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20 missed or received erroneously at a receiving terminal. Unless defined
differently, a packet is a unit of a signal comprising a preamble, a payload,
and a quality metric. Therefore, Automatic Retransmission reQuest (ARQ)
schemes are often used at the link layer of communication systems to detect
missing or erroneously received packets at the receiving terminal, and
25 request retransmission of these packets at the transmitting terminal. An
example of an ARQ is a Radio Link Protocol (RLP). RLP is a class of error
control protocols known as NAK-based ARQ protocols, which are well
known in the art. One such RLP is described in TIA/EIA /IS-707-A..8, entitled
“DATA SERVICE OPTIONS FOR SPREAD SPECTRUM SYSTEMS: RADIO
30 LINK PROTOCOL TYPE 2”, hereinafter referred to as RLP2, and incorporated
herein by reference.

Existing ARQ schemes achieve retransmission of missing or
erroneously received packets by utilizing a sequence number unique to each
packet. When a receiving terminal detects a packet with a sequence number

35 higher than an expected sequence number, the receiving terminal declares
packet(s) with sequence number(s) between the expected sequence number
and the detected packet’s sequence number missing or erroneously received.
The receiving terminal then sends a contrtol message requesting
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amount of power, which in turn reduces throughput.
Based on the foregoing, there exists a need in the art for an ARQ
mechanism with low retransmission delay.

25 SUMMARY OF THE INVENTION

The present invention is directed to a method and an apparatus for
quick retransmission (QARQ) of signals in a communication system.
In accordance with one aspect of the invention, a receiving terminal
30 determines a quality metric of a packet of received signal. The receiving
terminal immediately sends a short acknowledgement (SA) to a
transmitting terminal in accordance with the quality metric of the packet. If
the quality metric indicates that the packet was incorrectly received, then the
SA is termed negative acknowledgement (NAK); otherwise, the SA is
35 termed positive acknowledgement (ACK) or acknowledgement.
In another aspect of the invention, there exists a determinable
relationship between a particular packet and the SA; therefore, there is no
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FIG 4 is Powchart of an exenpl ary nethod of data processing at a
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with 4 efR0BCQrsehemse. t he i nvention. 30 DETAI LED DESCRI PTI ON OF PREFERRED
EMBCDI MENTS FIG 1 illustrates an exenplary comunication system 100

capabl e of inple ' | Otk Lrst term nal
104 transmts si g ggjﬂ@i%QW%qﬁWSg rd link 108a,
and 35 receives signals fromthe second term nal 106 over a reverse |ink
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transnmi t t ¢akér imconjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:
FIG. 1 is a block diagram of an exemplary communication system.
FIG. 2 is an illustration of an exemplary forward link signal structure.
20 FIG. 3 is a flowchart of an exemplary method of data processing at the
fransmitting terminal.
FIG. 4 is a flowchart of an exemplary method of data processing at a
receiving terminal.
FIG. 5 is a detailed block diagram of the communication system of
25 FG.1. |
FIG. 6 is a diagram showing timing associated with packet processing
at a receiving terminal in accordance with an embodiment of the invention.

30  DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

FIG. 1 illustrates an exemplary communication system 100 capable of
implementing embodiments of the invention. A first terminal 104
transmits signals to a second terminal 106 over a forward link 108a, and

35 receives signals from the second terminal 106 over a reverse link 108b. The
communication system 100 can be operated bi-directionally, each of the
terminals 104 and 106 operating as a transmitter unit or a receiver unit, or
both concurrently, depending on whether data is being transmitted from, or
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20 In one embodiment of the invention, a forward link comprises a set
of channels, e.g., a pilot channel, a medium access channel, a traffic channel,
and a control channel. The control channel is a channel carrying signals to
be received by all MSs monitoring the forward link. In one embodiment of
the invention, data being carried on the traffic channel, including both first

25 time transmissions and quick retransmissions, can be demodulated without
information provided on a control channel. In another embodiment, the
control channel may carry information necessary for demodulation of the
data being carried on the traffic channel. For a forward link signal structure
of an exemplary embodiment of the invention, refer to FIG. 2.

