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BURST DETECTOR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The application is a continuation of US. patent 
application Ser. No. 10/196,857, ?led Jul. 16, 2002, Which 
in turn claims priority from Provisional Patent Application 
Ser. No. 60/325,692, ?led Sep. 28, 2001, Which is incorpo 
rated by reference as if fully set forth. 

BACKGROUND 

[0002] The present invention relates to the ?eld of Wireless 
communications. More speci?cally, the present invention 
relates to detecting codes in a communication signal in order 
to activate the receiver to process the signal. 

[0003] Spread spectrum TDD systems carry multiple com 
munications over the same spectrum. The multiple signals 
are distinguished by their respective chip code sequences 
(codes). Referring to FIG. 1, TDD systems use repeating 
transmission time intervals (TTIs), Which are divided into 
frames 34, further divided into a number of timeslots 37l 
37n, such as ?fteen timeslots. In such systems, a communi 
cation is sent in a selected timeslot out of the plurality of 
timeslots 371-37n using selected codes. Accordingly, one 
frame 34 is capable of carrying multiple communications 
distinguished by both timeslot and code. The combination of 
a single code in a single timeslot is referred to as a physical 
channel. A coded composite transport channel (CCTrCh) is 
mapped into a collection of physical channels, Which com 
prise the combined units of data, knoWn as resource units 
(RUs), for transmission over the radio interface to and from 
the user equipment (UE) or base station. Based on the 
bandWidth required to support such a communication, one or 
multiple CCTrChs are assigned to that communication. 

[0004] The allocated set of physical channels for each 
CCTrCh holds the maximum number of RUs that Would 
need to be transmitted during a TTI. The actual number of 
physical channels that are transmitted during a TTI is 
signaled to the receiver via the Transport Format Combina 
tion Index (TFCI). During normal operation, the ?rst 
timeslot allocated to a CCTrCh Will contain the required 
physical channels to transmit the RUs and the TFCI. After 
the receiver demodulates and decodes the TFCI it Would 
knoW hoW many RUs are transmitted in a TTI, including 
those in the ?rst timeslot. The TFCI conveys information 
about the number of RUs. 

[0005] FIG. 1 also illustrates a single CCTrCh in a TTI. 
Frames 1, 2, 9 and 10 shoW normal CCTrCh transmission, 
Wherein each roW of the CCTrCh is a physical channel 
comprising the RUs and one roW in each CCTrCh contains 
the TFCI. Frames 3-8 represent frames in Which no data is 
being transmitted in the CCTrCh, indicating that the 
CCTrCh is in the discontinuous transmission state (DTX). 
Although only one CCTrCh is illustrated in FIG. 1, in 
general there can be multiple CCTrChs in each slot, directed 
toWards one or more receivers, that can be independently 
sWitched in and out of DTX. 

[0006] DTX can be classi?ed into tWo categories : 1) 
partial DTX; and 2) full DTX. During partial DTX, a 
CCTrCh is active but less than the maximum number of RUs 
are ?lled With data and some physical channels are not 
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transmitted. The ?rst timeslot allocated to the CCTrCh Will 
contain at least one physical channel to transmit one RU and 
the TFCI Word, Where the TFCI Word signals that less than 
the maximum number of physical channels allocated for the 
transmission, but greater than Zero (0), have been transmit 
ted. 

[0007] During full DTX, no data is provided to a CCTrCh 
and therefore, there are no RUs at all to transmit. Special 
bursts are periodically transmitted during full DTX and 
identi?ed by a Zero (0) valued TFCI in the ?rst physical 
channel of the ?rst timeslot allocated to the CCTrCh. The 
?rst special burst received in a CCTrCh after a normal 
CCTrCh transmission or a CCTrCh in the partial DTX state 
indicates the start of full DTX. Subsequent special bursts are 
transmitted every Special Burst Scheduling Parameter 
(SBSP) frames, Wherein the SBSP is a predetermined inter 
val. Frames 3 and 7 illustrate the CCTrCh comprising this 
special burst. Frames 4-6 and 8 illustrate frames betWeen 
special bursts for a CCTrCh in full DTX. 

