[ 0001] W RELESS COVMUNI CATI ON METHOD AND SYSTEM FOR
CONTROLLI NG DATA BI' T RATES TO MAI NTAIN THE QUALITY OF
RADI O LI NKS [ 0002] FIELD OF THE | NVENTI ON [ 0003] The
present invention generally relates to the managenent
of radio resources in a wreless comunication
system More particularly, the present invention
relates to naintaining the qual ity of a wirel ess
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quality of service sometimes falls below an established threshold level, or stays
below a threshold level for longer than a predetermined time period.
{0007) It is desirable to provide a method and system for adjusting the data
bit rate of the RL in order to enable efficient link maintenance and avoiding RL
quality of service deterioration.

{0008] SUMMARY

[0009) The present invention is a wireless communication methoed and
system for controlling the data bit rate of an RL to maintain the quality of the
RL. The system includes a core network (CN), a radio network controller (RNC)
and at least one wireless transmit/receive unit (WTRU). The RL is established
between the RNC and WTRU.




[0010] The RNC establishes a guaranteed data bit rate,
a mxinumdata bit rate and a current data bit rate
associated with the RL. The ANC senses an event which
indicates that the quality of the RL has substantially
deteriorated or indicates an inability to maintain
the quality of the RL, and determ nes a target data
bit rate based on the sensed event. The RNC
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RNG either senses an event that indicates the RL quality has increased beyond a
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predeterm ned threshold, or determ nes that an event
whi ch indicates that the quality of the RL has
substantially deteriorated beyond a predetermned -2
threshol d does not occur during a predeterm ned tine
period. The RNC then determnes the identity of a
specific CCTrCH, associated with the RL, to be
reconfigured. The RNC i ncreases the current data bit
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[Om %gﬁpﬁﬁesent i nvention is applicable to
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[0021} The present invention is applicable to communication systems such
as a universal mobile telecommunication system (UMTS), whereby time division
duplex (TDD), time division multiple access (TDMA), frequency division duplex
(FDD), code division multiple access (CDMA), CDMA 2000, time division
synchronous CDMA (TDSCDMA), and orthogonal frequency division
multiplexing (OFDM) may be implemented. However, the present invention is
_envisaged to be applicable to other types of communication systems as well,
[0022] In third generation (8G) wireless communieation systems, possible
data bit rates and data multiplexing are defined by the available TFCS. Each
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envi saged to be applicable to other types of

comruni cation systens as well. [0022] In third
generation (3G wreless conmunication systens,
possi ble data bit rates and data nultiplexing are
defined by the available TFCS. Each -3 TFC
corresponds to particular data bit rates. By adding
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Each RL determination of quality and data bit rate adjustments is managed
independently for the uplink and downlink.
[0026] The data bit rate of the RL 120 may be incrementally reduced to a
fraction of the maximum data bit rate. This is accomplished by removing TFCs
from the available TFCS of that CCTrCH. The RNC 105 may reduce the data bit
rate of the RL 120 as low as the guaranteed data bit rate without renegotiating
with the CN 115. '




[0026] The data bit rate of the RL 120 may be
incrementally reduced to a fraction of the maxi num
data bit rate. This is acconplished by renoving TFCs
fromthe avail able TFCS of that CCTrCH The RNC 105
may reduce the data bit rate of the RL 120 as | ow as
the guaranteed data bit rate w thout renegotiating
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process 200 is capable of sensing when the quahty of the RL 120A, 120B, has
substantially deteriorated (step 215) and, if so, the data bit rate is reduced by
implementing steps 235 - 260. In step 220, a determination is made as to
whether the current data bit rate Re is less than the maximum data bit rate
Rmax. If Rcis less than Ruax, the process 200 proceeds to step 225 where it is
determined whether an event has been sensed that indicates that the quality of
the RL 120A, 120B, exceeds a predetermined threshold and, if so, the data bit
rate is increased by implementing steps 265-280. Ifthe predetermined threshold
is not exceeded but, in step 230, the waiting period expires without sensing
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substantially deteriorated (step 215) and, if so, the
data bit rate is reduced by inplenenting steps 235 -
260. In step 220, a deternmination is made as to

whet her the current data bit rate Rc is less than the
maxi mum data bit rate Rmx. If Rc is |ess than Rnex,

t he process 200 proceeds to step 225 where it is.
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to step 210 where the waiting period begins again.
[0033] In one embediment, the number of data bit rate reduction
adjustments is limited to a predetermined number, Ifthe number of data bit rate
adjustlnents is exceeded, a handover of the associated RL is implemented.
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follows. In step 265, the specific CCTrCH that w ||
need to be reconfigured is determned. In step 270, a
new target data bit rate REw is determned that is
expected to operate within the predeterm ned RL
quality thresholds. In step 275, the current data bit
rate Rc is increnented (increased) until Rc = RTNBW
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[0038] While this invention has been particularly
shown and described wth reference to preferred
enbodi ments, it will be understood by those skilled in
the art that various changes in formand details may
be made therein without departing fromthe scope of
the invention described herei nabove. -7 CLAIM5S : 1. A
radio network controller (RNC) for controlling the
CLAIMSBit rate of a radio link (RL) established
between the RNC and a wireless transmt/receive wunit
(WRU) to maintain the quality of the R, the RNC
i nd} udi Agradicahetwedn somtmlleess(RNﬂ)l fonicogtralling dhedatachit rate of

o ol 1) (0 B  R nd  FyB Tetpi iv
unity@¥ERLY tamasvaint theljuelity ofdhe Rl g tha RBIC inckidinal ity of

the RL has substantially deteriorated; (c) neans for
determining a target data bit rate based on the sensed