30 In one embodiment of the invention, the reverse link comprises a set
of channels, e.g., a traffic channel and an access channel. The reverse traffic
channel is dedicated to transmission from a single MS to the BSs cdmprising
a network. The reverse access channel is used by the MSs to communicate
with the BSs in the network when the MSs do not have traffic channel.

35 For simplicity, communication system 100 is shown to include one BS
104 and one MS 106 only. However, other variations and configurations of
the communication system 100 are possible. For example, in a multi-user,
multiple access communication system, a single BS may be used to
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AN APPARADhS target PER. The tail probability is the probability that the actual signal
quality during the packet transmission period is less than the signal quality
required for successful decoding of a packet correctly at a given rate. The MS
106 then sends a message on the reverse link specifically to the selected BS

25 104, requesting data rate at which the specific selected base station may
transmit forward link data to the MS 106.

In one embodiment of the invention, the message is sent on a data
rate control channel (DRC). DCR is disclosed in a co-pending application
serial number 08/963,386 entitled: “A METHOD AND AN APPARATUS

30 FOR HIGH RATE DATA TRANSMISSION,” assigned to the assignee of the
present invention, and incorporated herein by reference.

In another embodiment of the invention, a dedicated reverse link
medium access channel (R-MACCH) is utilized. The R-MACCH carries the
DRC information, a reverse rate indicator (RRI) and a SA information.

35 In an exemplary embodiment, the BS 104 monitors the reverse
channel from one or more MSs and transmits data on forward link to no
more than one destination MS during each forward link transmit time slot.
The BS 104 selects a destination MS (for example MS 106) based on a
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appr off i athe MS 106 decodes the packet and evaluates a quality metric of the received
packet. Quality metric of a packet is defined by a formula in accordance with
a content of the packet, e.g., a parity bit, a cyclic redundancy check (CRC), and
the like. In one embodiment of the invention, the quality metric is a CRC.
The evaluated quality metric and the quality metric contained in the
25 received packet are compared, and based on the comparison an appropriate
SA is generated. As discussed with reference to FIG. 5, the SA in an
exemplary embodiment can comprise only one bit.

In one embodiment, the SA is ACK based, i.e,, an ACK message is sent

from a MS to a BS if a packet is correctly decoded and no message is sent is
30 the packet is incorrectly decoded.

In another embodiment the SA is NAK based, i.e., a NAK message is
sent from a MS to a BS if a packet is incorrectly decoded and no message is
sent is the packet is correctly decoded. An advantage of this approach is that
high reliability and low noise interference with other reverse links, as well

35 as energy saving at the MS can be achieved. As discussed, because a BS is
transmitting a packet intended to only one MS, at most this MS sends NAK,
thus achieving a low interference on the reverse link. In a well-designed
system, the probability of the MS incorrectly decoding the packet is low.
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The BS 104 detects the SA and determines whether a retransmission
of the packet is necessary. If the SA indicates that a retransmission is
necessary, the packet is scheduled for retransmission, otherwise, the packet
is discarded.

25 In an exemplary embodiment, the aforementioned QARQ scheme
cooperates with the RLP as will be disclosed in following description.

FIG. 2 shows the forward link signal structure transmitted by each
base station in an exemplary high data rate system. Forward link signals are
divided into fixed-duration time slots. In an exemplary embodiment, each

30 time slot is 1.67 milliseconds long. Each slot 202 is divided into two half-
slots 204, with a pilot burst 208 transmitted within each half-slot 204. In an
exemplary embodiment, each slot is 2048 chips long, corresponding to a 1.67
millisecond slot duration. In an exemplary embodiment, each pilot burst
208 is 96 chips long, and is centered at the mid-point of its associated half-slot