[0008] As shoWn in Frame 9 of FIG. 1, transmission of one 
or more RUs can resume at any time, not just at the 
anticipated arrival time of a special burst. Since DTX can 
end at any time Within a TTI, the receiver must process the 
CCTrCh in each frame, even those frames comprising the 
CCTrCh With no data transmitted, as illustrated by Frames 
4-6 and 8. This requires that the receiver operate at high 
poWer in order to process the CCTrCh for each frame, 
regardless of its state. 

[0009] Receivers are able to utiliZe the receipt of subse 
quent special bursts to indicate that the CCTrCh is still in the 
full DTX state. Detection of the special burst, though, does 
not provide any information as to Whether the CCTrCh Will 
be in the partial DTX state or normal transmission state 
during the next frame. 

[0010] Support for DTX has implications to several 
receiver functions, notably code detection. If no codes are 
sent in the particular CCTrCh in one of its frames, the code 
detector may declare that multiple codes are present, result 
ing in a Multi-User Detector (MUD) executing and includ 
ing codes that Were not transmitted, reducing the perfor 
mance of other CCTrChs that are also processed With the 
MUD. Reliable detection of full DTX Will prevent the 
declaring of the presence of codes When a CCTrCh is 
inactive. Also, full DTX detection can result in reduced 
poWer dissipation that can be realiZed by processing only 
those codes that have been transmitted and not processing 
empty timeslots. 

[0011] Accordingly, there exists a need for an improved 
receiver. 

SUMMARY 

[0012] The present invention is a receiver for receiving a 
communication signal divided into a plurality of timeslots, 
Wherein the timeslots include a plurality of channels, includ 
ing a burst detector for detecting When a selected one of the 
plurality of channels of the communication is received. The 
burst detector comprises a noise estimation device for deter 
mining a scaled noise poWer estimate of the selected one of 
the timeslots, a matched ?lter for detecting signal poWer of 
the selected one of the channels of the timeslots and a signal 
poWer estimation device, responsive to the matched ?lter, 
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for generating a signal power estimate of the selected one of 
the channels of the timeslots. A comparator, responsive to 
the scaled noise poWer estimate and the signal poWer 
estimate, for generating a burst detection signal When the 
signal poWer estimate is greater than the scaled noise poWer 
estimate, and a data estimation device, responsive to the 
burst detection signal, for decoding the plurality of channels 
are also included in the burst detector. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

[0013] FIG. 1 illustrates an exemplary repeating transmis 
sion time interval (TTI) of a TDD system and a CCTrCh. 

[0014] FIG. 2 is a block diagram of a receiver in accor 
dance With the preferred embodiment of the present inven 
tion. 

[0015] FIG. 3 is a block diagram of the burst detector in 
accordance With the preferred embodiment of the present 
invention. 

[0016] FIGS. 4A and 4B are a How diagram of the 
operation of the receiver in activating and deactivating the 
burst detector of the present invention. 

[0017] FIG. 5 is a block diagram of a ?rst alternative 
embodiment of the burst detector of the present invention. 

[0018] FIG. 6 is a second alternative embodiment of the 
burst detector of the present invention. 

[0019] FIG. 7 is a third alternative embodiment of the 
burst detector of the present invention. 

[0020] FIG. 8 is a fourth alternative embodiment of the 
burst detector of the present invention. 

[0021] FIG. 9 is a ?fth alternative embodiment of the burst 
detector of the present invention. 

[0022] FIG. 10 is a sixth alternative embodiment of the 
burst detector of the present invention. 

[0023] FIG. 11 is a block diagram of an application of the 
burst detector of the present invention. 

[0024] FIG. 12 is a block diagram of an alternate use for 
the burst detector of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT(S) 

[0025] The preferred embodiments Will be described With 
reference to the draWing ?gures Where like numerals repre 
sent like elements throughout. 

[0026] Referring to FIG. 2, a receiver, preferably at a user 
equipment (UE) 19, mobile or ?xed, comprises an antenna 
5, an isolator or sWitch 6, a demodulator 8, a channel 
estimation device 7, a data estimation device 2, a burst 
detector 10, and demultiplexing and decoding device 4. 
Although the receiver Will be disclosed at a UE, the receiver 
may also be located at a base station. 

