METHOD AND APPARATUS FOR MANAG NG RADI O RESCURCES, RADI O NETWORK
CONTROLLER, AND BASE STATI ON [0001] This application claims 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 [0002] The present invention relates to the field of radio
conmuni cations technol ogi es and in particular, to a technol ogy for
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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 befween 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 stafion, 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
RY9 (for example, power contro] and soft handover). Main features of the HSUPA include 2ms
short frame, physical layer HARQ, and fast scheduling,
|6004] As the HMSPA 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
25 algonthm, 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 100051Enbodi 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.
51000611 n one aspect, a nethod for managi ng radi o resources is provided,
where the nethod mainly includes: SUMPAAULY I Ng respective resources
occupied by at least two types of bearers in a cell; conparing the acquired
respective resources occupied by the at |east tw types of bearers; and
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a corrq§QQQthgd5@reshold. 151000711 n anot her aspect, an apparatus for
managi ng r di'6 résources is further provi ded, where the apparatus mainly

i ncl udes: acquiring BRpaC§YirEsdoDGciociuped anfdgured yhes @aguideinre&pect i ve
resources occupied by at least two types of bearers in a cell; .
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by the1§5R;QLﬁ?st two types of bearers according to a result of the
acquiring nodule; and a managi ng nodul e, configured to,
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bear er wﬁﬁg a,ﬁ%%hngﬁ_eTrL ve ri§__r% Qrwﬁhan or. g,uq% tp a correspondi ng
Chr eshol i 1808 % arbrvr hamee i SHEThG eriaPughne BER Pl o °Te Fur ther
pron degoonher en kh@hEaghipectNet WPFAkatGO T8k 8l Meludesurt8s FRPR%L M8 ddDwhere
managi ng radi o resources 100091l n anot her aspect, a base station is further
provi delde appisptas eI pagdudpsat i on i ncl udes the 30apparatus for managi ng
radio resour C€%n 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 to 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

tow 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
25 oceupied by the bearer with the low bearer level to the resources occupied by the bearer with a high

bearer level is 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.

H0009] In another aspect, a base station is further provided, where the base station includes the
30 apparatus for managing radio resources.

[6010} In the embodiments of the present invention, by comparing acquired respective

resources occupiced by at least two types of bearers, 1t 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 1s reduced, and/or a service rate of the bearer with a low bearer level is reduced,
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1001011 n the enbodi ments of the present invention, by conparing acquired
respective resources occupied by at |east tw types of bearers, it is

det ermi ned whet her 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 | ow bearer
level ig u . S.f ness. of rvice
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BRI EF DES@BMR&MGNxﬁEoTbEuERAMVNGS [0011]F|G. 1 |s a flow chart of a method
for managi ng radi o resources according to an 5enbodi nent of the present
invention; [00121FIG 2 is a flow chart of a method for managing radio
resources according to er..enb f resent. i nvention;
100131FIG 3 is a ?I ow b‘?" E))fﬁ%é"{ ﬁgﬂ‘fﬁ“ Th&nggﬁ% I¥&di 0 resources
according to further another enbodi mrent of the present i nvention;
10100148611 4FIG & isGhel®t ckard bf UChitiiald diraghadmind 1&“()%@&%1@&“50&)%11}5 to an
managi ng radi o resources according to an enbod |nen% t he present

i nvent i Grpodirpentsi thagresni yrvanisehemat i ¢ struct ur al dlagran1of an appar at us
for m [ I ano
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appar atassbddhnenraia@igi pgsohativenti@gour ces 15accordi ng to anot her enbodi nent of

the present inyvention. DETAI LED DESCRI PTI ON
P %8 FIG 3 15 a flow chart of a method for managing radio resources according to further

another embodiment of the present invention:

10 10014] FIG 4 1s a schematic structural diagram of an apparatus for managing radio resources
according to an embodiment of the present invention;
[0615] FIG. 5 1s a schematic structural diagram of an apparatus for managing radio resources
according to another embodiment of the present invention; and
{0616} 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 methed for managing radio resources, and as shown in FIG. 1, the method may
include the following steps.

{0019} S101: 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

I
N

bearers may be two or more, for example, R99 and HSPA.

10021] Here, the resources occupied by each type of bearer may be indicated by multiple
manners, for example:

[0022] AL Average throughput

[0023] When an average throughput is used fo 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.



100171To nmake the objectives, technical solutions, and advantages of the
present invention nore conprehensible, the foll ow ng describes the

techni cal solutions of the present invention in detail with reference to
enbodi ments and t he acconpanyi ng drawi ngs. 20[ 00181Wen at | east two types
of different bearers exist in a cell, an enbodi nent of the present
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of a user with'the average throughput "being an i nternedi ate val ue i'n eac
typd)  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 (SP1) 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.
[6026] When the single-user average throughput is acquired, the average throughput of the user
in the preset period is 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 cach 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.
[0628] B. Average bandwidth
[0629] When an average bandwidth is used to indicate the resources occupied by cach type of
bearer, a service average bandwidth or a single-user average bandwidth of cach type of bearer may
30 be used for indication,
10030] 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,



5 of bearer may al so be used to represent the single-user average

t hroughput of the bearer. Particularly, the selection my be nmade according
to actual demands, which is not limted thereto in this enbodi nent.
100251When the service average throughput of a certain bearer is acquired,
a total bit nunber of all or a part of services ina first preset period
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|0035] When the ratio of the single-user average throughput to the guaranteed rate is used to
25 indicate the resources occupied by each type of bearer, the ratio of the average throughput to the

guaranteed rate of a user with a maximum ratio of the average throughput to the guaranteed rate in

cach type of bearer may be used for indication, and the ratio of the average throughput to the

guaranteed 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.

H0036] For the different bearers, the manner of acquiring the ratio of the service average

throughput to the guarantccd rate or the ratio of the single—user average throughput to the

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

Lh



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) nay be
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illustrated through exanples in subsequent enbodiments in the application.
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by the at |east two types of bearers. 81As descri bed above, multiple
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occupi e F each bearer adopts a
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[0042] 101 cach type of bearer, a level (called a bearer level) may be determined in multiple

30 manners, and the bearer level of each 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
sttuation, the bearer level of R99 is lower than that of HSPA, and under a certain situation, the
bearer level of RO9 may be higher than that of HSPA.

[0043] The bearer level of a bearer may be determined according to an average throughput

O



100391By conparing the resources occupied by the bearers, it may be known
whet her QS of the services of different bearers is fair. For exanple, the
at least 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

di fference between the resour ces occupi ed by the bear er with the | ow bearer
level gld‘tt %t dﬁ C%L!ll’g F? VIQL 10} t%%,( b{:?]rgégaﬁg{vgia&blpuqt )H)_'f am g{]? ggar rthl‘ég\{gthe

is grea er I'rs

resour 0esr @C@ﬂu mhfadg:@)éclﬁdﬁahbea}ﬁ Riritpdrhalt be al gavt ke arcericdsemelhe Bedrfle of &5 QUNCES
occupi ed by the bearer with the hi gh bearer |evel is greater than or equal

to a séétjw& it dpeids od all or psparoRtiSeRvices inHhe bener IS bearetheitbes \higbegvmz,c
di ffer gty %ﬁ&qt cHhand (H ijlla(lu a EJIQ(P){lQ&I el b gi %Qaptﬁl %@rae]qlr:h E)%«IIIC% tﬂcvcfg%n t]ot, Rcatu

services o erent bearer§S is unfair execu
pr oces sl ai lsglperfragearpdorigngd’ dlher pr;maedurses seinckde bLAQ4 hiHersgh béa:SthUbld obehe
illustrated t di fferf;tc{ulnanners of. hndi cati ‘g’g the occupi ed

at for
resourc?é“el\}‘aqbéénlg]f AR SCPEQUIINR TEORIGY 8T AN @T s oL yR CEh e R dearchdiys pdigh
the sangapf 18 fEBObear ath?lﬂ?Q i S ma?tz&%%k)gt 5@%1{?@ 0?6l otrot c} 'i]tyoﬂlétq}?&sqglthc

val ue greater than 0, and the sécond t be set any nuneri cal
val ue glreeareasahagh HeareThoyehuneri cal val ues of the first threshol d and the

second e set, accor ua demands, ,for

RO 15 ey B I w oo o O B e s E g RN L
t hiig enbedivimnhe 1ckQAZIEARCRCH: tItM@ﬁcQ{oi@ﬁa{cﬁ‘&tcdﬁl Jn%vtﬁl )(UQ%II L&diRs b reﬂ’so be
l evel ) may be determned in nmultiple 30 manners, and the bearer | eve

each t yfi@élctﬁd fseader irmyubré deppmlsriforettanpto tisl syvices brloagtgal a sutdmatnq:nvncdsfpt
rray be (% lgl% &9 qu(.r%gh(téb E eiecqg (’]V ’Jis(,]'%; Ilé&gg’ﬂﬁg& 1}8‘,&2(?_ il} '[ﬁ_?hs Li"?qﬁalfngb}f’[ Under a

certain sr uatl earer eve 11SPA, and

under 20045}t ai tn sidliigiah] 01, ofdi@obearedlsd avedtyofaiRIRqIRYmbas Thoban bhad, thake
of HSPA. 100431The bearer | evel of "a bearer may be determ ned according to

an avergErtRrdaghpbe degarnd aoeording ertllerwltenwntss@frwdwam fThe obeatermay
an Iaﬁvertﬁgl?ittprtlltcoﬂﬂahr){t:&f (@lcils{tagtatabc%%t% Q%d YRE L Sydilda pﬁ:ﬁre‘grtg a¥ nreglr\{lr%ﬁ glhlf’hu%t