35 204. A reverse link power control (RPC) signal 206 is transmitted to either
side of the pilot burst in every second half-slot 204b. In an exemplary
embodiment, the RPC signal is transmitted in the 64 chips immediately
before and the 64 chips immediately after the second pilot burst 208b of each
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el ansr Lt ed if@%?%x!ﬁ%@ i 1957 BRupiilied iheimdthod Eie M elarisi on
requedd c34bim which ﬂueplayiola;l unjt is provided to a fn'st time queue.
If the payload unit is to be retransmitted, the method continues in
step 306, in which the payload unit is provided to a first time queue.
At step 308, the BS assembles payload units intended for a particular
MS to a packet a structure of which is determined in accordance with a
25 transmission data rate. The data rate at which the packet is sent is based on a
feedback signal received over the reverse link from the destination MS. If
the data rate is small, then the packet (called a multiple-slot packet) of data is
transmitted in muiltiple forward link time slots. In an exemplary
embodiment, a preamble is transmitted within a new packet. The preamble
30  enables identification of the intended destination MS during decoding. In
an exemplary embodiment, only the first time slot of the multiple-siot
packet is transmitted with the preamble. The preamble could alternatively
be transmitted in every forward link time slot.
At step 310, the BS fransmits the packet in accordance with a
35 scheduler order as discussed with reference to FIG. 1.
After the packet has been transmitted, the BS tests at step 312 if a SA
corresponding to the transmitted packet was received. As disclosed with
reference to FIG. 6, the BS has a knowledge, when to expect the SA.




the .RLP at this step. If the payload unit is to be transmtted, ﬂﬁéﬁTZ%&
‘met hod continues in step 20 304, in which the payload unit is provided
to a firwowmwesrrqueue. |f the payload unit is to be retraosmsvi/edz? t he
met hod continues in step 306, in which the payload unit is provided to a
first tinme queue. At step 308, the BS assenbl es payload units intended
for a particular M5 to a packet a str@ture of which is determined in

accordance vvitti{ té@étransm t .r at The a ate at \F,ﬁti’/(:h t he
packet is sent ‘18" dSS'?FeaV rreé?é{f* g Ere"Pﬁg
| i nk frorrsldtethtemathadlmmﬂb&esldt st éld.at!et stepe3ld; thogpdcket henaﬁi@&eatac ket
(called a t a mtted| mul ti
forward |in tppnée%ﬁg%ﬁmg 8}% n e&eﬁgﬁ%ﬁw%eﬂ% %nB?%lP
transm ttdmsoarded n a new packet The preanbl e 30 enabl es i dentification
of thegintende
enbod?sment Flf e 13? %%%TV‘M%&% ?& gqggl% r}gFequvgﬁie Sl O?%@BE&‘%thme
t ransni tté’@ G reoRtiBILes attﬁéerp%énﬂtesteptﬂlé, pm‘mﬂ@tﬁs wenyrolling
transm ttwtrmms:ﬁis@,{dh fa9é vastdd! i Tie tﬁaﬁm%té%& aseh:étt@ Cgﬂﬁaﬁgacket

e uI er er . a

transmts i n accor.dance sch

di scussed t’ﬁ e?eét’i’é@ntlgeﬁl @Peftg&)’t thuy fecreasipg; b mggnlrements

transm tteﬂd tdm@@:ﬁgesﬁ&oagh@hep o1l léomﬁﬁucsﬁbﬁesmt&hng th tBae
As disclosed wi.th reéefer,ence FI G 6,

d
tha" oD 1. SRRy e PRFERYES cORuRIsRl ek UG e BI0R 77

PCT/ USOl/ paddt @n bt mefraaSkitted r amedi meriniom atildeK firs witichr @ gqedcketi)cahn t he

L T e e

packet is renove rom ransm §si on qgueue
the pac kepﬂ%nemewsr@emeededt&w mkew mevaxb&omﬂaaﬁ:mmesam@tthe ,