[0027] The receiver 19 receives various radio frequency 
(RF) signals including communications over the Wireless 
radio channel using the antenna 5, or alternatively an 
antenna array. The received signals are passed through a 
transmit/receive (T/R) sWitch 6 to a demodulator 8 to 
produce a baseband signal. The baseband signal is pro 
cessed, such as by the channel estimation device 7 and the 
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data estimation device 2, in the timeslots and With the 
appropriate codes assigned to the receiver 19. The channel 
estimation device 7 commonly uses the training sequence 
component in the baseband signal to provide channel infor 
mation, such as channel impulse responses. The channel 
information is used by the data estimation device 2 and the 
burst detector 10. The data estimation device 2 recovers data 
from the channel by estimating soft symbols using the 
channel information. FIG. 2 shoWs one burst detector, 
hoWever, a receiver may have multiple burst detectors to 
detect the reception of more than one code. Multiple burst 
detectors Would be used, for example, When multiple 
CCTrChs are directed toWards one receiver. 

[0028] FIG. 3 is a block diagram of the burst detector 10 
in accordance With the preferred embodiment of the present 
invention. The burst detector 10 comprises a noise estimator 
11, a matched ?lter 12, a signal poWer estimator 13, and a 
comparator 14. The received and demodulated communica 
tion is forWarded to the matched ?lter 12 and the noise 
estimator 11. The noise estimator 11 estimates the noise 
poWer of the received signal. The noise poWer estimate may 
use a predetermined statistic, such as the root-mean square 
value of the input samples, or other methods to approximate 
noise, interference, or total poWer. The noise poWer estimate 
is scaled by a predetermined scaling factor, generating a 
threshold value, Which is forWarded to the comparator 14. 

[0029] The received and demodulated communication is 
also forWarded to the matched ?lter 12, as Well as, the 
channel impulse response from the channel estimation 
device 7. The matched ?lter 12 is coupled to a signal poWer 
estimator 13 and a channel estimation device 7. Although a 
matched ?lter 12 is shoWn in FIG. 3 and described herein, 
any device Which demodulates a particular code in the 
received signal can be utiliZed, such as a rake receiver 19. 
The matched ?lter 12 also receives the code for the physical 
channel carrying the TFCI for the particular CCTrCh. Uti 
liZing the three inputs, the matched ?lter 12 computes soft 
bit or symbol decisions for the physical channel carrying the 
TFCI for the CCTrCh. The soft decisions are then forWarded 
to the signal poWer estimator 13. 

[0030] The signal poWer estimator 13, coupled to the 
matched ?lter 12 and the comparator 14, receives the output 
of the matched ?lter 12 and estimates the signal poWer of the 
soft decisions in the received communication. As those 
skilled in the art knoW, a method of estimating the signal 
poWer is to separate the real and imaginary parts of the 
outputs of matched ?lter 12 and calculate the poWer there 
from. Any method of signal poWer estimation, though, may 
be used by the signal poWer estimator 13. Once the signal 
poWer estimator 13 determines the signal poWer of the soft 
decisions in the received communication, it is forWarded to 
the comparator 14. 

[0031] The comparator 14 is coupled at its inputs to the 
signal poWer estimator 13 and the noise poWer estimator 11, 
and at its output to the data estimation device 2. The 
comparator 14 compares the scaled noise poWer and the 
signal poWer and the result of the comparison is used to 
indicate Whether the particular CCTrCh is still in full DTX. 
For purposes of this disclosure, DTX Will be indicative of 
the full DTX state discussed hereinabove. If the scaled 
estimated noise poWer is greater than the estimated signal 
poWer for the particular code carrying the TFCI in the ?rst 
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timeslot allocated to the CCTrCh in a frame, the comparator 
14 outputs a signal to the data estimation device 2 indicating 
that no data Was sent for the particular CCTrCh. This results 
is in the data estimation device 2 not operating to demodu 
late the particular CCTrCh. 

