[ 0001] METHOD AND APPARATUS FOR RECOGNI ZI NG RADI O

LI NK FAI LURES ASSOCI ATED W TH HSDPA AND HSDPA CHANNELS
[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention
is related to a wirel ess comruni cati on system
including a wireless transmttreceive unit (WKRU) and
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{0006] In order to realize the loss of the SRBs and take a proper action, the

WTRU and the UTRAN constantly monitor for an occurrence of an RL failure. A
primary objective of the RL failure detection procedure is to detect failure of the
transport chanmnels (TrCHs) and physical channels to which the SRBs are

mapped.
[0007] In the 3GPP wireless communication system, SRBs are mapped to

dedicated transport channels (DCHs) which are in turn mapped to dedicated
physical channels (DPCHs). A DPCH comprises a dedicated physical control
channel (DPCCH) and a dedicated physical data channel (DPDCH).

[0008] The criteria to detect the status of the DPCHs and DCHs includes

estimation of the DPCCH quality, (and comparison to a predetermined
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-1 threshold), and/or collection of statistics of
correct reception of data packets on a DPCH based on
cyclic redundancy check (CRC). Wien the criteria are
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[0012] SUMMARY

[0013] The present invention is related to a method and system for
detecting RL failures between a WTRU and a Node-B when SRBs are supported
by HSUPA or HSDPA. When SRBs are supported by the HSUPA, the WTRU
monitors at least one of an absolute grant channel (AGCH), a relative grant

channel (RGCH) and an H-ARQ information channel (HICH) and recognizes an
9



channel (RGCH) and an H ARQ i nformati on channel (H CH)
and recogni zes an -2 RL failure based on detection of

i mproper operation of at |east one of the AGCH, the
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(0018] Figure 2 is a block diagramof an exenplary
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a Node-B which communicate via HSUPA channels established in accordance

with the present invention;

[0018] Figure 2 is a block diagram of an exemplary WITRU used in the
system of Figure 1;

[0019] Figure 3 is a block diagram of an exemplary Node-B used in the
system of Figure 1;

[0020] Figure 4 is a scheme for recognizing an RL failure at the WTRU
utilizing the HSUPA channels of the system of Figure 1;

[0021] Figure 5 is a scheme for recognizing an RL failure at the Node-B

utilizing the HSUPA channels of the system of Figure 1;
[0022] - Figure 6 shows HSDPA channels established between the WTRU
and the Node-B of the system of Figure 1;

3.



[0022] Figure 6 shows HSDPA channel s established
between the WIRU and the Node-B of the system of
Figure 1; -3 [0023] Figure 7 is a schene for
recognizing an RL failure at the WIRU wutilizing the
HSDPA channel s of Figure 6; and [0024] Figure 8 is a
scheme for recognizing an RL failure at the Node-B
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[0029] Figure 2 is a block diagram of an exemplary WITRU 102 used in the

system 100 of Figure 1. The WI'RU 102 includes a transceiver 202, a controller
204 and a measurement unit 206.

[00301] Figure 3 is a block diagram of an exemplary Node-B 104 used in the
system 100 of Figure 1. The Node-B 104 includes a transceiver 302, a controller
304, a measurement unit 306, a scheduler 308 and an H-ARQ processing unit
310.

[0031] In accordance with one embodiment of the present invention, the
transceiver 202 of the WIRU 102 sends a rate request with scheduling
information to the Node-B 104 via the E-DPCCH 114 and the E-DPDCH 106.
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[0031] In accordance with one enbodi nent of the
present invention, the transceiver 202 of the WIRU
102 sends a rate request with scheduling informtion
to the Node-B 104 via the E-DPCCH 114 and the E- DPDCH
106. -4 The transceiver 302 of the Node-B 104
receives the rate request and the schedul er 308
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a positive acknowledgement (ACK) or a negative acknowledgement (NACK)),
from the Node-B 104.

[0034] In the Node-B 104, if the CRC check on the received data block is
successful, an ACK is transmitted. Otherwise, a NACK may optionally be
transmitted via the HICH 112 for each H-ARQ transmission. If a NACK is
received by the WT'RU 102, a previous data block is retransmitted as long as the

maximum number of retransmissions is not exceeded, If an ACK is received or

the maximum number of retransmission is exceeded, the WIRU H-ARQ process

may be assigned a new transmission. The rate requests and scheduling
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transmtted via the RICH 112 for each H ARQ

transm ssion. If a NACKis received by the WIRU 102,
a previous data block is retransmtted as long as the
maxi mum nunber of retransm ssions is not exceeded. If
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received energy per chip (Ep)/power density in the band (N,), block error rate

(BLER) or any other relevant criteria.