recei ved) rdtfaridiRisSoRe GuRktles, Hﬁd &t'eof)acﬁéﬂ%nﬁfsbﬁ‘aeﬁoﬁt 's?éi:?%lﬁt ?ﬁeﬂﬂﬁla
At st 316, par cont rolling” retransm ss re-tes T
par a er%‘eﬁ‘ég'@ ge qqs@ﬂsglyonpggwpsmg,,qq& Sﬁber 8h§i'ﬂ)t
r epeat ed| setrdrivus tiedc rgami rrs hest§ Goni ethdl RIP NbFocesdtd d@Cdﬁaﬁsséﬂ W1th
par Sﬁg?ﬁt‘%ef&eagd"%”ﬁ@ e Ao e ke Rarkehds
r et r ansmi xeschiecided fox retransmissiohoat step 8280a packet can renmin in the
oot o SPGB
the 20 generatea response to a BS. At step 400, the MS receives a packet from the
BS.
At step 402, the preamble of the packet is extracted. The preamble is
compared with a reference preamble at step 404. The packet is discarded if
the preamble indicates that the packet is intended for another MS at step 406
25 and the flow returns to step 400 to wait for another packet. If the preamble
indicates that the packet is intended for the MS, the MS decodes the packet
and evaluates a quality metric of the received packet is at step 408.
At step 410, the evaluated quality metric and the quality metric
contained in the received packet are compared. If the evaluated quality
30  metric and the quality metric contained in the received packet do not match,
an appropriate SA is sent at step 412, In the exemplary embodiment, the SA
is a NAK, represented by a bit of non-zero energy. A timer for the SA sent is
started at step 414. The purpose of the timer is to limit a period for which
the MS waits for retransmission of the payload units of the incorrectly
35 decoded packet. In the exemplary embodiment, if the payload units of the
incorrectly decoded packet are not received within the timer expiration
period for the NAK, associated with the incorrectly decoded packet, the
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missing payoa units associated with e particular NAK
lower than the missing units associated with the next NAK (if any) are
provided to an RLP layer at step 424.
At step 426, the RLP layer checks the sequence numbers of the
delivered payload units. If the sequence number indicates contiguity, the
25 RLP layer delivers data from the buffer to a data sink at step 428. Otherwise,
the RLP layer generates RLP message requesting retransmission of the
missing units at step 430. In one embodiment of the invention, the RLP
message requests retransmission of all of the missing units in the buffer. In
another embodiment, the message requests retransmission of only the latest
30 detected missing payload units.
At step 432, the message is transmitted over the reverse link to the
serving BS.
FIG. 5 shows a detailed block diagram of the communication system
100 of FIG. 1. Data to be delivered to the MS 106 arrive at the BSC 102
35 through the connection 112 from the PSDN (not shown). The data are
formatted into payload units under the control of a RLP processor 504.
Although an. RLP processor is shown in the embodiment, other protocols,
allowing retransmission based on sequence number methods can be
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a backhacdtoperatebew&ﬁ aVDARQ sentedler nB18VBnf aesigiting hptibrityl dietwaere the
i ntended. grot time packets and the packets intended for retransmission to the MS 106.
20  The packet transmitted to the MS 106 remains in the queues 508, 510, while
the BS 104 waits for a SA from the MS 106.

The packets arriving at the MS 106 over the forward link 108a are
provided to a preamble detector 520, which detects and decodes a preambie
of the packets. The preamble is provided to a processor 521, which compares

25 the decoded preamble to a reference preamble. The packet is discarded if the
preamble indicates that the packet is intended for another MS; otherwise,
the packet is provided to a decoder 522, which decodes the packet. The
decoded packet is provided to a processor 521, which evaluates a quality
metric of the packet. The evaluated quality meiric and the quality metric

30 contained in the received packet are compared, and based on the comparison
an SA generator 526 generates an appropriate SA. Though the preamble
detector 520, the decoder 522, and the processor 521 are shown as separate
elements, one skilled in the art will appreciate that the physical distinction is
made for explanatory purposes only. The preamble detector 520, the decoder

35 522, and the processor 521 may be incorporated into single processor
accomplishing the above-mentioned processing.