[0032] If the estimated signal poWer for the particular code 
carrying the TFCI in the ?rst timeslot allocated to the 
CCTrCh in a frame is greater than the scaled estimated noise 
poWer, the comparator 14 outputs a signal, to the data 
estimation device 2 indicating that the end of DTX has been 
detected, Which results in the data estimation device acti 
vating the CCTrCh. 

[0033] In the description above, the comparison betWeen 
the scaled noise poWer and the estimated signal poWer is 
limited to the particular code carrying the TFCI since if any 
codes are transmitted then the code carrying the TFCI Will 
be among them. As those skilled in the art knoW, the 
comparison can use other received codes allocated to the 
CCTrCh. If the estimated signal poWer is greater than the 
scaled noise poWer for any particular code, the comparator 
14 outputs a signal to the data estimation device 2. The data 
estimation device 2 can then activate demodulation of the 
code. Alternatively, it can be activated to demodulate the 
CCTrCh. 

[0034] The data estimation device 2, coupled to the 
demodulator 8, burst detector 10, the channel estimation 
device 7, and the data demultiplexing and decoding device 
4, comprises a code detection device (CDD) 15, a MUD 16, 
and a TFCI decoder 17. The MUD 16 decodes the received 
data using the channel impulse responses from the channel 
estimation device 7 and a set of channeliZation codes, 
spreading codes, and channel offsets from the CDD. As 
those skilled in the art knoW, the MUD 16 may utiliZe any 
multi-user detection method to estimate the data symbols of 
the received communication, a minimum mean square error 
block linear equalizer (MMSE-BLE), a Zero-forcing block 
linear equalizer (ZF-BLE) or the use of a plurality of joint 
detectors, each for detecting one of the plurality of receiv 
able CCTrChs associated With the UE 19. 

[0035] The CDD 15, coupled to the MUD 16 and the burst 
detector 10, provides the MUD 16 With the set of codes for 
each of the plurality of received CCTrChs associated With 
the receiver 19. If the burst detector 10 indicates that the end 
of DTX state has been detected, the CDD 15 generates the 
code information and forWards it to the MUD 16 for 
decoding of the data. OtherWise, the CDD 15 does nothing 
With the particular CCTrCh. 

[0036] Once the MUD 16 has decoded the received data, 
the data is forWarded to the TFCI decoder 17 and the data 
demultiplexing and decoding device 4. As those skilled in 
the art knoW, the TFCI decoder 17 outputs the maximum 
likelihood set of TFCI information bits given the received 
information. When the value of the TFCI decoder 17 is equal 
to Zero (0), a special burst has been detected, indicating the 
CCTrCh is beginning DTX or remains in the DTX state. 

[0037] As stated above, the data estimation device 2 
forWards the estimated data to the data demultiplexing and 
decoding device 4. The demultiplexing and decoding device 
4, coupled to the data estimation device 2, detects the 
received signal to interference ratio (SIR) of the particular 
CCTrCh or the code carrying the TFCI in the CCTrCh. If the 
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value of the SIR is greater than a predetermined threshold, 
the end of DTX detected by the burst detector 10 is vali 
dated. If the SIR is beloW the threshold, then a false 
detection has occurred, indicating that the particular 
CCTrCh is still in the DTX state. The data demultiplexing 
and decoding may include error detection on the data Which 
acts as a sanity check for the burst detector 10, reducing the 
effect of false detections by the UE receiver 19. 

[0038] The How diagram of the operation of the receiver 
in accordance With the preferred embodiment of the present 
invention is illustrated in FIGS. 4A and 4B. After synchro 
niZation of the UE to a base station and assuming the 
previous received frame included a special burst, the UE 
receiver 19 receives a plurality of communications in a RF 
signal (Step 401) and demodulates the received signal, 
producing a baseband signal (Step 402). For each of the 
CCTrChs associated With the UE, the burst detector 10 
determines Whether there are any symbols Within a particu 
lar CCTrCh by comparing the estimated noise poWer to the 
estimated signal poWer (Step 403). 

