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GB2351422 di scl oses an associ ation of training codes and channeli zation

codes. The training and channelization codes are associated so that for a
gi ven spreading factor 2 each training code is only associated with one
channel i zati on code. To facilitate the association, each training sequence
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illustrati OBetheeﬁtm%Héiﬂbxcﬁtd @ishuigt . Figure 3 is an illustration of a

sinplified base station transmtter and a user equi pnent receiver.

Since multiple communication bursts may be transmitted in a single time slot, a
receiver must be able to distinguish data from the multiple bursts. One approach to
recover the received data i1s multiuser detection (MUD).

In MUD, a receiver recovers all communication bursts' data in a time slot,
including bursts transmitted to other UEs. To recover all the bursts' data, the MUD
receiver needs to know all of the channelization codes used to transmit the bursts. In the
proposed TDD mode of W-CDMA, each UE 14, to 14, only knows which channelization
and midamble codes are used for carrying information intended for it. To determine all
the channelization and midamble codes, a bank of matched filters is used to detect all
possible channelization/midamble combinations. The output power from each matched
filter is compared to a threshold to determune whether a particular
channelization/midamble combtnation was used. Due to the number of required matched
filters, this approach has a high complexity. Additionally, if there is a high correlation
between channelization codes, this approach may have poor performance.

GB2351422 discloses an association of training codes and channelization codes.

The training and channelization codes are associated so that for a given spreading factor



Figure 4 is a flow chart of downlink channelization code identification.
Figure 5is an illustration of m danble sequence to channelization code
mappi ng. Figure 6 is a channelization code detection device. -3 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS) Figure 3 illustrates a
siciplified base station transmtter 26 and a UE receiver 28 using
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comuni cation burst's generated data is subsequently formatted into a

communi cat i on WO 99/490¢9& displosesdisimg chadnelediinates darived/from BatkingsegdéaceT e
spreadi ng and nod Iat'op ?evice 34, to 34K adds the m danbl e and spreads

t he gener 53HBtG 5P SYMPAIS LI LFEEHTd GOMIPRYRAUMSe associated with that
conmuni caty ey I | I [ [ tl Rl.e jnto
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a conbi nedeteanint ke s@Bicheghalieatidtcedrsi on bursts are nodul ated up to radio
frequency, such as by a m xer 36, and the radio frequency signal is

radi at ed by anAsgenrdingly. 8gs denisblgohave dlédraafe apprapehics Iﬁ%rrﬂé#i 1400 L#4 totheaablani t
diversity is utilized t he base.statjon 14,, the radi o frequency signal
will be tFH%§WWPP%§“H§E¥6FF?HF@ZQHFEHHQ§. At a UE receiver 28, radio
frequency signals are received by an antenna 40. The received signals are
denodul ated to a baseband signal, such as by a m xer 42. A channel
estimation device 44 is used to estimate the channel that the communi cation
bursts were transmitted in using the transmtted m danbl e codes. A
mul ti user detection (MJD) device 46 processes the baseband signal using the
estimated channel information and the active channelization codes to
produce hard synbols. Identifying active channelization codes is shown in
the flow chart of Figure 4. One approach to aid in identifying active
channel i zati on codes at the UE 14, is to provide a mappi hg between m danbl e
codes (m danbl e sequences) 54, to 54N and channeli zati on codes 56" to 56NM
58. Each m daanbl e sequence 54, to 54N is associated with a set of
channel i zati on codes 56" to 56NM as illustrated in Figure 5. The sets nmay
contain only a single channelization code, which is a one to one mappi ng of
m danbl es to channelization codes. A burst transmtted by the base

station 12, with a channelization code of a mdanble's set is formatted

wi th that m danble sequence, 60, 62. To illustrate, if a burst with
channel i zati on code 21 was sent, m danble sequence 2 is used for that
burst. At the UE receiver 28) after channel estimation, the transmtted

m danbl e sequences are detected by a m danbl e sequence detection device 48,
64. Based on the detected m danbles, a |logic block 45, utilizing the

m danbl e to channelizati on code mappi ng 49, determ ne the set of possible
channel i zati on codes. A channelization code detection device 50 determ nes
t he received channelization codes based on the determ nation, 66. |If a one
m danbl e code to one channelization code mapping is used) the |ogic block
45 determ nes the channelization codes. As a result, for a one to one