schedul rio servites in

t hr oughputu Jﬁexmms forf exanipl lei@u@]&il’]i{, rbtougielrsurs oegifficrent hearbgar er. The bearer
with a ﬂi hl %ﬁ? Frou gh demand of all or a part of services in the
bearer | 326 hisg R DRses 2 e éé%"“mbrh‘th’@l‘b‘efar]erf“%d‘\‘/q/t”rfCﬁu% Gierageragel the bearer
priorityRrh 18k heder gypart of users in the bearer has a high bearer |evel,

or the bearer with a high average scheduling priority of all or a part of
ser vi celdO#h t hén lmearaerpcehdsy adhtigh tbeame;usth(eveh gshoid bhewchedlr erconpéshiona rbliegding

of throu ut, demands of all or art o vices in the bearer has a
hi gr? be}eP i 1%49})% “1%:&3@63 EGE Y ’fdratrgerecrréwb[rﬁyneéc%r Bay é!ﬁ%rtccammgm
to act uahudRIBNES: @Jc@ucsﬁ§a%mi eqwﬁd]‘l%glot‘dﬁ@ﬁh(\ﬁ‘l;% t-be- tltﬁ@dscﬁﬁ&a fS qcﬂﬁﬁo@ation

certain threshold is sel ected), and the part of services may
sel ect eAGED L] lwgd@marmdualldp‘d‘emnhsumf ohdagpkiaapl@fi-Rite @WMISC%L(hBICOINQHMQm,
to a certain.ser ertar n s)ednrmcmti}/cpes are selected), which is

not i rﬁ;otaé,do nﬁbmv (Efo‘% PHT% oé CETES RO e,

|6048]} 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.

[6049] 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 fairness of the services of different bearers, or the two manners may be executed
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 cel] is smaller than the
congestion threshold of the cell, the procedure is continued, so as to prevent repeated adjustment.
10051] 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



1004511 n addition, the operator may also directly raise requirements for
each bearer, so the bearer |level may be determ ned according to the

requi renents of the operator. The operator may 15require the priorities of
different bearers, and the required priorities may be required through
mul ti pl e aspects, for exanple, through the throughputs of different

bear er sy, HRAGHRIA3yived ierd(Hﬁ@rc tk?coipcg@%ti' mtdh'f ﬂ&rtg(l)‘goptl 5@1%1&@ gsg@:}j n? Ft)m ors
reduce a service rate of earer mnt l'ow baar er | evel

aspect ,is byiarnedlsrmongeqnlhe tigesigébof tn celh rczesthmicd agfl/ot He eelitg rage cfthgbsdr mo\nnh r}
reIeasrn t on e tr| ered i n nce, re the caongestio

ol casi Y bBRY RV Shay Hci b a7 Treg s dteOPSauetsaR! Tatererraduaney: poser
swi t chi fgreh Y REIBLF] 9/'1Jn%wnﬂ,nﬁrﬁaln‘icﬁlhﬁ‘?néﬁr()‘i’l&1‘?0 fQS;tenegotiation, inter-system
handover, and adaptive nul ti-rate (Adaptive Multi-Rate, AMR) service rate
r eddct i BA52Is0 é@ﬂFDHMﬂWﬂbyeC€B$dVM%ne©§y@ﬁtﬂHEdsewbmcg§9@hndﬁﬁferenﬁkuxdsmr

pear or GRS e 1Bk g T RS oYt EERELCPH MTuaEE KPS EakRadh Bl nt e or

di f f er embt @e@rerspmwﬂhag the sufphoeshighp04Adds emaliberupgenst dadntiRaticone
of the tmo manners of reducing the congestion threshold of the cell and

reduci mjotife cadpdingat phile ResenhEvBriEgreprowiden agpahobipryeaneaing rediel respaycdseand
sel ect eq tho 1ﬂcmrdm{1?a\$(£]9%,%§)u %[‘r Qﬁ%av?cjm ﬁrhg%ﬁqg;}/d &85 leJI isd{s J(ﬁ[; ?ﬂ‘tlcd & erc;(e)'\&nszts
or the two mannets ma e execut ed s mil I's not

t he]lﬂet oodenpichibs L&d’b@fqﬂL Ehtar uBTI)E@ﬁz@]HBdmﬁd‘},enhdubeﬂw ol 1&1191% @61355103 [ S
execut e I e determ ned whet her the | oad of

t t he t
t he con@ggh on %H?efé%r“& T (R CEEE PeTVRR A VEIREE Hrémréé@aisorf ﬂrqq%@%ézrq tréifﬂ“A
snal | er (ﬁ]b@iﬂ t he,.qengest L an ti%ﬁ%lhpzl\g’r ?ifSﬁ}J)\e \&qﬁi 75 %h%}‘ dqjlld[l B ¥ SP/? in this

contrnued SO0 as to prevent repeated adj ust rent fe meth
nanagrngnhaﬂmenvesources of this enbodi nent, by conparrng the acqurred

t d ast two t ers,
dot or ni Wﬁssresﬁhérmﬁk %gf'*slef&} H{w g \Hlb@’s%r Qe é@rﬂ qaléalr:é Gsqricr arrrau
andid f e Bhy B@@ziﬁ%r}{ ! Ic(ﬁ%xﬁlﬁlpw f(fr%r‘r?d?!{ ci@&@;f?@& EFSrUBERLEi ke the R9Y, ﬁh{,

han

congestion threshold of the cel is reduced or the service rate of
bear er WRBHEr tohétmtbwl%é"air@r\ﬂi«@v‘eiid&Osﬂmel@hp‘etdm)Sbﬂ akividong afotad et imebe@oiSa preset
farrnes bearers ther

e R e T R S TR
havi ng we ziuyﬁtﬁ.ﬁruﬂt heareise beitng pRRG pachdHIRA Hes udc@k@NindfkafNthe service average
throughput in the HSPA. When the service average throughput is calculated, the preset period may
20 Dbe set according to actual demands, for example, may be set to 8s or other numerical values, which
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 too heavy processing load to the processor.
[0056] §202: Compare the service average throughput of the R99 with the service average
25 throughput of the HSPA.
[0057] 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 8201 is compared with the service average throughput of the HSPA, and if
30 the ratio of the service average throughput of the R99 fo the service average throughput of the
HSPA 1s 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.
[GOS8| S203: Reduce a BE service rate of the R99 and/or reduce a congestion threshold of the

cell.



exanple for illustration, and it is assuned that a bearer |evel of the R99
is knowmn to be Iower than that of the HSPA according to a sum of throughput
demands of all services. As shown in FIG 2, another enbodi nent of the
present invention provides a nethod for nmanaging radio resources, and in

t he nethod, an average throughput of services in each type of bearer is

used to,hhgli ca , I [Qoccupi ed by each t f . bearer. Tpg.neprod,)
ssec, LAY C2LF EARI:E5 A0SRV L0, Do BICRRLRR 8RR ST g
ser vi ceacavemagebd tipgugh putdvalke lkerRA®: angeithe BREAN: 10@SAHIhendiBRAZRaER ice
may be HSUPA or HSDPA, which is collectively called the HSPA'in this

enbodi Bt CIUBIS5 Nier-SEEPey hedismigiingataeprimHeblp AeaditPiepetice K& emggotiation,
manner sinf%F—s?s(’EgH' fnfl vérhg]é(f -rﬁhcfeé@¥gri‘%?$reﬁl%aio hrsQ l{ghtp)ulthg -I n(-: { oeSd "‘f'z&%gﬁie EL the

For exanpl e or a best ort est 0 E) servic the |

nmaniber wfviasquidiifergnittieercser vi ce average throughput nmay be: dividing a tota
bit nu in preset period by the preset period; for the HSPA service,
an aveﬁﬁé@neff %PPW@“r%WEdogyfﬁ cHgPRe dd et fhe &g st foddiianess of de
in the REGSALIRISHLEH HEEPRaYIRE bE AnbRALGat e the service average throughput
in the HSPA. Wen the service average throughput is calculated, the preset

peri od 188911 20 Ibwayét vadestodil it tcacad tualwdenmands of Falucexahplcengavayn Heedetd
to 8s or. other nunerical. values which s t limted theretointhis .
embodi e CRLPRHERU R 5o d e b B P oy et Rl "o Bedat Mg oS e
a process@e somcher aomebidaittis, 99 tRS 1@ maiRE ey @Sc{@Lfed eS8 uRincHS§ Y, Swkh is
different bearers wi thout bringing too heavy processing |oad to the

pr ocessist linipgsbaspop thicgmpadienanhe servi ce average throughput of the R99

' ' - h 11005711 .t hi :
erbodi ngat e 1 ¢ 1 AR E RO RSP aPlr YR S SY RSN B0  S e eml or

enbodi I S assune ear er

that ofillubteatidBRAhefdek @hdi, b @ fenceubesneana tHaEhioTeHARAS WEbalYor sl Reuihbe
ratio of the service average_throughput of the R99 to the service average

t hr oughiputmBF- PHECTHEPO! cpsBndiBed il ahigaarbagenetr bugdgtion & thensvRaecs pfdponers
is o0 i £ o tn8 BEMKIAE A ; u inQhe the HRPA and L .30, the
5 a0 8 GeKoecnusnate g SR gl Ry IR N0 M, 670,10
t hr oughputnpdd, MIBIGISPALitiplgingat eviultiphnOatpuequalitiplo-igns esanilé-bu@ahol [0C-HSPA

excampl oibue! S 185w 1ET b PRy, o0y aa0s: (craiibe o THE IS BN e maPElges 1
the RO9LARAMBHIHEHUE BhedhrEQNORSEARh, LDAGRAG) & @l LREHHE! bf 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.
{0063} 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 radic resources. In the embodiment, it is assumed that a cell has
25 two types of bearers being R99 and HSPA, and it is assumed that a bearer leve] 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 [00665] Here, an average value of a bandwidth occupied by a certain user in a period of time is

used {o 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.