If a packet was incorrectly decoded, i.e., the evaluated quality metric
and the quality metric contained in the received packet do not match, the SA
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- than the missing units assoaated with the particular NAK and lower than
the missing units associated with the next NAK - if any - are provided to a
RLP processor 526.
The RLP processor 526 checks the sequence numbers of the delivered
25 payload units. If the sequence number indicates contiguity, the RLP
processor 524 delivers data from the buffer 528 to the data sink 534.
Otherwise, the RLP processor 526 instructs RLP message generator 532 to
generate RLP message requesting retransmission of the missing units. In
one embodiment of the invention, the RLP message requests retransmission
30 of all of the missing units in the buffer 528. In another embodiment, the
message requests retransmission of only the latest detected missing payload
units. The message is then transmitted over the reverse link 108b to the BS
104.
The data containing a SA and an arriving at the BS 104 over the
35 reverse link are provided to a SA detector 514 and an RLP message detector
516. :
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20 FIG. 6 illustrates a relationship between a packet received at a MS 106
and a SA transmitted from the MS 106. In slots n-4, n-3, a receiver at the MS
106 receives a packet over the forward channel link 108, and determines if
the packet was intended for the MS 106. The MS 106 discards the packet if
the packet was not intended for the MS 106. Otherwise, the MS 106 decodes
25 the packet, evaluates a quality metric of the packet, and compares the
evaluated quality metric with the quality metric contained in the packet in
slots n-2, n-1. In slot n, a transmitter at the MS 106 sends a SA back to the BS
104 over the reverse channel link 108b. In slot n+1, the SA received at the
BS 104 is decoded and provided to a QARQ controller. In slots n+2, n+3 the
30 BS 104 retransmits the packet if so requested. The position of the slots on
the received forward link channel 108a and the reverse link channel 108b is
synchronized at the MS 106. Therefore, the relative position of slots on the
forward channel link 108a and the reverse channel link 108b is fixed. The
" BS 104 can measure a round trip delay between the BS 104 and the MS 106.
35 Consequently, the time slot in which the SA must arrive at the BS 104 can be
ascertained, provided that a relation between the received packet processing
and the SA is determinable.
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What is claimed is:




1 4.0CT 2004 WD 01/80477 PCT/US01/ 12227 14 In one enbodi nent of 1thelT 2004
invention, the relation between the received packet processing and the SA
is determ nable by fixing the nunber . of slots between receiving a packet
and sending a SA back, i.e., slots n12, n-1. Consequently, the BS 104
can associ ate each packet with each SA. One 5 skilled in the art wll
understand, that FIG 5 is neant oGLAIMSi|lustrate the concept.
Consequently, the nunber of slots allocated for a particular event may
change, e.g., decoding and eval uating of a packet's quality netric may

occur in morejor |ggs, };ﬂaml nfh B4 1o PNl & 4P COmEHAlafiof” ©
i nherently varl abl e, e. ﬁtengt% ?B a pac etl, aﬁfiay bet ween the %

recept i ogystefi) camgrisihg: packet retransm ssi on. I n another enbodi nent of the

invention, the,relatio n the recelLved cket pr.ocessing and the
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enbodi ments is provided enabl e any person ski l intheart to
make or amle the present |nvent|on The vari ous nndlflcatlons to these
enbodi ments wi LI be readil ent to tho skllle i.n the.art,, and
The gener o ot ff PrceSsSn ey nlRBRor droriing  ABAT e A raid i e Sichal
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comuni cation system conprising: a decoder configured to decode
contents of a unit of received signal; a first feedback signal  generator

confi gur ed tozgeneAat Pparatys §9ﬂﬁ%@fbé@kfe§'?@ﬁwt Sighals & 14 comMMNisAHER or

confi gur ?ﬁéﬁi%ne a quality netric of said unit of signal, to
i nstruct sal d 'k signal generator to generate a feedback si gnal in

accordance w4 ddvodéerd cbnbigaded ty dewtle contertndf & anipofireesivedisigeadj ng of sai d
unit of signal ,if an indication received on a contr.ol g nnel, le cates
that said uni/fitst fesdback signal penerater qeatigwred tpgenerate a first feedback signa

a first processor configured to determine a quality metric of said unit of signal;
and instruct said feedback signal generator to generate a feedback signal in accordance
with said quality metric; and

a preamble detector configured to detect and decode a preamble of said unit of
signal; and wherein said first processor is further configured to prevent decoding of
said unit of signal if said preamble indicates that said unit of signal is not to be
decoded.

3. An apparatus configured to retransmit signals in a communication
system, comprising:

a decoder configured to decode contents of a unit of received signal;

a first feedback signal generator configured to generate a first feedback signal;

a first processor configured to determine a quality metric of said unit of signal;
and instruct said feedback signal generator to generate a feedback signal in accordance
with said quality metric;

a second feedback signal generator for generating a second feedback signal; and



2. An apparatus configured to retransmt signals in a conmunication
system conprising: a decoder configured to decode contents of a uhi0CT @i
received signal; a first feedback signal generator configured to generate
a first feedback signal; a first procéssor configured to determne a
quality netric of said unit of signal; and instruct said feedback signal
gener at or t o geemwndtpmocesbarectndighredi pnimktriat sack sscdnd decdback Igesaatdr qual ity