mappi ng, the channelization code detection device SO is not used. The MJD
devi ce 46 uses the determ ned channelization codes and the channel response
for the m danbl e sequences associated with the channelization codes to
detect the data fromall the bursts, 68. One channelization code detection
device SO is shown in Figure 6. Matched Filters 82, to 82M are matched to

t he possi bl e channeli zati on codes and associ ated channel responses as
determ ned by the logic block 45. Since only the possible channelization
codes need to be checked, the nunber. of matched filters 82, to 82Mis
greatly reduced) reducing the conplexity and inproving the perfornmance of
the receiver 28. The power of the soft2synbols produced by each mat ched
filter 82, to 82Mis neasured by correspondi ng power mneasurenment devices
84, to 84M The conparitor 80 determ nes the received channelization codes
based on the power neasurenent for each channel. If the nunber of
transmtted channelization codes is known) the conparitor 80 selects that
nunber of channels with the highest nmeasured power. O herw se, the
conparitor 80 conpares each channel's power level to a threshold to
determne the transmtted channelization codes_ To aid in identifying
channel i zati on codes, channelization code information) such as transmtted
channel i zati on codes or a nunber of transmtted channelization codes, my
be signaled to the UE ( 4,. The signaled informati on can be used in -5




conjunction wth channelizati on/ m danbl e code mappi ng or when mapping is
not used. The additional channelization code information will increase the
accuracy in determning the active channeiization codes at the UE receiver
28. One such signal would be a | ayer one signal) where the m danbl e code or
m danbl e code shift is associated wth the information. The m danbl e
detection device 48 determ nes the received mdanmble codes) and the logic
bl ock 45 r st [%ka I zat | def iRt er m ned
m danbl e cggg%séﬁlﬂrz}g ep{lgllgo?el’r l?g??radtali on, ﬁ%%ﬁgﬁ%g l|Mz‘]“.§tz‘%&§;n code
detecti on deddsce 50 uses the recovered information to aid in the

channel i zati on code determ nati on. Anot her approach signals channelization
code information using a |ayer 213 signal. The signal is generated by the
network circuitry. The layer 213 smﬁgﬁ, be used in conjunction with

| ayer one signals or wwth the m da nelizati on code mapping. -s
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s an illustration of a time division duplex/code division multiple
access communication system.

Figure 2 1s an illustration of a communication burst.

Figure 3 is an illustration of a simplified base station transmitter and a user
equipment receiver.

Figure 4 is a flow chart of downlink channelization code identification.

Figure 5 is an illustration of midamble sequence to channelization code
mapping.

Figure 6 is a channelization code detection device.
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to detect data, the user equi pnent determ ning a m danble

associ ated with each received comuni cation burst (64), the nethod

characteri

zed by: determ ning possible channelization codes of each

recei ved conmmuni cation burst using a mappi ng bet ween m danbl es and
channel i zati on codes, each m danble is mapped 7 to at | east one
channeli zati on code and at | east one mdanble code is mapped to a plurality
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code associated with that communication burst. Additionally, the spread data is time
multiplexed into the appropriate time slot. All of the communication bursts are
combined by a combiner 52. The combined communication bursts are modulated up
to radio frequency, such as by a mixer 36, and the radio frequency signal is radiated
by an antenna 38 through a wireless radio channel 30. If transmit diversity is utilized
by the base station 14,, the radio frequency signal will be transmitted by multiple
antennas.

At a UE receiver 28, radio frequency signals are received by an antenna 40.
The received signals are demodulated to a baseband signal, such as by a mixer 42.
A channel estimation device 44 is used to estimate the channel that the
comimunication bursts were transmitted in using the transmitted midamble codes. A
multiuser detection (MUD) device 46 processes the baseband signal using the
estimated channel information and the active channelization codes to produce hard
symbols.