[0039] If the burst detector 10 indicates to the CDD 15 that 
the CCTrCh is in the DTX state, the burst detector 10 
continues to monitor the CCTrCh (Step 409). Otherwise, the 
burst detector indicates to the CDD 15 that the CCTrCh is 
not in the DTX state (Step 404). The CDD 15 then provides 
the MUD 16 With the code information for the particular 
CCTrChs associated With the UE (Step 405). The MUD 16 
processes the received CCTrCh and forWards the data sym 
bols to the TFCI decoder 17 and the data demultiplexing and 
decoding device 4 (Step 406). The TFCI decoder 17 pro 
cesses the received data symbols to determine the TFCI 
value (Step 407). If the TFCI value is Zero (0), the special 
burst has been detected and a signal is then sent to the burst 
detector 10 to continue to monitor the CCTrCh (Step 409), 
indicating that the CCTrCh is in, or still in, the full DTX 
state. 

[0040] If the TFCI value is greater than Zero (0), and a 
CCTrCh is currently in the full DTX state, then the UE 
performs a sanity check on the received data using infor 
mation provided by the data demultiplexing and decoding 
device 4 (Step 408). Referring to FIG. 4B, When conducting 
the sanity check the UE ?rst determines Whether at least one 
transport block has been received in the associated CCTrCh 
(Step 408a). If there are no transport blocks received, the UE 
remains in full DTX (Step 40819). If there is at least one 
transport block, the data demultiplexing and decoding 
device 4 determines Whether at least one of the detected 
transport blocks has a CRC attached. If not, then the data in 
the CCTrCh is accepted as valid and utiliZed by the UE (Step 
410). If there is a CRC attached, then the data demultiplex 
ing and decoding device 4 determines Whether at least one 
transport block has passed the CRC check. If at least one has 
passed, then the data in the CCTrCh is accepted as valid and 
utiliZed by the UE (Step 410). OtherWise, the UE determines 
that the particular CCTrCh remains in the full DTX state 
(Step 408b). 

[0041] If the sanity check determines that a CCTrCh is in 
the full DTX state, then an output signal is sent to the burst 
detector 10 indicating that the burst detector 10 should 
continue to monitor the CCTrCh to determine When full 
DTX ends and supply an output to the code detection device 
15. If the DTX control logic determines that a CCTrCh is not 
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in the full DTX state then it outputs a signal to the burst 
detector 10 indicating that it should not monitor the CCTrCh 
and the decoded data is utilized by the UEs (Step 410). 

[0042] An alternative embodiment of the burst detector 50 
of the present invention is illustrated in FIG. 5. This alter 
native detector 50 comprises a matched ?lter 51, a prelimi 
nary TFCI decoder 52, a noise estimator 53, and a com 
parator 54. This detector 50 operates similar to the detector 
10 disclosed in the preferred embodiment. The matched 
?lter 51 receives the demodulated received signal from the 
demodulator 8 and forWards the soft symbol decisions to the 
preliminary TFCI decoder 52. Similar to the TFCI decoder 
17 disclosed hereinabove, the preliminary TFCI decoder 52, 
coupled to the comparator 54 and the noise estimator 53, 
computes poWer estimates for each possible TFCI Word. The 
largest TFCI poWer estimate is then forWarded to the com 
parator 54 and all poWer estimates are forWarded to the noise 
estimator 53. 

[0043] The noise estimator 53, coupled to the TFCI 
decoder 52, and the comparator 54, receives the decoded 
TFCI poWer and the largest TFCI poWer and calculates a 
predetermined statistic, such as the root-mean-square of all 
inputs. The statistic provides an estimate of the noise that the 
TFCI decoder 52 is subject to. The noise estimate is scaled 
and forwarded to the comparator 54 for comparison to the 
largest TFCI poWer from the TFCI decoder 52. 

[0044] The comparator 54, coupled to the TFCI decoder 
52 and the noise estimator 53, receives the largest TFCI 
poWer and the scaled noise estimate and determines the 
greater of the tWo values. Similar to the preferred embodi 
ment, if the estimated TFCI poWer is greater than the scaled 
noise estimate, the burst detector 50 signals to the data 
estimation device 2, Which activates the CCTrCh demodu 
lation of the particular CCTrCh associated With the UE. 
Otherwise, the burst detector 50 signals to the data estima 
tion device 2 that the CCTrCh remains in the DTX state. 