[0037] If the WT'RU 102 successfully receives a scheduling assignment 406,
the WTRU 102 initiates a UL data transmission 408 in accordance with the UL
scheduling assignment 406. In response to the UL data transmission 408, the
Node-B 104 sends H-ARQ feedback 410 on the HICH 112, (which is shown as a
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and the RGCH 110 maybe eval uated based on

signal -to-interference ratio (SIR), received energy
per chip (Eb)/power density in the band (NO), bl ock
error rate (BLER) or any other relevant criteria.
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[0041] Multiple RGCHs 110 and HICHs 112 may be configured for the
~WTRU 102 and, in each cell, the RGCH 110 and the HICH 112 may utilize a

common physical channel. RL failure based on HICH transmissions can be

declared only if the reception is not achieved on any of the HICH channels. An
exception may apply if an HICH transmission has failed on the primary serving
Node-B. RL failure based on the RGCH transmissions may be declared if any one
RGCH 110 reduces the rate below the predetermined threshold.
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guaranteed bit rate, the reception criteria of the
AGCH 108 and the RGCH 110 for RL failure may not be
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channel quality of the E-DPCCH 114 remains below a predetermined threshold

for a predetermined period of time, the Node-B 104 may also declare RL failure.
The Node-B 104 may also use knowledge of when the E-DPCCH 114 is known to
be active based on knowledge of scheduled and non-scheduled grants signaled to
the WTRU 102. The quality of the E-DPCCH 114 may be evaluated based on
SIR, Ew/No, BLER or any other relevant criteria.

_8-



the know edge of |ost rate requests 502, (including a
periodic request or. a polled request), as criteria
for RL failure detection. [0044] The neasurenent unit
306 of the Node-B 104, as shown in Figure 3, also
nmeasures channel quality of the E-DPCCH 114 fromthe
WWRU 102. If the <channel quality of the E-DPCCH 114
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102 and the Node-B 104. In HSDPA, scheduling assignments for downlink (DL)
transmissions is transmitted on a high speed shared control channel (HS-SCCH)
602 from the Node-B 104 to the WTRU 102. Using scheduling information
received on the HS-SCCH 602, the WTRU 102 receives the data transmission on
a high speed physical downlink shared channel (HS-PDSCH) 604. The WTRU
102 then transmits H-ARQ feedback, (i.e., ACK or NACK), and a channel quality
indication (CQI) to the Node-B 104 via a high speed dedicated physical control
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detected, and the Node-B 104 recogni zes that the RL
has failed and i nvokes a procedure for releasing the
RL. If the Node-B 104 successfully receives the UL
data transm ssion 508, the Node-B 104 sends H ARQ
feedback 510 to the WIRU 102 on the HI GH 112 [0048]
Fi gure 6 shows HSDPA channel s establi shed between the
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the RL. The channel quality of the HS-SCCH 602 and the HS-PDSCH 604 may
be evaluated based on SIR, Ev/No, BLER or any other relevant criteria. If the

WTRU 102 successfully receives the data transmission 704, the WITRU 102 sends
an H-ARQ feedback 706 including an ACK on the HS-DPCCH 606.

[00521 The controller 204 of the WTRU 102, as shown in Figure 2, may

further monitor an ACK/NACK ratio from CRC on the HS-PDSCH transmissions.
If the ACK/NACK ratio is below a specified threshold, the WIRU 102 may
declare an RL failure. The measurement unit 206 and the controller 204 of the

WTRU 102 may further generate and send a CQJ, preferably based on common
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qual ity of the HS-PDSCH 604 and, if the channel
quality of the HS-PDSCH 604 renains bel ow a
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ptdo %%Be?g LOtiRY HeRt MRs@RdRhahiéll dilatitpidbelow a

ure for recovering, the RL.
qn@aurte@ Soeshtld (profesaohl ©OD A ARECASL HFS PSEN %@ﬁwﬁz

based on SIR Eb/NO, BLER or any ot her
%ig%égin?g%?{lif e;ﬁ la. If the WRU 102 successful |y

[0@fB33i ves Griteridomther Bhdnilureidstection in the WY 108 fh%]ﬁd%‘?