{0066} 5302: Compare the single-user average bandwidth of the R99 with the single-user

9



[ 0059] I n one aspect, by reducing the congestion threshold of the cell, a
congestion releasing action nay be triggered in advance, where the
congestion releasing action may include BE service rate reduction,
inter-frequency |oad swtching, uncontrollable real-tinme service QS
renegotiation, inter-system handover, and AMVR service rate reduction, so as
to i nmproxe, Iddidiness . ffspane Sservices of different bearers. [0060]1n
anot her asdﬁject ,1 Vbfredu?:i ng the BE service rate of the R99, the QS

f ai r neskVoT] t hén des vinbedinodt.di i exentd Hearler seanayleed! 96 theROHPY twed .than that of
[0061] I ! e understood that one of the two manners of reducing the
congest‘i’tb‘fiwwge@ﬁgﬂﬁ Slt{i."‘l)efm% (st thy oy or BaliEI MY Hé "B’Egs%td\‘/flgﬁé“‘rﬁa?‘éwé?“ the
RI9 maysif@ecstbestadc band WREIPYENLE TIPS hatihprstcl RREaddNBind®iMh S8 ShOfiSPA. The
di fferent bearers, or the two manners may bé executed sinultaneously, whic

i s rot $inghetied atrerest dandwitiii of ébddionentS30] 0062 par@iddiithi tw, singleslouhderbge

il Tustrated.that two.types .of bearers .are taken as an exanpl.e f.or .

11 st SRR ok Y BER Pl S S P e B P B Pn Y S B R e R
bear er sand e Jigad us@ndvealgeMRNRIdth FShEH GIA iIMMetr i1SanN@t c@XERPlal fis€ thrbdhold
this enbodinent, In addition to the two types of bearers 5 being the R?Q
and t he(Vispathexanphreheld mey bhiny enbobiaherite coratesthaye@rier exaeye.di4slkbiesi §303
for exagph&ed MO (Mul tiple-lnput Miltiple-Qutput, nmultiple-input

mul ti pl é-output), DC-HSPA (Dual Cell HSPA, dual cell HSPA), and ot her

El SPAT( @68t | ¢308f CompakdSRAYiteal ek vBesh desiminn dieperaodii@nin ofe R$Land
present i v%tion, in addition to that two types of bearers coexist in the
cell, r’rWFg{% ;}bes of bearers may exist, and for the situation that the cell
has nor ggkypes QA Bl BrerlPER0NEL HaL.,.0anagi-ng §.adi,0:4eSOMLCeS LSq e
simlar E)O\k/:hlloch \?ECIﬁot exe?r{ﬁl Pﬁaég&;%nﬂg ﬂﬁlégérlr}bggd?\neﬂt . ‘?@3@%}1 (I%u{rﬁtc hlg'r), 1?% the
t he met hogefuser memag hapdvadihoofr ésoiBEASs gfcatdri thae ribadjuntent thepfiisotieiiedd,of is
users nay be considered, that is, priorities of users correspgonding to _
resour c‘é‘é’sb@ﬁ‘i’pﬁ%éﬁg@ (’géb?‘n SeyIsES 6 %Hé%?‘@_rbed*reéﬁ Bﬁ‘ﬁ;‘é? wH AL Cish HnP T e @ the
anofer yREPAAH W8 Meafre HISHRNE88H avbRYE BEARN B 10 \h HEBeafe TRA O rif Qler PRAZGENYf
radi o resources, In the enbodinment, I't is assuned that a cell has 25 two
types ofbchwriey oi BwiysgrsRIGhahdarkiSPAD thnbw beirer Bssluféy inHhis eantivdanen) Iseveler

of the ] i.s, known.to be |ower than that, of the HSPA according to an . ..
aver age TR bughBCe emuniits P! Ths YaBY of DL bola B BEM AT BRI [sd B i o
aver ageelBftmicahNS3 & Usedchiod r SR I8N bridri§ NKheYSeToraNebhads: Randue i Wfrer

the bearer. The method may include the foll ow ng steps: N
level is higher than the priority of the users of the bearer with the high bearer level, the QoS fairness

20 of the services of different bearers may not be improved.
H0070] The R99 and the HSPA of this embodiment are taken as an example, that is, if the
priority of the user 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

vriority of the user with the maximum average bandwidth in the R99 is higher than the priovity of
I A g ! Y

o
N

the user with the maximum average bandwidth in the HSPA, the QoS faimess of the services of
different bearers may not be improved.

{0071} It may be understood that the execution sequence of S303 and 8302 may be exchanged.
10072 S304: Reduce a BE service rate of the R99 and/or reduce a congestion threshold of the
cell,

30 [0073] It should be iltustrated 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 occupicd by each type of bearer is an average priority of all the users

10



[ 0064] S301: Acquire their respective single-user average bandw dt hs of the
RO9 and the "' SPA. 30 [0065] Here, an average value of a bandw dth
occupied by a certain user in a period of tinme is used to indicate an
aver age bandw dth of the user, a user with a maxi nrum average bandw dth in
the RO9 is used to represent the single-user average bandw dth of the R99,
and a r W a 1 mum aver age .bandw,dth in the HSPA is used to.. X .
repr esle&?l)?‘ “th élhlshl!’néﬂ e-cug%eip u%@%r()égé)lbcir%’_ m'hﬁt Eca - t Cé‘"HE’I’—"A'.““‘[‘bG@Bf?‘@%@@ to the
Conpar ectdiecesionghgedsetachvepegthdaandwlettdhetisdrh encRBn ol &he:it the r&doRee8 vb&Plicd
average bandw dth _of the HSPA. [0067]In this enbodinment, it is assuned that
the beadtefach &siof bpareharcroquirel. fwspmpleaH it mstimes that dha-sprmec shrgugit of all the
di fferenge.. eNLthe Lo i S aeasur ed b i.0g..a.di : . bet ween. t he
ol ngl e toosaverans Pchbtn DR RHygH HhPefetlah) BIAIER QPARENE
bandwi dhhsoticthactB8PhcrsitvereSpsiding] e-ths aroaves agephdngwhebdnraf the RI9 in
S301 is ared with the single-user ayerage bandw dth of the ElISPA, and
Tt the 1T ¢ b@ﬂ%&lﬁ%@ﬁwphé’}% '“n‘g‘F ‘L?sé?"”&%ﬁe?ia‘ggc’é’éhli%r@tsﬁs(51“"11'1‘11%‘@0([‘?%0 AN
the singlifesyseih@YRIaGaNIRNIWALR p?i%ri?i@sem?% dogsig&%éta?'ihetm he AVl H QA
first threshold §V\/nere the first threshol d may be any nunerical val ue

gr eat erthe heay vOih thohighxanpitejs @4blebite haye, thEBBei Qoxecut ed. 10[ 006815303:

Conpar jorities of users.with a nmaxi mum average bandwi dth in the R99 and
the. HSPRY Ho06S TVRBROTIET R s Bt BBY e PRBCSPIRYIES (WetPhavtral minaging
bandw dafioatsduhgs R32 ARAcWHAS: BIMA! BreUBhiraBderAgachandw dth of the HSPA is
greater than or equal to the first threshold, it is considered that QS of

the services ofnd@rqfisnrgenodplsaiier sonfayrdsetonnfare respiatiss resharcps poniptaddy aficast
t he 15(#651?%& Msed Lo, meagur e t he singl e-user average bandw dth in each
may- be imbe

bearer P 1(I:]ce)ln%ared. If the priority of the users of the bearer

with the | ow baafefpaliayehoduR9902. noohbsre@mediipRAL fhelrgsgeotd rdsb@ReObe@HAl by
to the priority of the users of the bearer with the high bearer |evel

( FI SPA fﬁﬁ at Jipsd TeRbYs REReyers sgouding ter e led thasguirinarhedye #okiang of the
users of the bearer. .t N b Jevel is higher than the priarify,.
of elt"he users of(:ei {Tﬁéd%% pleigr)(m\?mctéﬁﬂf h%ﬁﬁg{érﬁdb%éardecrc glldte}%#elu,‘? ‘{ﬁg%g’(ﬁa??sﬁesg{ e
200f t hengerivicasiudd 4@, frfdreatcobgation shioehpldof theecll mﬁﬂ/@v&dmcé.Q@&Qﬂo'EP@teﬁﬂghc
and the HSPA qf this enbodinent are taken as an exanple, that is, if the
o or i LFIBF Wl lidefe: 'Qﬁﬁ\’ilhﬂﬂ%&i*WMI%@Pag@*l BERPHER G9URINE PRITE hegrarovih
than or, gRUBtart:OlclE8nRIhOdshrc0d ()&]?xgieﬁjﬂf thWé)te;};'re; DRI cl%}/?%\/%gﬁr the ratio of
bandwi dth in the HSPA, S304 I's execlUted,” and if the prifority of the user

Wi th t he meseimaspeprcade thabdwicdvithiadotHeaRe %eviek tohihg hesoutdaancdupeedoryi e ibeyrer

' [ i PA, th S
]9 ;I%%ﬁtez\giﬂg?l%g%%ctggqr@?vce’céga %‘%:zgganﬁlgiyglr g(ﬂj%] %aangm'c%%)gndh?g %hrtlgsho d. the Q