[0045] A second alternative embodiment of the burst 
detector is illustrated in FIG. 6. Similar to the detector 50 
illustrated in FIG. 5 and disclosed above, this alternative 
burst detector 60 comprises a matched ?lter 61, a prelimi 
nary TFCI decoder 63, a noise estimator 62, and a com 
parator 64. The difference betWeen this embodiment and the 
previous embodiment is that the noise estimator 62 receives 
the demodulated received signal before the matched ?lter 61 
determines the soft symbols. The noise estimator 62, 
coupled to the demodulator 8 and the comparator 64, 
receives the demodulated received signal and calculates a 
noise estimate as in the preferred embodiment 11 shoWn in 
FIG. 3. The calculated statistic is then the noise estimate of 
the received signal. 

[0046] The operation of this second alternative is the same 
as the previous alternative. The matched ?lter 61 receives 
the demodulated received signal, determines the soft sym 
bols of the CCTrCh using the ?rst code for the particular 
CCTrCh and forWards the soft symbols to the TFCI decoder 
63. The TFCI decoder 63 decodes the received soft symbols 
to produce a decoded TFCI Word. An estimate of the poWer 
of the decoded TFCI Word is then generated by the decoder 
and forWarded to the comparator 64. The comparator 64 
receives the poWer estimate for the decoded TFCI Word and 
a scaled noise estimate from the noise estimator 62 and 
determines Which of the tWo values is greater. Again, if the 
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estimated poWer of the TFCI Word is greater than the scaled 
noise estimate, the burst detector 60 signals to the data 
estimation device 2 that data has been transmitted in the 
particular CCTrCh associated With the receiver 19, indica 
tive of the end of DTX state or the transmission of the 
special burst. 

[0047] A third alternative embodiment of the burst detec 
tor is illustrated in FIG. 7. As shoWn, this alternative detector 
70 is the same as the second alternative except that an 
additional Decision Feedback Accumulation loop 75 is 
added. This loop 75 is coupled to the matched ?lter 71 and 
an adder 79 and comprises a data demodulator 76, a con 
jugator 77, and a symbol poWer estimator 78. The soft 
symbols output from the matched ?lter 71 are forWarded to 
the demodulator 76 of the loop 75, Which generates symbol 
decisions With loW latency. Each of the loW latency symbol 
decisions are conjugated by the conjugator 77 and combined 
With the soft symbols output by the matched ?lter 71. The 
combined symbols are then forWarded to the symbol poWer 
estimator 78 Where a poWer estimate of the combined 
symbols is generated and scaled by a predetermined factor 
and forWarded to the adder 79. 

[0048] The adder 79, coupled to the symbol poWer esti 
mator 78, the TFCI decoder 73 and the comparator 74, adds 
a scaled TFCI poWer estimate from the TFCI decoder 73 and 
the scaled symbol poWer estimate from the symbol poWer 
estimator 78, then forWards the summed poWer estimate to 
the comparator 74 for comparison to the noise estimate. A 
determination is then made as to Whether data has been 
transmitted in the CCTrCh. This third alternative embodi 
ment improves the performance of the burst detector 70 With 
a TFCI detector in those cases Where the poWer estimate of 
the TFCI Word is too loW for a reliable determination of the 
state of the CCTrCh. 

[0049] A fourth alternative embodiment of the burst detec 
tor of the present invention is illustrated in FIG. 8. This 
alternative detector 80 eliminates the TFCI decoder 73 of the 
alternative illustrated in FIG. 7. The advantage of eliminat 
ing the TFCI decoder 73 is that the burst detector 80 requires 
less signal processing. The comparator 84 for this altema 
tive, then, compares the noise estimate to the symbol poWer 
estimate to determine Whether the particular CCTrCh asso 
ciated With the UE comprises data. 