FuEo] BRagTRANCEsRira IR0 R, SR, s 35oBe

redepbion i in ﬁlegW’léRIZ 102ay Whenr (&8s arenptibiging HSDFA Vrran

B S R R e gion

tho TR 602 bhe e&ldaisda,n addenw@lBLlfaﬁum@ete@m mtenan RL
L S SRR e bkl 00uAng, HASNGRATOL Blives

er gener ate send
ceidria foF eécﬁgmbing dmdSIechhllre basedon recep@ozp ph the GRDRECH 606
0 | f,. the ne as I
Fé%\l‘l Iusﬁa ﬂ:?xgﬁle fﬂ? rec pr . %?%E.P‘% at (EH@ NOH¥ BI 04
wiRetd HSDPA iﬁaa@efdamdé w1t}h mwﬁsmmwemmn dé‘be (W’EREnlOZ

RL_f ai terlafor he
N
MM&J r6@0ihg Hichahiosl aﬁhmgmssomaaﬂ dsaeatnansmxssdmsaé)lélfmvgthe

t he
ek 30 TR e e Bp. e ReRe of iodic ca
r@ﬁ&ﬁﬁ 8%0 Wde!B 1e4.UNbdd-B ladzbwiaddlge rogtIhdSH%RQrfeecﬂialcb and fCQL
WRU 102 .are us as an, addi t.i ona

TRTEIRE; speqilied. signa B ceﬁhhregf C%I%ow aﬁgg B. (?@%%:L#{glx‘ﬁ of HS-
DPESHMhilhfeThé a{easﬁf@ldﬁm dﬁaﬂ33(lfDélf {iblei Wodee 104y ag shoven in
for recogni zing
it £t 30 S P I67 KL ERSE RO bl
chgﬁﬂaahahﬁg)fﬂibdﬂ‘s-ﬂmd)ﬂhme aémbine béloge-gBedd@drmined thireshaolyl

DPA in accordance with t esent..i nv

apreprsied ganemorng. eyl Saonodt Rbe Roedfa it
faduR. f'hid gehltty BRSHE $E8-DPCOH B0Q ey bé%)evalﬂéﬂedrbased on SIR,
rece|V|n a channel aIIocatlon 802 and data
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CQI or an ACK/NACK ratio as criteria for the RL failure detection. If an average
of the reported CQI or an ACK/NACK ratio over a sliding window period is below
a threshold, or if an average of the number of discarded MAC-hs transmissions is

above a threshold, the controller 304 of the Node-B 104 may declare an RL

failure.
[0056] The RL failure may be determined by an RNC. In this case, the
Node-B 104 reports necessary information to the RNC such as HS-DPCCH
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reporting to Node-B 104. Node-B know edge of the H ARQ
feedback and CQ reporting, by specified signaling
procedures, allows Node-B detection of HS- DPCCH
failures. The neasurenent unit 306 of the Node-B 104,
as shown in Figure 3, may al so nonitor channe

gquality of the HS-DPCCH 606, and if the channe

I AYAY o) JO §EH 606 N AIRINICI ¢h@idations, or MAC-hs
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tiamemisivty failieerin@@4tiornts. t he Node- B 104 decl ares an RL
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peétt el b@Boditdentroran eadges combirtdtions witbor withag) other fogfures
ACK/ NACK Hg&io ovey. a s%iging wi ndow period is bel ow
agde DPiFRe BFSPRY WAV age of the nunber of

di scarded MAC-hs transm ssions is above a threshold,
the controller 304 of the Node-B 104 nay declare an RL
failure. [0056] The RL failure may be determ ned by an
RNC. In this case, the Node-B 104 reports necessary
information to the RNC such as HS-DPCCH -11 quality
statistics, reported CQ, H ARQ ACK/ NACK i ndi cati ons,
or MAC-hs transmission failure indications. [00571

Al t hough the features and el enents of the present
invention are described in the preferred enbodi nents
in particular conbinations, each feature or el enent
can be used al one wi thout the other features and

el ements of the preferred enbodiments or in various
conbi nations wth or without other features and

el ements of the present invention. -12 CLAIMS 1. A
met hod of detecting a radio |link (RL) failure, the

met hod conprising: nonitoring at | east one high speed
upl i nk packet access (HSUPA) channel, wherein the
HSUPA channel includes at | east one of an
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absol ute grant channel (AGCH) and a relative grant
channel (RGCH), and the AGCH and the RGCH are used
for sending scheduling assignnents in response to a
rate request; and declaring an RL failure on a
condition that the rate request and a scheduling
procedure using the HSUPA channel have failed. 2. The
met hod of claim1 wherei ora0Vgs failure occurs when
the channel quality of the HSUPA channel remnains bel ow
a predetermned threshold for a predeterm ned period
of tiime. A mEiBod®F detecding haiadic linke(RI Nfdihifre ot Aedthod
c;galjt is based on signal-to-interference ratio