[0076] In one aspect, by reducing the congestion threshold of the cell, a congestion releasing
action may be triggered in advance, so as fo improve QoS fairness of the services of different
hearers.
[0077} 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 fairness of the services of different bearers, or the two manners may be executed
simultaneously, which is not limited thereto in this embodiment.
30 10079] As described in the method embodiment, in a certain cell, muitipie 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 fo a guaranteed

rate. Further, the acquiring module 401 may include:
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different bearers may not be inproved. 100711lIt rmay be understood that the
execution sequence of S303 and S302 may be exchanged. 100721S304: Reduce a
BE service rate of the R99 and/or reduce a congestion threshold of the
cell. 301007311t should be illustrated that in this enbodi nent, using the
si ngl e-user average bandmﬁdth to indicate the resources occupied by the
bearer is take I ian sgenari 0s, . ..
the priority o? ﬂﬁg%@ -%Rﬁd é&@ﬁ%ﬁ& é%egxﬁpgikgllgﬁ%%ﬁVL%gq Legﬁ%g%s
correspbnd&hgﬂtotﬂhethﬂﬂawneﬂasmneuptsdnﬁyAeﬁch:type of bearer is greater

than 1, the prlorltg of the us rrespondln to the resources. occupi ed
by each type of BESPdracHungg & ey eprpBiigtyd Jp HPTEHBCTSBRRCCING Smle-user

corresaﬁnﬂgﬂmuhgghﬂ@b&qgeMn€§§n@&%Hﬁksﬁb@MulhﬁuQQ@n Here, the users
corresponding to the resources occupi ed by each type of bearer refer to the

user’s nentioned mmenﬂnhen%esdumeé@Loc@dpnmdibydeanh:ﬁypeﬂﬁwubeaﬁennarevua5t
acqui r for. examle, 1t is assy d tha aver age t hroughput of all the
serV|c§£md?“hg%ﬁﬂﬁga%ﬁﬁﬂ %?2“%%8 E@%Saﬂ% 5‘6§0Up|ed by the bearer, and the
users corresporRdhiieh teuat;t%mangenw &)ﬂﬁi@ﬂc@ té ReMRERST R@ﬁ(‘f&@@@ﬂ%lcﬂ&d Qvdr bgc
resources occupi ed by the bearer. [00741In this enbodi nent, when the QoS

f ai r neskangpighy t”eiﬂiéﬁtlbb‘ééweﬁ@%@f beragrant dedellt e QoS fai rness of the users
with the di ffer eﬂtﬂ\aM {%%uhéhﬁusntr’gw}eb&nﬁ r&?éddt%r gﬁﬁé d hledil aﬁh%m Lcé?ﬁfg r""&‘é

exanpl e, the user F1orl by i's en ave

10076 1 AuveerseakiionBlffutobf thbet RELFROtydcd e BEdran if Ufectddtno @@Qyziad!%@d afic;appar at us
for managi ng 10radi o resources, and as shown in FIG 4, the apEaratus may
P

i ncl ude: a sixfh d&@qu% HE-ROMEe catigured i Harie e EwEgu éhcrlespemwe
resour C@ﬁ Q(ﬁQHpJv@ptéQYhz ip%?s ];t 1%3!"91 1@'@9 &0 %Té'}tp ﬁ?‘f}g aras '11{] 12 &8 t(g a 6ucucmtccd 1dt(,a

conparlng modul ured to conp resp ec rve re

occupi edoBY] thébahnhe&xﬁmmmandy@ﬁswm@ b&mneﬁskacdmrdmngxt@w@a@ﬁ&hbhd@ﬁutM&

acquiring ,modul e 401; and 15 a nanag |n9 dul. e, 403 con{ red to

accor di HEEEG G St hESRMESE coBrc HET S ABAR VI HHES aBS! oYaaus:angwidih,

COmStﬂh@r}dlti(hE)?gwc‘GVI@L a{:/étgg,ccﬁﬁ(l)u ARG o thrceﬂx'*lf;@atc‘fédstﬁevht?t?tifeaztaﬁo Qfr tﬁ@@ing A€t
| ow bearer |evel, when a difference between the resources occupied

by the cb\e,acrt@rthmttghpa% ttDVhnglan ereddevatd, mhdetdeeisnesdufc s sdtoupi dcschytivimen the

bearer w th g arer | ev §)p_'r,bt\h‘e ratio of the resources occupi ed by
t he beaPéP%m%ﬂ¥“im '%Eﬁpg?utéLEFlf%iPﬁe resour ces occupi ed by the bearer

20w th moBigh bernhrd exel of @dcﬁrtg[ﬁt & bdaham A beaulred Qus'%)x&Q%rtce&ﬁ)ﬁﬂghln@tuatmn
t hreshol d. 100761l n one aspect reduci ng 't he congestion threshold of the

cell, a01c~‘éh@‘é§tdlt’9$ﬂq dneaslp ﬁg dxa@taf#l@w ray champlei guler edftdimsiamiians éhe Beyerdevd of
' W(Pvei{@ §. I )%F 0ER%: MCL) 1%!%‘?);\5 Ghe uﬁg er (%ildi(ljl s];t]:,tc?trug}rslt thtc) 2Rl Revel of RY9 may be higher
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 level 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 is made to the relevant description in the method embodiment. Further, the

bearer tevel acquiring module 404 may include:
a first bearer level acquiring sub-module, configured fo 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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10077) I n anot her aspect, by reducing the service rate of the bearer with
the | ow bearer level, the QS fairness of the services of different bearers
may al so be inproved. 100781It 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 | ow bearer |evel may be selected to

i mprove, .k fohhesaryices of different bea

nannergoehll}g @ hlf’? g%ﬁc f))mnlﬂlyaneouoéI‘B‘yp A qusfﬁlsm ar?g?lcf ﬁ?lf’@%%‘ﬂ’ tﬁlég’ﬁmchmd
t hi s endfabé hemntr. w&@i@ﬁx?gﬁ(ﬁs;:aﬁﬁerty bed bna biél@oﬁﬁich‘pﬁh Ehdaedi sent , dl nha
certain cell, nultiple types of dlfferent earers may exist, and the ty

of the bearersan"éwcb‘("écai‘%}\/ol%i‘*i MSMEIng sb-wedHis) eoniRogeG e dasPmincT s b@%@uﬁd@ls

occupi e r Y A i n far .
el o o ERE e BRaLy o ARor A 6! KEHES, B Pk RLEBERESs 1fLor
averageht Rpr:oughphta High avcgugr whtmédlg;at(mty B aitl pen patthe sacoies ih g Weackuliehid0ds
ma inc I rst uiring dul e, configured to

y Bic b ha ﬁgﬂg I F
acquire 1‘c“?1 1% Cr“ééb‘é"& pUge éf“\‘/’i gty P”aij“é’“’civl‘ir"ﬁ e HUETILE perl heT 4 kel saipices
types of, doRarers in the cell; or a second acquiring sub-nodul e,
configured to acquire their respectl ve singl e-user average throughputs of
the at | east t\&ofquyfbebccmﬁ break ecquiting tshe-meiuls, emfigaraihior de@iguitii beurer Tevel

SRk, SRR Syl tHSRPESH YRR £y e

fournt h @gahids iofighs BPC{MUL RigheP MdnOthe Bftatd 186AWITtRe LRGIF WigSPESY I¥Rrity of the
si ngl e-user average bandw dths of the at |east two types of bearers in the
cell; otenzngdp pf H%a)@qmicmm sub- nmodul e, configured to acqw re the rati o of
their respectivepservl,ce 110; e th of th | east o, t ype _‘q
bearers in the\écié ﬁ 1&? i% (gr aﬁ?gm ?Lg Z(Lila}%qglb Coftfighef 1 9 dsct%%fnﬁl i&up?mg?‘““

sub- rmckwlce! digowfa gk eﬂtht(mgapquldh&mﬂhef flabt #paf of helices BSPEGEAIVE wHeRUhE hUSeF
aver age roughguts of the at least two types of bearers in the cell to a

guar antlézé G dbebeaqrgonth pdvih s shteerdwubiemandy il eflmy anrnessrviegs inebearer is
ser\ Ceing &Hﬂ%ﬂk%@#&lh&i& TH)@%L%&QJ@) FRS %Lﬂl\{grf %gghéﬂbfgﬂg’gg& LMo fse{)%égp

aver age bandw dth e singl e-user average he ratio o
ser vi ceseaxessage Hehreoughput to the guar ant eed rate, and the ratio of the
si ngl e- uaranteed rate, reference is nade to

th t to.th
the rel @@g’ﬁh 2’% 2‘?‘%6 6?}?{5%9 RJ?,;J Wéﬂﬁ?ﬁé%gf&?%ﬁﬁ%i%ﬁﬂ thigrirabpdigerioby fegwripsdhe
here. 1Q08HJdhephert %sol.l?c\é@ )c&ﬁnc%qm 1E¥19ﬁdﬁfthQ%é§roi TRYreRe1aS AULLSHed whether

accor di ng to an act ua tuati on o ‘ o
the QoS of the services 01 different bearers is fair, and if the QoS of the services of different bearers

20 is unfair, the congestion threshold of the cell is reduced and/or the service rate of the bearer with the
low bearer level is reduced, so as to improve the QoS fairness of the services of different bearers,
thereby preferably implementing management of radio resources.
|GO83] Further, in order to prevent the repeated adjustment, before the acquired respective

resources occupied by the at least two types of bearers are compared, or the congestion threshold of

(3]
h

the cell is reduced, and/or the service rate of the bearer with the low bearer level is reduced, it is
determined whether a load of the cell 1s smaller than the congestion threshold of the cell. Another
embodiment of the present invention further provides an apparatus for managing 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
teast two types of bearers in a cell;

the comparing module 502 is configured to compare the respective resources occupied
by the af 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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or set according to demands of an operator. For exanple, under certain
situations, the bearer level of 20 RO9 is | ower than that of HSPA, and
under certain situations, the bearer |evel of RO9 may be hi gher than that
of HSPA. As shown in FIG 5, an apparatus for nmanagi ng radi o resources
according to another enbodinent of the present invention further includes:
a bear egol gY@k @}qgéﬂ LLa) m%‘t‘h?@%ﬁ&é of SRddIg W?l@% it (,ar&ﬂ%ir fi L{]?}St%ﬁ%ﬁ IEF ihan the
| evel s of the at | east ypes of bearers. earer |evel acqu

nmodul e mu¥£MMmedn®yobthnh@cLheﬂheamemghgmebwﬂéf@ﬂch bﬁanmnxhonommnn@mgmm a

t he demands of 25 the operator eterm pe the bearer | evel ac
boar or oy BPn el A G ea el S TRt P ey hetshp Britians eelf atgor
to the ralevairRES&E LRI Wikt TRE BofearhadivAEaNE difﬁt‘éﬁd@‘?fuw&hq scbﬁ@{n‘ﬁ{cs