[0050] A ?fth alternative embodiment of the burst detector 
of the present invention is illustrated in FIG. 9. This alter 
native burst detector 90 comprises a ?rst and second 
matched ?lter 91, 92, a TFCI decoder 93 and a comparator 
94. As shoWn in FIG. 9, the burst detector 90 is similar to the 
alternative detector 60 illustrated in FIG. 6. The TFCI 
decoder 93 generates an energy estimate of the decoded 
TFCI Word from the soft symbols output by the ?rst matched 
?lter 91. This energy estimate is forWarded to the compara 
tor 94 for comparison to a scaled noise estimate. The noise 
estimate in this alternative burst detector 90 is generated by 
the second matched ?lter 92. 

[0051] The second matched ?lter 92, coupled to the 
demodulator 8 and the comparator 94, receives the demodu 
lated received signal and generates a noise estimate using a 
‘nearly’ orthogonal code. The ‘nearly’ orthogonal codes are 
determined by selecting codes that have loW cross correla 
tion With the subset of orthogonal codes used in a particular 
timeslot Where the associated CCTrCh is located. For those 
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systems that do not use all of their orthogonal codes in a 
timeslot, the ‘nearly’ orthogonal code could be one of the 
unused orthogonal codes. For example, in a 3GPP TDD or 
TD-SCDMA system there are 16 OVSF codes. If less than 
all 16 OVSF codes are used in a timeslot, then the ‘nearly’ 
orthogonal code Would equal one of the unused OVSF 
codes. The noise estimate generated by the second matched 
?lter 92 is scaled by a predetermined factor and forWarded 
to the comparator 94. 

[0052] A sixth alternative embodiment of the burst detec 
tor of the present invention is illustrated in FIG. 10. Again, 
this alternative burst detector 100 is similar to that Which is 
disclosed in FIG. 6. Similar to the ?fth alternative burst 
detector 60, an alternate method of generating a noise 
estimate is disclosed. In this alternative, a symbol combiner 
102, coupled to the matched ?lter 101, TFCI decoder 103 
and statistic combiner 105, is used to generate the noise 
estimate. The soft symbols from the matched ?lter 101 are 
forWarded to the symbol combiner 102, as Well as, the TFCI 
Word generated by the TFCI decoder 103. The symbol 
combiner 102 generates a set of statistics by combining the 
soft symbols, excluding from the set a statistic provided by 
the TFCI decoder 103 representing the decoded TFCI Word, 
and forWards the set to the statistic combiner 105. The 
statistic combiner 105 combines the statistics from the 
symbol combiner 102, resulting in a noise estimate. The 
noise estimate is then scaled and forWarded to the compara 
tor 104 for comparison against the poWer estimate of the 
TFCI Word from the TFCI decoder 103. 

[0053] FIG. 11 is a block diagram of a receiver 110 
comprising a CDD 111 Which uses a plurality of burst 
detectors 1121. . . 11211, 1131, . . . 113n to generate the codes 

to be forWarded to the MUD 114. Each burst detector 1121. 
. . 112D, 1131, . . . 113n outputs a signal to the CDD 111 

indicating Whether the code has been received in the burst. 
The CDD 111 uses these inputs to provide the MUD 114 
With the set of codes associated With the received signal. It 
should be noted that the burst detector of any of the 
embodiments of the present invention can be used to detect 
the presence of codes in general. The burst detector is not 
limited to only detecting the end of DTX state of a particular 
CCTrCh. 

[0054] FIG. 12 illustrates an alternate use for the burst 
detector of the present invention. As shoWn in FIG. 12, the 
burst detector may be used to monitor poWer, signal to noise 
ratio (SNR) and the presence of codes at a receiver that is not 
intended to have access to the underlying transmitted infor 
mation. For example, this information can be used for cell 
monitoring applications. The output of the noise estimator 
11 and the signal poWer estimator 13 are output from the 
burst detector for each code that is tested. The database 
maintains a history of the measurements and can compute 
and store the signal to noise ratio (SNR). This data can then 
be used to determine Which, if any, codes are active in a cell. 