PRSI The method of claim 1 wherein the HSUPA
chan n&imfmﬁmgﬂ at leastcdnﬂjhglasp@mi hﬂhﬁktpmme't acceapddiSUPA)

EMEa whER ot "IN ABNE Aelngklc o gL g of an

abhgdlntel granb chanoel ép64IH) andestrel#tivik@rahtetibaokl (RGCH),
apfl® HE' AUCH S A RORTE! Brd hﬁséd(" E@?elseﬂﬂ'fﬂ t@éhbgulmg
on recelved energy per ower “dens
apgignmentain resypnseto antasereanest; ehdc| ai m 2 wherein the
¢ ha”H@éla%%J 44 RIL %aﬂl’@x%e&l aO&)IRiI?BK tBaE ¢he rat€ rétdand a

t . thod 1
rﬁ?ﬂgﬂmfgp@cs ggeeeﬁoﬂmg tih@r giﬁn’s% &bwgﬁm@\?g f?é{' g 13

9. Awreless transmt/recelve unit (WRU) conflgured

to: _noni r | eas speed i.n acket
acceds ( PA}leElFféﬁHgF 2 %P’ﬁ“ﬁ ‘Hﬁpﬁ Wi Aequrs when
theckhdgnelat ghghst ofetlad FSURBPsochaendr ardmatianneélow a

G R e e s T

assignnments in response to a rate request; and declare

o %, 12 KM GO0 b MR A e
on signal-to-interference ratio (SIR).

4. The method of claim 1 wherein the HSUPA channel further
includes a hybrid-automatic repeat request (H-ARQ) information channel
(HICH).

5. The method of claim 4 wherein the HICH is used to send
hybrid-automatic repeat request (H-ARQ) feedback.

6. The method of claim 2 wherein the channel quality is based
on received energy per chip (E,)/power density in the band (N,).

7. The method of claim 2 wherein the channel quality is based
on block error rate (BLER) rate.

8. The method of claim 1 further comprising:
invoking a procedure for reestablishing the RL.
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10. The WIRU of claim9 wherein an RL failure occurs
when the channel quality of the HSUPA channel remains
bel ow a predeterm ned threshold for a predeterm ned
period of tinme. 11. The WIRU of claim 10 wherein the
channel quality is based on signal-to-interference
ratio (SIR) 12. The WIRU of claim9 wherein the HSUPA

changel E)%ess It &Ilé‘lﬂﬁ*?re@emék{{ﬂlg (Wﬁzmg%)ﬁ%‘%g%

request ( ormat ] on channgl 3
WIRUmshitraginlegstupre diight seed eplink padkett acceshd

cmxh&éld Fﬁﬂglgiﬁlt tie FHBRARAT Sﬂéh%:i%l (drl%ma@ | a@qa@@c K}neléf an
al e. channe
ab%@atﬁ Z5t ebenbe iﬁﬁ% ac‘ﬁi‘ﬁ“{%ﬁ}?‘%ﬁﬁ énQ?WH)’
ahd ‘tH@l Aﬁ}wll-l( NMyd the. R@éJH/\Takcﬁ OlﬁSl;(Gﬂ dom déndihgr eichediléng
channel qua I S on ock.error rate (BLER)
agsignmentgs ml'ﬁ%smtg qglrﬁg‘éeﬁtu?{lﬂer configured to:
i nvodeclargpaacRilufailureron ecedratitionhihag thieeraRe. reqivst and a
scheduling procedure using the HSUPA channel have failed.

10. The WTRU of claim 9 wherein an RL failure occurs when
the channel quality of the HSUPA channel remains below a
predetermined threshold for a predetermined period of time.

11. The WTRU of claim 10 wherein the channel quality is based
on signal-to-interference ratio (SIR).

12. The WTRU of claim 9 wherein the HSUPA channel further
includes a hybrid-automatic repeat request (H-ARQ) information channel
(HICH).

13. The WTRU of claim 12 wherein the HICH is used to send
hybrid-automatic repeat request (H-ARQ) feedback.

14. The WTRU of claim 10 wherein the channel quality is based
on received energy per chip (E,)/power density in the band (N,).

15. The WTRU of claim 10 wherein the channel quality is based
on block error rate (BLER) rate.

16. The WTRU of claim 9 further configured to:
invoke a procedure for reestablishing the RL.
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