I evel acquiring nodul e 404 may incl ude: a first bearer |evel
acqui ri pryusiel-brrobie beareicwii i dow édambicdelt cmc rﬂmeut)h@m@aquemdllwm bareowdi adigho

an aver thr t . de d of al rt,of serv

where.nargesr 8r P38 rBETPER BraPue o R B wCiedRt A dg ety hatEnp w© e
demand gkowbis @cudicPdF thObeas@WMULL B ghibeareP @ALET dréatdli tBRCH: dfaNiot L& rRefhRiing
| evel of the bearer wth a | ow average throughput demand of all or a part
of servilE®§oldn a bearer: or a second bearer |evel acquiring

Z\ljte)r gggwp?flloflop Ligvlﬂl'i(gﬁar lﬂlsggtt(,g lﬂi ri'ﬁ’(f E(ngcg?%rc?&mjnbi\{%lo n?&ﬁf?r gl) g}d& al%ﬁ dctcz mmc
| evEl ofvhtther thbéaxlern thd ttd’h] ia shhlagdil tamerhagengstion tiryshotd éﬁf tlhc @Cl Befpay the @f)ml}i&eﬂigﬁ
in a bear her tpan t he bearer |evel of the bearer with a

aver agemﬁ%il 6r:i%t“>}'0 FPaLys| G Fes AehaR Fesorr g 8F <Gyl by Bieal agest igyo types of b‘fd“a"at‘#l?id ;|
bearer |eveld geyid cmg i Wifer TRA h%’L()EQ&fli'OPl’t'ﬁ%glotl@ ofl Sl N &hgmbﬁgﬁﬁ(m'@x&i
according to a sche uling priority of all or a part % servic ina

bear er, cwhgares theerchmatiee r¢seveks ofcupicd hg tealr Eaxtvwfcohty@{,&hbg hcavear 8giéd lines and
schedul i n servi.ces..in the bearer is higher
han AR IR i EIa b o aREi oo T DR ST s eRR kiR or or 1y
of pd | [n8s| parthcObppaeiyd ‘F&Smhaﬁh AP RN 8 resoBlces in this cn@o(fn‘i’ﬂéﬁtt ﬁa?e(ﬂsg@'fnclhﬁ?éeé
acquiring sub-nodule, configured to acquire the bearer |evel accCording to
demandsb@pcrdavapenation mtmér &0%, wenhgaeéto ko tof bedier loedds of thwi 4t feaat fwcgtypcs

f d t he .op her
of che Belrar i HRSRAG TSP sby R RS sfamh et it BT 0RadER Phon FfBlan
a fifthib@abeset EV@'dL@-@lﬁMLﬁlﬁ(ﬂglm imaeutabodiaRhi gwhedntig Fegter m ne the
bearer | evel according to a sum of throughput demands of all or a part of

ser vi celM8Al t hdnpdditen; nvprdeietor grarpees Ge Qo Bimess eftdtirsar beargs tahd aomi@h* the
sum(pf EqHIQR&EtOf qg&ﬁ?“ﬁﬁl 8 %g%l} Pﬁ’?ém@cs an Tic, Qdfm 1111}4' %}%%hu cnﬁmg{:n?ctlﬁ of th(h‘pl ?Lﬂt

15h1 bear e Ieve rou
denandsmfi,mabd finthea mawticofm I@pahBRSior rnuam@e@r ﬁildm 130828, nuldnen appaadt us the
for mana di o resources of this enbodi ment

b arlng t he acquired
respect‘Mé“?@% HﬂB@%QH&chﬁﬁbﬂéﬁvﬁ%%éq%F“Vb%bi“iﬂbf¥9p%§”dﬂﬁb aﬂéTﬁjmﬁﬁuﬁﬁmy
det er m pRA, 0GRSy comparing module, where

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

25 comparing module 502 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, 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 is configured to: before the managing module 403 or the

managing 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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the QoS of the services of different bearers is fair, and if the QS of the
services of different bearers 70 is unfair, the congestion threshold of
the cell is reduced and/or the service rate of the bearer with the | ow
bearer level is reduced, so as to inprove the QS fairness of the services
of different bearers, thereby preferably inplenenting nmanagenent of radio
resour ¢ : r o | event .the .repeated adjustnent = .
ber or e Enar SRRLTRCH BB buo bRegbPEGut? SR H LT PERL Be S PLAE TR ot g s
of bearessiraseccoipabedic orrdrheiic drgest bearer tlve sk dfan @ZqubletoaBt bribsty of
reduced, and/or the service rate of the bearer with the Iow%ear er level is
r educed ¢ | WSCH SCOURPRMIMHe P WifefHEYCE PeaPIEk by Hae dspier jveitls gahighrboerraricydle the
Pongesf[zhéﬁ{hfgﬁlw 8300kl ot e 1 &labin ANBENETs0MRENTBRN AloklG: BLESSM of the cell
i nvention further provides an apparatus for nanagi ng radi o resources, and
as showmdiar reduGes B¢ stiveccapipar dtciszanayviiingdk boke beanr keejui ri ng nodul e 501, a

conpari dul.e 502 congestion determ ni.ng nodul e 503, and a nManagi ng

modul e BB\ dPe T EHECBEAN T AG GRS OB ORPHoaY ¢ qunias i the
r espectipplral @S RUECES: QGEHRI 8 AhDYorBdsph RBSE dbMBLIYPES 1R MmBBAI BhBolith@t, Gohikh is
t he conparing nodule 502 is configured to conpare the respective resources
occupi €ptigysarihed herel east two types of bearers according to a result of the

coau AT, S8, A RISy O P SR e g

configure o detérmne !
corigestwinge tly eghohdwofk tdirotied hmayWhan&: ik aﬁ)E@ra{t@ﬂgr Rhinddige Rl rdsSuRtBRl] &y
than the congestion threshold of the cell, the managi ng nodule 504 is

conf i guisd il cabedmanta gt ths appesHydPT wemaivgdio oWk, conpari ng nodul e
502, r t hg . Cf i, t, hold of .the cell and/or.reduce a service
Fate ofhg bearoanaRaLba b BRARCh Ryl HoiarprBEFY ahEn R ple R hase
resour cedidh meg uplelt thy apfreahedsenanigiiy tdiowsbeaten dsv@le @ndle tthBodiments of
resourc s‘ocrcrugi @E b% the bearer with a high bearer level or the ratio of
the reddtifRREER EUPTBHLY THe rBRHFSH Micthise Haliohnap darrodeByaantediodhB.

o eaua e B RREE o M d PGy Bt i HhFAhE aoh Al
t he condpestlicdrsdepanicipaitngiayost uhey ﬁﬁ&enﬁysiaﬁi@osapbeﬁﬁn Iﬁiﬁdﬁlipartél.?is}ﬂﬁ%chﬁlfLln’iihenay
| oad of the ce|| is smaller than the congestion threshold of the ce :
bt or 6 YHETLHpAT PRY O & B03 HeoHBHFES e PPRSBBCL: 8 PeStuF bt Gocuplite
by the @iwh@e@tmbM. A YRRk aRQANRE Sroa @R nlafy Ueh@1d-RA 08 dt NEGRL lactlugl rfee-d% g
smal l er than the congestion threshold of the cell, the conparing nodule 502
conpar exhieye theegpedivicy ef Hesolrves oddoupiedibynts Rerams|oé a)sdmdnwkg yimethe oft may
beajers. Solid |lines and dashed lines .in FIG .6 respectively indicate two
tygzré}s o?il(lglé’g‘g%%bdltlg OBlHsCt .ﬁ}'n““%&dé{ﬁ"ﬁﬁ%‘%ho”i%‘eﬁlﬁ)‘ffﬁ%‘g’hg appar atus for

managi N@OYRdi 0 Ir 8eQLr EeSotbd (HahiR: RMIeMAIMBMs RRYiInaLSIO 24 NEk UL s@oB8afEliscHONS)
acquiring ,n‘]‘)_durl_fer 505, _.COI’l.fI gur ed to acquire _t_he.bearer I evelrs Qf the at

| east tifslitiysadate pin wakperisopcritontfham paather citidy eF opoquiiang deot ren @S imply
referenge i s, made . to.t-he descriptiqn relevant to the bearer vel acquiring
et AT S U R g S S M e A

order t'ongudranteenidet QaSufyaiarneiss Héredi élfea'hﬁ%ﬂﬁe(bﬁﬁb@l’eﬁ aaish-SQNSH EemchRRin,
20 S fairness of users with different priorities at the same tine,
and’gﬁeﬂtié%@m Ae it onteh el preaeas melehobist fuderise thirt 0wl ades saserigpphrismests,
for Mnagidsadnonbesoitaes; @0de A LR RARIGE: Aot BRARRATRE URo! R1udes othe
managi ng radio'r esour’c(gtg5 as shows in F % % G\EIS%L ;or el é,“’_otlﬁ_(éu“&‘ other
appar atdsmomy npngleadedaxpraselyj drymep ipdudenighemaudlemcnb e ehd hecpisi gktboy, object,
conpari ng m)du{\e is c nfi_ﬂured t o: befoEe th(le, conparing nodul e 402 or the
ordevice. If no more limitations are made, an element imited by "include a/an..." does not exclude
other same elements existing in the process, the method, the object, or the device which includes the
30 eclement.
10092] Persons of ordinary skill in the art may understand that all or a part of the steps of the
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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25 conparing nodul e 502 conpares the respective resources occupi ed by the
at least two types of bearers, conpare priorities of users corresponding to
t he resources occupied by the at |east two types of bearers, where if the
priority of the users corresponding to the resources occupi ed by the bearer
with a low bearer level is |ower than or equal to the priority of the users
corr espepging gt &gec&i%ésoq&ama@%m ofS B bORARCAT B Wl E 8~Ljﬁﬁslb£§ri%ﬁhu
| evel , the conparln nodul e 402 or 30 conpari ng 5 ares