3\/ t@df)t " )answﬁﬁrmttaghshmg a@emféddnﬁt@bmmfmt hﬁﬁ{nﬁﬁ‘ﬂa{:a bit
at,a | a cor.e ne | e arge
rategnf-a gjrfent 3{3@ ‘\;\% r@tg@gsqngthm@w&pgkgm eed data bit

r agisy; (ﬁﬂemﬁmeﬁszﬁ%aﬁ@vgrgtmgmg %&wtéﬁﬁlgg g?t@ahw of AeRL

, to the. t et data
has suhstangial E’g‘? crariRser procedure for the RL if the CN

fa tihe t

i BB R UBCH RN AP G NAR  FutE P iy Spnsed

ever@; aim1l further including: (g) nmeans for determ ning

th t ' '

QD PR O £RPE Rt Bt Baebifkib Nt p core
netvmrki((igl)tiﬁﬁle tpr@el datartid naesdistléssethmethmarmtded dita bianate;

colfos P50 Korlfing R, it aefecbft %i@éﬁ%?%aemtﬁ bi

ratethe RL, to be

and _
()  means for initiating a handover procedure for the RL if the CN fails

to approve the lower guaranteed data bit rate within a predetermined period of

time.

2. The RNC of claim 1 further including:

(g) means for determining that the event which indicates that the
quality of the RL has substantially deteriorated does not occur during the
predetermined time period; and

(h) means for determining the identity of a specific coded
composite transport channel (CCTrCH), associated with the RL, to be
reconfigured.

3. The RNC of claim 2 further inclading:
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reconfigured. 3. The RNC of claim 2 further including:
-8 (i) nmeans for increasing the current data bit rate
if the current data bit rate is not equal to the
maxi num data bit rate. 4. The RNC of claim2 further
including: (i) nmeans for reconfiguring the specific
CCTrCH by adding one or nore transport fornat
conbinations (TFC) to a transport format conbination
sef(i)( TFogpnadebdncreasingiths cutrens datai bit cateGftlmpicusentdata

bit R iPho U Hal S He b Rithu i e il (1) 1Teans I or
reconfiguting e specific r by renovi ng one or
nore transport format conbinations (TFC) from a

trgnspo oy ion set (TFCS) associ at ed

Wi fih th@&@%&céﬁ%ﬁw}uﬁ%i m 2 further

including: (i) neans for renegotiating a new nmaxi num

da bit rate with the CN_if the t ta pj.t rate

2 G eatnshlt it rocnu g e wpaiTi CORICE by adPiie e or
moreftrénpoanrekt bbﬁlb@ﬂiaﬁﬁfliﬂ' (TFC) ﬁ&rdﬂ@ﬁéﬂlfﬁ?h_ﬁﬁg@ﬁﬁt[ﬁation

e recejpt of at ast o nmeasur enent i ndi cating

set @&%ﬁ%@owﬁé i ?W?Cﬁfﬁ/\ébféé -the WIRU is at a

maxi mum | evel . 8. The RNC of any one of clains 1 to 6

wherein_the event is the receipt of at |east one

ne&sur @ﬂ*@ﬁmpﬁhﬁ%m%éﬂﬁl%m&d@gﬁr or rate (BLER)

associated with the WIRU is too high for a
predeterm ned period of tinme. 9. The RNC of any one of
cl ) ms means Hriweeonfiguringethe speeifia iCGPICHKbY rearooying tame or

mor%@%ﬂn&%onrﬁ ?(yxﬂ{hg OntihA IR (m)gﬁme:{ ﬁjaﬂsﬁol?lefd?hlait Tofhbination
set (TFCS) associated with the CCTrCH.

6. The RNC of claim 2 further including:

(1)  means for renegotiating a new maximum data bit rate with the CN
if the target data bit rate is greater than the maximum data bit rate.

7. The RNC of any one of the preceding claims wherein the event is the
receipt of at least one measurement indicating that the transmission power of

the WTRU is at a maximum level.

8. The RNC of any one of claims 1 to 6 wherein the event is the
receipt of at least one measurement indicating a block error rate (BLER) associated
with the WTRU is too high for a predetermined period of time.

9. The RNC of any one of claims 1 to 8 wherein the RL is an uplink.

10.) The RNC of any one of claims 1 to 8 wherein the RL is a downlink.
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