nmetric; and a preanbl.e detector, configured to detect and decade
or earb] eSDETAEA SEoQ foegpackSTERh I ACSMdIRariEh fsSeteamidier BF SORSRR T <
further ﬁ%'v&%%ﬁ!idtr&rﬁfsﬁl‘{ﬁmn SEGROLAhI 9 accdfdafica! With s@fd GalRAhetric isai d

preanbl e icates that sald unit of "signal is not to be décoded. 3. An
appar at udectapefa fpilued to retransnmit signals in a conmunication system
conprising: a decoder configured to decode contents of a unit of received
signal; a first feedback signal generator configured to generate a first

feedback signgl; arfd bslarROELSRNN F AitHed ebRribiRg dRéBE Tor Bedartiabdid Y
metric of said unit of signal; and instruct said feedback signal

gener at oretramsnyssien of saidisigead dibseskerdanggmaith isaid guality degtdea failurgrwhen:d qual ity
metric, a second feedhack signal generator.f.or _gengrating.a secon

f eedback si gnsé‘f‘,fi Uy ﬁlg@T 952(}}5’11 regeiyed withiy' 8 BEeggthnggn'flwaﬁ egfto

i nst ructegahshisgeandr f eedback generator to generate a second feedback
signal in accordance with a sequence nunber of said unit of signal when
sai d r et r ansnfaidbimihobsignaljisinei rgerived wtbmcaqrrm@mlmcmrpdirae@wﬂ%m metric
is decl af.eg a failure 4d ‘I.'{]efa _roat us of claim3 further conprising
neans f o}t W‘ﬁ%"%&ﬁ? P 'S%ion of said si gnhal in accordance
with said quadaid dnibBf Sighalds hét rettitedWRRin Serbdetetiihedperidgnédsued fromi
received within afpredet erm ned nunber of  retrapsm ssions; or said unit
of si gnatransmissian of @gequestisignal sprespopdiag & widrimitef ¥etdlod measured from a
first transm ssion of said unit of signal; or said unit of signal is not
received within a predeterm ned period neasured from transm ssion of a

request signas, corsfsppadiuedoi fetransmission lof efgnals g al contmuricativppsystei,s f or
retransm ssion of signals in a conmunication system conprising: a data
gqueue f OFOMPIBINEg a plurality of units of signal to be transmtted; a

Zggteldg;telr OLora g4k ﬁ%ﬂei 3PstBrihg FPRIAIRS 0P Mnif¥ of$findl 8! tBinShitkiagnal to a

a scheduler for scheduling a transmission of said units of signal to a destination
receiving terminal;

a first detector for detecting a first feedback signal received from the destination
receiving terminal; and

a first control processor configured to receive said first feedback signal, select a
unit of signal which was transmitted at a time instant preceding a time instant of
receiving said first feedback signal by a sum of a round trip delay and a determinable
delay, and schedule said unit of signal for retransmission, wherein the determinable
delay is a difference between a first time instant of transmitting said retransmission
request and a second time instant, said second time instant being selected from a group
consisting of:

a time instant when said unit of signal is received;

a time instant when a determination as to whether said unit of signal is to be
demodulated is made;

a time instant when said unit of signal is demodulated; and

a time instant when a quality metric of said unit of signal is computed.




receiving termnal; a first detector for detecting a first feedb@ddk)CT 004
*signal received fromthe destination receiving termnal; and a first
control processor configured to receive said first feedback signal,
select a unit of signal which was trddnsnitted at a tine instant
preceding a tine instant of receiving said first feedback signal by a
sumof a round trip delay and a determ nable delay, and schedul e said
unit of signal for_retransm ssign, ereipn the determnable delay is a
di fference be?weenlb¢ snpamtusqiglaimZwhereinghe pnit aksienal isgpackely

retransm ssion request and a second tinme instant, said second tine

i nstant being selected froma group consisting of. a tinme instant when
said unit of &i gnalThd sappaatisvefl;clamt 2nehereint ah¢ quabity anete¢ eis nma naklion as
to V\hether%%aid nif of signal is to be denpdulated is nade; a tine