t he res@scmbwbnremerueﬁundmugmeg dppcifioecrabodieasts. ﬂMBh¢m¢e®;mmdhemnéﬁﬁm dre
the priorit arin Ie i s.con ured to; before the nagi ng nodul e
403 or ‘?’h‘éﬁﬁﬁm‘%}?ﬁﬂ&“ d'{ﬁ & S@H‘f‘ﬁ’é‘dh‘&’g%‘,‘%ﬁ}‘r@t"é&ﬁb“e@t‘?‘%ﬁ PHPES POl dtﬁ “‘i‘H%“B%‘TdI
and/ or #%qdHges }51{’!&&@1{ Vdop8 of AlcEpi@lent R cREE. @\[nyv\"l%@lil‘%atll&i’vc@@@r 18ht tcﬁl‘é@&num or
conpare priorities of users corresponding to the resources occuple by the
at I”easttmmmmcwbeﬁdt’@f whibigr ém&,puww@we picipleeoipihieariesept ofvenhen yidl dall within the
correspggg:W§ s? Qgsour £s.9 chpled by the bearer with the | ow bearer

| evel o0 ?Wéﬁ }3%aﬁ3 jt8 e priority of the users corresponding to
t he resources occupied by the bearer with a high bearer |evel, the managi ng
nodul e 403 or the managi ng nodul e 504 reduces the congestion threshold of
the cell and/or reduces the service rate of the bearer with the | ow bearer

| evel . 100871For the inplenentation manners and the interaction processes
of each nodule in the 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 invention further provides a radi o network
controller, 10where the radio network controller nmay include the apparatus
thr managi ng radi o resources in any one of the enbodi nents of the apparatus
for managi ng radi o resources. 10089] An enbodi nent of the present invention
further provides a base station, where the base station nmay include the
apparatus for nmanagi ng radi o resources in any one of the enbodi nents of the
apparatus for managi ng radi o resources. The base station rmay be a NodeB or
an eNodeB. 15 100901 The descri bed apparatus or system enbodi nents are
nerely exenplary. The units described as separate parts may or nay not be
physically separate, and parts displayed as units may or nmay not be
physical units, may be |ocated in one position, or may be distributed on
mul tiple network elenents. A part of or all of the nodul es nmay be sel ected
according to the actual needs to achieve the objectives of the solutions of
t he enbodi nents. Persons of ordinary skill in the art nay 20understand and
i npl ement the enbodi ment without creative efforts. [00911lt should be noted
that the relational terns herein such as first and second are used only to
differentiate an entity or operation fromanother 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.
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25 Therefore, in the context of a process, nethod, object, or device that
includes a series of elenents, the process, nethod, object, or device not
only includes such elenments, but also includes other elenents not specified
expressly, or may include inherent elenents of the process, nethod, object,
or device. If no nore limtations are nade, an elenent limted by "include
a/an..." does not exclude other sane elenents existing in the process, the
nmet hod, the object, or the device which includes the 30el enent
100921Persons of ordinary skill in th gmy understand that all or a
part of the steps of the nethod according go t he enbodi nents may be
i npl emented by a programinstructing rel evant hardware. The program may be
st or ed Whatiscomped 8r readabl e storage nedium and the storage nmedi um may be
di sk, or an optical disk, and the |ike

ad- onl net .
i05831The ﬁdnﬁgﬁléég’”WB%H I@V)gb?%f? AYPAHBS benefits of the present

i nvention @(Ecﬁuﬁltgr 1&5&%0110‘@%6111@@@)(!00;}1’@@%2 al ldaﬂ thy}f)&r&%@hings ifRgeh! ! C
embodi ments. |t shoul d be understood that the thregoing descriptions are

onl ¥ speci feep@iadhe aemiisd (1)%}3?%@’0[5?%31@(?% acenpaert pyothe abidastdme tppts diffcerdednd o
limt the pr d% Flg %ﬂ{,ﬁ%ﬁgg Thr ho 1'§r RE S gi?diﬁ(gé}n l\é’ap(tlm’ﬁ S{,Wéééslﬁ rqi"{ﬂ'b%ﬁldlli With a low

eCIUI val ent roverrent

princi ﬂicﬁlcﬁ)fiw‘zdﬁ,ewbélese;ﬁffulcﬂMEB&tM@,@n shatdsofnabd oWduphidnby e Qée@éreﬁftth anl()%g @&ﬁ er
of the present invention. CLAINIS What is clained is: . A method for

nanaglHﬁ“faﬁfdh%é@@ﬂ%@é§°“ﬁﬁﬁbPYé?héﬁméhaUhﬂih@hﬁéﬁﬁ%dﬁwﬁéﬂﬁ@%@ﬁﬁb@%ﬂﬂﬂmbts
occupi &gy ety BBSealcQyilry BRSIQf b@d?(,al“r ﬁ(fgl Ilonrcgoﬁg%s wﬁ%{% arl n ztuh gmth a high

acqui red respective resources occup
bed@erﬁmaamdnmlmgyadudhmgoﬁmpmh@esmnﬂﬂp@hﬁ@§hﬁkdoﬁf t he ceII and/or

reduci ng a,service rate of a bearer th a low bearer |evel, when a
di ff erence® bi’tr’%’é “’flrréﬁ?lé‘%ﬁocﬁ%‘%&c%?léw hy aepETEe iSRG desogigen egpicd

| evel AR ReIGAsAUTARS coschpled iRy e heater wiih a high bearer tevel or

the rati'o of resources occupied rer with the | ow bearer level to
resour ces oapupiedichyemebearervio a\hn &chhglghputs 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 hearers 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.

o
h

3. The method according to claim 2, wherein a single-user average throughput is acquired in a
manner as {ollows:

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 cach 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 cach type of
bearer, and using an average throughput of the user with the average throughput being the
intermediate value in each type of bearer as the single-user average throughput of each type of
bearer.
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10bearer level is greater than or equal to a correspondi ng threshol d.

2. The nethod according to claim1l, wherein the acquiring the respective
resources occupied by the at |least two types of bearers in the cel

conpri ses: acquiring their respective service average throughputs of
the at |least two types of bearers in the cell; or 15acquiring their

respective,siy 5191111%?11"63 %Ec&ﬁ@l@acg Qidifir P l\'agﬁpcﬁﬁ A sﬂ{gbicg & aikaI a8 @8R Y B@c;uigéd in a

bearers in the ce acquiri'ng their respective~service ave
bandwi dnhsncots tdilewat Ieast two types of bearers in the cell; or

acquiring t qelr respective single-user av rag ?andmn ths of the at |east
two types OF BRAFE LU ot ROEENpm gerage bagdyigth imgadhnape af Peatet apfapsmng an

respect i M CRIIAYLTIRUR ! RUAUENRUL Sk alBgp@balRagh Hch Y\Q)%Sotqmﬁ?%( ales
inthe cell” to a guaranteed rate; or acquiring the ratio of

resp%ctﬁiv{éeﬁlmgﬂ‘ét&ﬁséﬁ11CWéﬁngbclc1hWQ@hbutlSI of the at |l east two types of
bearers in ccordin

claim 2, V\hgtmmmn%, dSIUPIPdI ‘égﬂ P cwg{/&p gigd\tvhdr{%&)gwé,ufn 1§u3€‘§mtcr édﬁlF g dhlhgﬂ E:(r)of

as fol |1613M3c.1 and Wete kil NieRGeabsFOfidiv bh e MBXI RUIR ﬂ’i@%@@@ﬁé hae@gfiR thelil) the
each type of bearer, and using an avera?e t hr oughput of the user with the
g

maxi muniETEEdgE YHIG ikt LIPS Watireryaselnefsimbeen aysraghdasiiwiglite ofiseeh type of
averagqigﬂgoughput of each type of bearer; or 30determining a user with an
aver age throughput being an internediate value in each type of bearer, and

usiity an agelThgenctthiioughpity of cliihe2 ustercid 4 Ratiohel Bv elrigfisudch hottg P uiroBiphgto
the internedi ate value in each type of bearer as the single-user average
througﬂgﬁﬁuﬂﬂ”@&%Hﬁ%Vﬁ%qWVibédﬂEW““Ids“ﬁ@““The met hod according to cIa|n12

wherein a %L@Qlﬁl:&ﬁ@{]s@\(ﬁ'ﬂﬁg S Ranegw dhb o %hcg%g:%%eiﬂa durg? @Jtrfﬁqg@ %uﬁ*%?lc a(?wﬁl

deternlnlng a user with a maxi mum average b
and usi¢gh awean/fénagae, dmdndwz,dhhwmfo dfhbe muga/\ihtdughbm tvadd puemvaver age of thc, user

bandwi dt h, i.n each t earer t he 5singl e-user vera andwi df h of
cach ¢ yBih gfe Bagupd PG er BE G oal iobr ShbeR csh G B G0 WanbbgeR. o

bei g amcirREsMBILRALR- W@} mraga tﬁl%@l@hﬁlﬁ@@tlﬁ:f ulﬂﬁﬁ’ﬂ'ié%ﬂ rat@ld &Lf'n' H8e aﬁb@w&r gge
bandwi dth of the usér with the average b being the internedi ate

