SER P TRREU RS B Gl SRR L b L FRRET b Bul G TSGR BE
cor r esperishangs, tvehdr¢1@ if £HAMIGEE 106S WPHEHoRNINERE tiat reb@RSds dedBniby BeShcPbcarer with
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