[0055] The burst detector of the present invention provides 
a receiver With the ability to monitor the received signal to 
determine if a particular CCTrCh associated With the UE has 
reached the end of full DTX state. In particular, this ability 
is provided before the data estimation, avoiding the need for 
the data estimation device to process a large number of 
codes that may not have been transmitted. This results in a 
reduction in unnecessary poWer dissipation during full DTX 
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by not operating the MUD (or other data estimation device) 
on the particular CCTrCh in the full DTX state. In the case 
Where a CCTrCh is allocated physical channels in multiple 
timeslots in a frame, and the burst detector has indicated that 
DTX has not ended, the full receiver chain can remain off 
during the second and subsequent timeslots in a frame 
saving signi?cantly more poWer. 

[0056] The burst detector also results in better perfor 
mance by eliminating the occurrence of the ?lling of the 
MUD With codes that Were not transmitted, Which reduces 
the performance of the CCTrChs associated With the UE. To 
simplify implementation, code detection devices often 
assume that at least one code has been transmitted and 
employ relative poWer tests to select the set of codes to 
output to the MUD. If no codes are transmitted for CCTrCh, 
such as during full DTX, a code detection device may 
erroneously identify codes as having been transmitted lead 
ing to poor performance. By determining Whether full DTX 
is continuing and providing the information to the code 
detection device, the burst detector alloWs use of simpler 
code detection algorithms. Multiple burst detectors can be 
used in parallel (FIG. 11) to provide further input to a code 
detection device enabling further simpli?cations therein. 

[0057] While the present invention has been described in 
terms of the preferred embodiment, other variations Which 
are Within the scope of the invention as outlined in the 
claims beloW Will be apparent to those skilled in the art. 

What is claimed is: 
1. A burst detector for detecting When a selected timeslot 

Which includes data signals for a plurality of channels is 
received Without selected ones of the plurality of channels, 
the burst detector comprising: 

a comparator for generating a burst detection signal When 
a signal poWer estimate of a predetermined code 
detected Within a signal received in a selected timeslot 
is greater than a scaled noise poWer estimate of any 
signal received in the selected timeslot; and 

a data estimation device for decoding the received signal 
of the timeslot When the burst detection signal is 
generated. 

2. The burst detector of claim 1 Wherein the data estima 
tion device comprises: 

a code detection device for generating signal codes in 
response to the burst detection signal; 

a decoder for decoding a received signal in response to 
received signal codes; and 

a transport format combination index (TFCI) decoder, 
coupled to the decoder, for detecting a TFCI signal in 
a decoded received signal. 

3. The burst detector of claim 2 further comprising a 
demultiplexer responsive to the data estimation device, for 
verifying that the selected timeslot includes channel data and 
generating a monitoring signal When channel data is present. 

4. The burst detector of claim 3 Wherein the burst detector 
ceases detection of a received signal When a monitoring 
signal is generated and the TFCI signal indicates that one or 
more of selected channels have been received in the selected 
timeslot. 
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5. The burst detector of claim 4 Wherein the burst detector 
continues to detect the received signal When the TFCI signal 
indicates that no selected channels have been received in the 
timeslot. 

6. The burst detector of claim 5 Wherein the data estima 
tion device comprises: 

a code detection device for generating signal codes in 
response to the burst detection signal; 

a decoder for decoding a received signal in response to 
signal codes received from the code detection device; 
and 

a transport format combination index (TFCI) decoder, 
coupled to the decoder, for detecting a TFCI signal in 
a decoded received signal. 

7. A code detection method for detecting When a selected 
timeslot Which includes data signals for a plurality of 
channels is received Without selected ones of the plurality of 
channels, the method comprising: 

generating a burst detection signal When a signal poWer 
estimate of a predetermined code detected Within a 
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signal received in a selected timeslot is greater than a 
scaled noise poWer estimate of any signal received in 
the selected timeslot; and 

decoding the received signal of the timeslot When the 
burst detection signal is generated. 

8. The method of claim 7 further comprising: 

generating signal codes in responses to the burst detection 
signal; 

detecting a transport format combination index (TFCI) 
signal in a received signal representing a number of 
selected channels in the selected timeslot; 

verifying that the selected timeslot includes channel data; 
and 

generating a monitoring signal When channel data is 
present in the selected timeslot. 