val ue in eé@hnﬁwp&:@ﬁh@eﬂﬂbﬂl@&ﬂﬁh@fémngkeﬂgsbﬁmngnage1©gndmn@t®1mt%eaqhmq
type Ofmpeef"%r;ﬁ’aate value in each type of bearer, and using the ratio of the average throughput to the
guaranteed rate, of the user with the ratio of the average throughput to the guaranteed rate being the
intermediate value in each type of bearer, as the ratio of the single-user average throughput to the
20 guaranteed rate of each 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
25 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 s 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, so 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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105. The nethod according to claim2, wherein a ratio of the single-user
average throughput to the guaranteed rate is acquired in a manner as
fol |l ows: determining a user with a maxinumratio of the average
throughput to the guaranteed rate in each type of bearer, and using the
ratio of the average throughput to the guaranteed rate, of the user with

the maxi Mgl aned b RS AY S 808, 1 EaNENOML, G L he ouarant eed rate in each

type of bearer r average throughput to the

guar ant eedbefateethofcoamating ylf;le.;mqﬁnb@arfs@factl\wz esour uﬁl&iaﬁﬁ]ﬁbdﬂ bRgh@ aUﬁ:@ft tWot (ipéder
rati o qf the aver age throughput to the guaranteed rate being
inter ® GHIREIRH VORORT t‘ﬂfp“él Sihpeslh & smaliva liss they comESHa flgewnld pethe ccll

aver agez:ﬁdh[ HABRYLS iR deNgs GURI@Nh et @ Eu,n% N thIW: ‘%’(f ér-%ga{;ﬁﬁ g%v‘sg(fpu%i

t he average throughput to the guaranteed-rate being

in éachﬂmypengﬂubﬂaneuluamxmheuﬁanmosahuphﬂ1@thb€km§@®uanﬁsageuﬁ@ﬁomghput
to the 20guaranteed rate of each type o be The net hod
according 053&?&9&”“ ‘@Fé?ﬁﬂ%ﬁ%%?@?%@(HW€%5ééHPH@HU§%$ﬁPEﬁECé@&ﬁFﬁ@ﬁfﬁﬂ“a

manner asrd OMiOWEE low bkt Rivag &t&ﬁhﬁh& Qbﬂalwr@%a(%f%é 0ff @ HRMifer Qfxan the
services in a first preset perlod by the first preset period, so as

acqui r ecopgestion tlyicall @ wé thegeells Andighp lnad (drihe cell scoualier miginathe womgmtion thleshold

h
chr oughpurt P B hE T CRIGET nengheb i it flarEre o Sree 1

avaloage;cb.aﬁtdx\md@fhhb Bcaeomith e [bw rarIRRL. as fol | ows: dividing a
t ot al bandmﬁdth of all or a part of services in a second preset period by
t he second!3oPrasehopasdorting §bd”as<>11<0‘f&bn|luﬁﬁéOt7r¥édsé¥m|%élllﬁwe|€a@ellbagdvvl dt h.

8. The met qui(ﬁﬁl%q}rog’h)qg é?h(, dcf%lu I(f@icrtivc regougl,cq; (gc,b:gglga \}w tgf \xf f v s*t tl)ivo types of

conprises at east ow ng

adequatteadad. aospuriag priarises ¥i gr W&tﬁts@oﬁﬁh@@ukhd\@%@hb@i ddcyipiet Hemhe tah dasAtwo
certain threshold, and a service bel ongi ng to a certain service t%pe or
certai r?yg‘esrﬂ‘;sié"é“‘ir&p‘é‘éi if a priority f upgis GoERCRRIPIHEC Y @Pr’f@*ql‘b@%l%famlid ¥ the Begrer

congri S\Mr‘lgthc low &‘%I‘C‘P & el Qﬁoﬁ@m%ﬁ 0?99&%‘?0 Qgﬁ‘dh{ quﬁpc%?rtcéflo\?% }eﬁsqt%ng Feigurges

occupi ed by the at |east two det e
of the @elpied dysiralticercr t\hdﬂlltbﬁegh:(bmgesﬂm&h dxdeceatpoihd sodp bheompdring dRchekfired

the load of .the cell is |l er than the congestion threshold of the cel
executﬁﬁﬁ"?ﬂg3g?%%‘ﬁﬂ“@&@ﬂggyﬂﬁbmgﬁgtQﬁhUWF%g [ REEBEQT ve resources occupi ed

by the at beRad (htWedliReHe RbnBEABL KIS esIAd of the cell and/or reducing the service rate of the
bearer with the low bearer level, comparing priorities of users corresponding to the resources

20 occupied by the at least two types of bearers, and if a priority of users corresponding to the
resources occupied by the bearer with the low bearer level is lower than or equal to a priority of
users corresponding to the resources occupied by the bearer with the high bearer level, executing
the step of reducing the congestion threshold of the cell and/or reducing the service rate of the
bearer with the low bearer level,

25 wherein when the number of users corresponding to resources occupied by each type of bearer
1s greater than 1, 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 occupied by the bearer.

11. The method according fo 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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before the reducing the congestion threshold of the cell and/or reducing
the service rate of the bearer wiwth the | ow bearer |evel, determning

whether a |l oad of the cell is smaller than the congestion threshold of the
cell, and if the load of the cell is smaller than the congestion threshold
of the cell, executing the step of reducing the congestion threshold of the

cel | an‘p{,&;u @ﬂHﬁﬁnLP&gh heocjzg.*?%\/\é! 6€a bekler Qkm ahl%ub%t ﬁg{, t}‘l‘fohﬁl%ﬁ gln%‘rx‘%i%ﬁ]%fgi%fr a

| evel . 10. according to any one of cla
furthenmmaﬁpmwgnngadbumcmefore the conparing the ach|red respective

resources ogcupi the at wo types. of bearers aring . .
briori 1 est gt Evel it PeuBbnitanhieh Tt atistie 8 Dt drE bt sbergnty
two typesh@ihHeArQE&: le@ds ke tmvm al lbY Qbralds ?h»’én?y%ﬂa@l&ﬁ%% N&r ds@rsting bearer;
resour ces occupi ed by the bearer 15 with thé [ ow bearer level is |ower than
or equal to a prlorlty of users correspondlng to the resources occupi ed by
t he bearer i bear. evel ., exe of co n
ncquired rb0bRE 08 TSR ARG B P B SRRANAR 05T PR Ot FRIBE VA R
bear er Shcafdh is highbehat €btdrer llteﬂuﬁ?laﬂga:tch@1@%1@%”1%%0&616@@[1% griofitytdralicela part
and/ or reducing the service rate of the bearer with the | ow bearer |evel,
conpar i Hgephes i f Ped e users corresponding to the resources 20 occupi ed by
the at |ea e r. i 1S&lr. ) n
to the reshurhdbId¥Pees Lt RIRE R okly £ Mbihkhts B3P R T R IELDP
t ha orbwaguadvet of abqsmmomttt ¥ kﬂﬁff ptiseryso{cios ﬁcaﬁpmihd:ﬂ g ttlmrattdsle of esour ces
occupi ed by the rer with tﬂ gkgh beaﬁg evel ecutln% the step of
reduci ng t AR&SEEH é& YonPaeHE 8ot B ebrsuphe! BEehad gl fealidl Ay? PrE oL arvicee
rate of, Hhec LA er Mahih ¢! 10V ReaNRhrcl QY& a low sux%?'i]?rbﬁg whe @cﬂnﬁ'ﬁtsrlme& a
of users corresponding to resources occupied by each type 3 hearer 1s

gr eat erparhafrsefyvica ipribomiet.y of the users corresponding to the resources
occupi ed b e ear er an averag i or,i 0

cor 1 Bspond Ao BometBR, Seuditee e eBYR et Batierdin . Shersti°Ghat Juptste
accer di Rged O RAYrPOSnH seCRad ABq & dep(?uﬁﬂi@k@[lfﬁLépa PSBANPri si ng: determ ning
the bearer |evel according to demands of an operator, an average throughput
demand of éBhA@amau¢a$ﬂn@mﬂeemsea¢p¢e@uuhsaobeahem an average prlorlty of
glal_ t O:)f asgr%{}fd% Ousll1?;%}()héf(b%01}%urc(§lﬂ dé){]%&lljcn%‘(,a]f)bc 1\’F ;"(,S%hlp 5 O(dl )}/Lrglg}s\f dgfteaeﬂw trypés
part of oSehwrersa ¢dli;t he bearer; wherein the deterntnlng the bearer |eve
conprises: a bearer level of a bearer with a high average throughput denand
of all or & {aParag rxuhg, cerfigyed  pBEBPEE hGTHPYHNE T¢I OpaE &t DY Bigelt ot

a bﬁ)ar e{WtWIyE)E's & dtqvgl@){(.% ﬂgl%atohg t%g&bgf{itcgggﬁggé%odﬁ ¢ a J a part of services

in a bear [leve a hi gh average
priority Ohlﬂ&hgﬁﬁhﬁo¢ﬁfkmﬁﬁémséE@t&ﬂndn@ﬁﬁh&ﬁnﬂﬁnhmghﬁmhbﬁﬁmtﬁn@ﬂﬁﬂ@hﬁﬂuk

| evel ofabearer with a lowa |or|t of all or a part ofu
a bear ef*dugpi w%%@lbﬂaﬁv%ﬂel<t Wét 6 da b&r“é‘i"' PSS TRYCH "a\/‘e‘t‘dg”é“ééﬁ 34%*%@
priority,of waleh dqmiet @JBthtu%ﬁt &&etatmt 1?@%?& hé ﬁt(m,gtaﬁt atlttafrmt@e;@t& ind

| evel of a bearer wt om1average sche ing"priority of all or a part
of ser vilgassduncea doegret by dre bearer with adidebeaeer lbeslelr tof :dambeac‘emrmtohua)thi oh

pri f the ds of the operator is high an a 1 | evel of.
B b ethedicete TP PRy 16 R aaan asPei e cparaoit o greh beafegTeudl s
bearer Lheyel u@tmat@@m@atwlt:hoaalhggheewhof throughput demands of all or a
part of services in a bearer is higher than a bearer |evel of a bearer with

a | ow sum dft. The aughpdut acgerrangy @fimal . vderan pardcqotingenedubesomprissbear er .