i nstant SAWAHABEY eheKi t of signal is denodul ated; and a time instant when
a quality nmetric of said unit of signal is conputed. 1 4 OCT 2004 17 6.
The apparatus of claim2 wherein the unit of signal is a packet. 7. The
appar at us of &l ai nTlk apparatusof dlaing? atlietem sad decodes decodgs tondents efismdiancy
check. 8. .The.apparatus of claim 2 wherein . said decoder decodes contents
of sai d PSR B Saancs W bREIIn SR PR SOARDL TR e on
control channel. 9. The apparatus of claim2 wherein said first feedback
signal is a burst of energy. 10. The apparatus of claim9 wherein said
burst of ener®y i sThe épparatusiof ciien 3pyherein said dirstdeedbacke sighddrisabusshiofl i r st
f eedback signal contains no energy. 12. The apparatus of claim 11l wherein
said fir¥¥™®eedback signal is a bit. 13. The apparatus of claim 2 wherein
the first processor is further configured to transmt said first

f eedback signal at a determnable tine instant. 14. The apparatus of

cl ai m 13 wherHln shheianperasisafiedaimed whersin; saick buast of gnergy jsctiPiys del ayed from
an event time instant, said event tine instant being selected from a
group consisting of a tine instant when said unit of signal is received,
a tine instantl wheTh@apjriaistoNehind0 wigeréin swidefidsefeedtaickl signal caitaiss goal i s
to be denodulated is nmade; a tine instant when said unit of signal is
denodul a#"€EEY- and

12.  The apparatus of claim 11 wherein said first feedback signal is a bit.

13.  The apparatus of claim 2 wherein the first processor is further
configured to transmit said first feedback signal at a determinable time instant.

14.  The apparatus of claim 13 wherein said determinable time instant is
fixedly delayed from an event time instant, said event time instant being selected from
a group consisting of’

a time instant when said unit of signal is received;

a time instant when a determination as to whether said unit of signal is to be
demodulated is made;

a time instant when said unit of signal is demodulated; and

a time instant when said quality metric is computed.

15.  The apparatus of claim 3 wherein the unit of signal is a packet.




a tinme instant when said quality nmetric is conputed. 15. The appat &t0(d 286t
-claim3 wherein the unit of signal is a packet. 14 OCT 2004 18 16. The
apparatus of claim3 wherein the quality netric is a cyclic redundancy
check. 17. The apparatus of claim 3 v8erein said decoder decodes contents
of said wunit of signal in accordance with information carried on a
control channgd.. 18he Bpparafiasficldmof ethafein Ihevhpumtityn marid ki astyclieedback
signal is a burst of energy. 19. The apparatus of claim 18 wherein said
bur st of redwrdaggy ¢heck bit. 20. The apparatus of claim 3 wherein said first
f eedback signal contains no energy. 21. The apparatus of claim20 wherein
said first feedback signal is a bit. 22. The apparatus of claim3 wherein
the first proCRssoThé apfanitudef claioo ffvigrein daitl detodendedddes edrderits pf said eedback
signal at a determnable ting instant. 23, -The apgrg,{fz{ us ,of claim 22

wher ei n wnit of signab imacsasiaace Witk infagnation cagiedon,aapn aniely from an event

time instant, said event tinme instant being selected from a group
consisting of a time instant when said unit of signal is received; a tine
i nstant when g8.det Eherapymratonofidaine 3 wierdie saiddirst feedtaclokigaalgaalburst of o be
denodul ated is made; a tine instant when said unit of signal is

denodul a#¥8Y-and a tine instant when said quality nmetric is conputed.

19.  The apparatus of claim 18 wherein said burst of energy is a bit.

20.  The apparatus of claim 3 wherein said first feedback signal contains no

energy.
21.  The apparatus of claim 20 wherein said first feedback signal is a bit.

22.  The apparatus of claim 3 wherein the first processor is further

configured to transmit said first feedback signal at a determinable time instant.

23.  The apparatus of claim 22 wherein said determinable time instant is
fixedly delayed from an event time instant, said event time instant being selected from
a group consisting of:

a time instant when said unit of signal is received;

a time instant when a determination as to whether said unit of signal is to be
demodulated is made;

a time instant when said unit of signal is demodulated; and

a time instant when said quality metric is computed.