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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12. The method according to any one of clains 1 to 7 and claim9, wherein
the at | east two 15types of bearers conprise: R99 and hi gh speed packet

access (11SPA). 13. An apparatus for managi ng radi o resources,
conpri si ng: an acquiring nmodule, configured to acquire respective
resources occupied by at |least tw types of bearers in a cell; a

conpar i sa.configured to conpare Lhe respective resources occupied
bynPhe1%%d?§g§{§58'ﬁgmf§§%%g% Sgﬁﬁ%ﬁwgngﬂlé%ﬁiwg to a result of the

acqui ring nwidll Rquigingd sub-meiulRO&dEfged @t Bire 6RNEHQYF 8QirtBspeBG &0 iBdat@ad
conparison result of the conparin% nodul e, reduce a congestion threshol d of
the cellPTodshpPYP of digat kag tyertypese! batrersgn the ¢sbldp arguaranteced ritovpibear er | evel

when a diffe ) } | CE GG l.ed, by, the bearer with.a low
bearcr | evel ang e REnE SEEREN BAHLGES GUEMRLEheathud "o B LSt Dullpste
| eveél orvetdge tinatplguof offies euicoe Swo OGP hHEBedyrs Tibtikecheak gﬁalﬁh%@d the : ow o
bearer |ev 0 resources ogcupied by a bearer with a hig earer |evel is
greater t hggr t]tle BRRIARUE GCLTEBEBSPURYT g VDHICES HIS) st acquiung Frigmgdpler it lugther
accor di ngibRrel B! Mbde MSLLLR ARG B AL IbNGFRsH| & FOPS F?x’?%'f sBridel 8 4 first
acquiring sub-nodule, configured to acquire their respective service

aver agepresat poghpln thedirst frescaperiah sthetam titeypasiraf rebdarsahs sérmict heeragd thyowihput;
30a second acquiring sub-nodule, configured to acquire their respective
singlefﬂser average throughputs of the at |east two types of bearers in the
celily; or  the @rst AdgueiBCAM hbAG e S4 PR ‘ébﬁiﬁgﬁﬁ@@%:%f;ﬁ% EQu%ﬂ%z{iﬁwﬁ.mE'rﬁte, and
respective service average bandw dths of the at |east two types o earers
i n the @eglthe cwrengbrslividth raquilkd wyvisebvaraduhsugbpwf i gured to acquire their

bearers | n! oo SpiiRL; RERERE o PRALLE R Ry LERRL AT E e o iyt

acqui r ecdnfiguiedtib Oacqbiirt Ratsulr SEERNHY S tERIMHNER AN OF a0 & i pughRut s «af A fgoat
| east two types of bearers in the cell to a guaranteed rate; or _a sixth
acqui ri P uBTiRBd &1¢ seent gursd nesiode giieran tthe acatirad pisult ei the respec i vege
si ngl e-yusar. ayerage throughputs of the at least two types of bearers in the
cell to a guaranteed rate. 15. The apparatus according to claim 14,

wher ei n t hé7fTlestppacaus dccngdigi-daiciul € finshdr wbinpeking andongestied de@imatginbeuld,
result of dividing a total bit nunmber of all or a part of services in a

first pFBYeP period by the first preset period, wherein the acquired result

i's the sery.Cg, 3V fo%gcﬁctérnﬁﬁ}{g hpdle B C(];Il%tggl%df b géf’)ﬁecﬁﬁléi&ﬁwg»gr‘ﬁg l?ﬁ(%geu!:(%n}i)zﬁ*es
further conflgureg to: acquire a current andhﬁ th rate, nd
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 threshold of the cell and/or reduces the service rate of the bearer with the low bearer
25 level, determine whether a load of 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 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 level is lower than
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use the current bandwi dth rate as the service average throughput. 16.
The apparatus according to claim 14, wherein the third acquiring sub-nodule
is further configured to: acquire a result of dividing a total bandw dth of
all or a part of services in a second preset period by the second preset
period, wherein the acquired result is the service average 15bandw dth.
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than the congestion threshold of the cell, wherein if |'oad of the cell
is snal ‘l*ériOW e Heved dh dese ban thregsHobd pfiotityeofceders L@hépma:hagmghcrmﬁumlecs

e o tHEBaRr R s MERRN L diple T MBlallng SOUGETeE: T o ifaion

acclar di thgesholdanyhong o/ heldurss hd sb@idehatefdmbdiRsar&OMaT ihe il baadeF QB t Y
30conpar|ng nodul e, wherein the priority conparing nodule is configured
to, before KE tyﬂfpiaﬂicriglﬂﬁw GF BsebAparesnding i wspaees weupied buirceds e ol predr
by the at Sy : ealr. [ ri S. ns, .
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resources occupi ed by the at | east tWwo types of bearers;

conparlh@HWBdule is conflgured to, before the managi ng modul e reduces the 5
congestion,t redu the service rate of the
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a priority of users corresponding to the reéesources occupied by the bearer

with tha ﬁwwelémfe}ehpew@mcilsi ¢iovepr ¢ ari ﬁmcemfralm tachearqor wbq:mtnya bf:dlcns@fvs of a
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and/ or begtdes! Tohe bsgevivid arnabvevefigt hﬁo@;,ﬁﬁfuﬁﬂcﬂ/a\&ﬁch){t dveorl onirbeRIBl cds8N @lbearer;

wherei n when the nunber of users corresponding to resources occupi ed by

each tyPe of bearer is greater than 1, a priority of the users
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average priorit users correspondi urces oc
t he beatcern d\l:@ﬁLcT’ﬂ&n appéndtous ;tacmundbﬂgntadacaﬂy \Qﬁ@cmfa bécﬁdaxm*avc,l%ihmch:?cl with a
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acqul r eMBEAVEREE B tézp alligp @ nept qlages 1p L%I?lplééﬂ er (h han a bearer Tevel of a bearer with

a low average priority of all or a part of users in a bearer; or

a third bearer level acquiring sub-module, configured to determine the bearer level according
to a scheduling priority of all or a part of services in a bearer, wherein a bearer level of a bearer with
a high average scheduling priority of all or a part of services in the bearer is higher than a bearer

30 level of a bearer with a low average scheduling priority of all or a part of services in a bearer; or

a fourth bearer level acquiring sub-module, configured to acquire the bearer level according to
demands of an operator, wherein a bearer level of a bearer with a high priority of the demands of
the operator is higher than a bearer level of a bearer with a low priority of the demands of the

opcrator; or
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bearers, 20. The apparatus according to claim 19, wherein the bearer |evel
acquiring nodul e conpri ses: a first bearer |evel acquiring sub-nodule,
configured to determ ne the bearer |evel according to an average throughput
demand of all or a part of services in a bearer, wherein a bearer |evel of
a 20 bearer‘w@th elpi aver age, t hr oughput denand of all or a part of

servi ces i hiEPdsareee d%i“th’éer’ﬁ“&?fh&“ tseabared &y dgtosting isdweesr lanct #ecardingo
aver age, {ihh Q)H’%Q@HL Aempdn®f ofhlh 005 }%r‘rpg'{ gu@rfc,u?fhr Y'b%ﬁ IVQ}L?LIP%&]SC&{L! i? ¢l of a
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a bearer{ q N earer #eve a_bearer with a gh aver age
priority 6Fa FTLOr‘h Part W ddger§mlﬁfgnﬂegrerdfﬁmﬂﬂbﬁbﬁlPhédm&‘ﬂeéﬂé%é1“a
level ofcaperbearer with a | ow average priority of all or a part of users in
a bearer; or a third bearer |level acquiring sub-nodule, configured to
det er m ne @hé”beanehﬂWemebuhm;brdnn@ui@téMSEhéhuithmbchmmﬁﬂywhmaaimcmrh&q

part of Vi.G8S,hil. & bearer e evel a bearer with a
hi gh af@%ﬁé@*§gﬁedﬁscﬂn] Pfo$?¥9“£€EEPP“gﬂ”% %éf%*bﬁigérbrces in the bearer

is h| gher than audieaieroROkevelllcaf c_(ﬂnﬁ%ﬁgrihw Jme%tLlso‘I%s aMﬁﬁ 8o SGMedHshinGes
priority of ;all or a part of services in bearer; or ourth bearer

| evel &Eﬁﬂﬁﬂﬁﬁ@d§wﬁﬂﬁﬁﬂdﬁensbbﬁﬁ?bured to acqurre the bearer IeveI
acggrding % a r,

Wi fi((r? a hi gﬁng.Qg??S‘%‘*g*} L‘%ﬁ é9 Rﬂé’n‘gl% d é) mrfaﬁ{shrlor manl,lértn mdié) 1}‘7 Ejﬂﬁg‘f»" 1%%%1;5: o any
bear er drevglclapfisd3ibearer with a low priority of t he demands of the
operator; or a fifth bearer |level acquiring sub-nodule, configured to
determ ne the bearer |evel according to a sum of throughput demands of al
or a part of services in a bearer, wherein a bearer |evel of a bearer with
a high sum of throughput demands of all or a part of services in the bearer
is higher than a bearer |l evel of a bearer with a | ow sum of throughput
demands of all or a part of services in a bearer. 71 The appar at us
according to any one of clains 13 to 17 and claim 20, wherein the at | east
two types of bearers conprise: RO9 and hi gh speed packet access (HSPA).

22. A radio network controller, conprising the apparatus for managi ng radi o
resources according to any one of clains 13 to 21. 1023. A base station,
conprising the apparatus for managi ng radi o resources according to any one
of claims 13 to 21.
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