Identifying active channelization codes is shown in the flow chart of Figure
4. One approach to aid in identifying active channelization codes at the UE 14, is
to provide a mapping between midamble codes (midamble sequences) 54, to 54 and
channelization codes 56,, to 56, 58. Each midamble sequence 54, to 54y is
associated with a set of channelization codes 56,, to 56y as illustrated in Figure 5.
The sets may contain only a single channelization code, which is a one to one

mapping of midambles to channelization codes. A burst transmitted by the base

4



equi pnent characterized by: neans (45) for determ ning possible
channel i zati on codes of each recei ved comuni cati on burst using a mappi ng
(49) between m danbl es and channel i zati on codes of each received

comuni cation burst) each mdanble is napped to at | east one channelization
code and at |east one m danble code is mapped to a plurality of
channel i zati on codes; and neans (50) for each determ ned m danbl e mapped to
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bust using a result of the matching. 8 8. The user equi pnent of claim?7
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codes based on the determination, 66. If a one midamble code to one channelization
code mapping is used, the logic block 45 determines the channelization codes. As
a result, for a one to one mapping, the channelization code detection device 50 is not
used. The MUD device 46 uses the determined channelization codes and the channel
response for the midamble sequences associated with the channelization codes to
detect the data from all the bursts, 68.

One channelization code detection device 50 is shown in Figure 6. Matched
filters 82, to 82,, are matched to the possible channelization codes and associated
channel responses as determined by the logic block 45. Since only the possible
channelization codes need to be checked, the number of matched filters 82, to 82,,
is greatly reduced, reducing the complexity and improving the performance of the
receiver 28. The power of the soft symbols produced by each matched filter 82, to
82, is measured by corresponding power measurement devices 84, to 84,,. The
comparitor 80 determines the received channelization codes based on the power
measurement for each channel. If the number of transmitted channelization codes
is known, the comparitor 80 selects that number of channels with the highest
measured power. Otherwise, the comparitor 80 compares each channel's power level
to a threshold to determine the transmitted channelization codes.

To aid in identifying channelization codes, channelization code information,
such as transmitted channelization codes or a number of transmitted channelization

codes, may be signaled to the UE 14,. The signaled information can be used in
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equi pnent characterized by: a logic block (45) for determ ning possible
channel'i zati on codes of each recei ved comuni cati on burst using a mappi ng
(49) between m danbl es and channelizati on codes, each mdanble is nmapped to
at Least one channelization code and at | east one m danble code is napped
to a plurality of channelization codes; and a channelization code detection
device (50) for each m danble mapped to a plurality of possible
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channel i zati on codes. o _ o
the channelization code determination. Another approach signals channelization
code information using a layer 2/3 signal. The signal is generated by the network
circuitry. The layer 2/3 signal can be used in conjunction with layer one signals or

with the midamble/channelization code mapping.



16. A nmethod for a tine division duplex/code division nultiple access base
station'to transmt communi cati on bursts, each comuni cati on burst having a
uni que channel i zati on code and a ni danble code, the nethod characterized
by: providing a mappi ng between channelization codes and m danbl e codes,
each mdanble is mapped to at | east one channelization code and at | east
one m danble code is mapped to at | ea€llLARMS channel i zation codes which may
be transm tted in conmunication bursts sinultaneously; and transmtting
comuni catWb# ipglegmed is; om t he base station) each transmitted comunication
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codes, th% base station characterized by: the mappi ng has each m danbl e
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t oget her in comuni cat1on bursts sinmultaneously; and
using a mapping between midambles and channelization codes, each midamble is mapped
to at least one channelization code and at least one midamble code is mapped to a plurality
of channelization codes (66); and
for each determined midamble mapped to a plurality of possible channelization codes,
matching the received communication bursts to the possible channelization codes of that

midamble and determining the channelization code of that midamble's communication burst

using a result of the matching.

2. The method of claim 1 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.

3. The method of claim 1 further characterized by each midamble code is

associated with a plurality of the channelization codes.

4. A method for a time division duplex/code division multiple access user
equipmcrit to detect data, the user equipment determining a midamble associated with each
received communication burst (64), the method characterized by:

determining possible channelization codes of each received communication burst

using a mapping between midambles and channelization codes, each midamble is mapped

7
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5. The method of claim 4 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.

6. The method of claim 4 further characterized by each midamble code is

associated with a plurality of the channelization codes.

7. A time division duplex/code division multiple access user equipment, the user
equipment receiving a plurality of communication bursts transmitted in a time slot and
determining a midamble associated with each received communication burst, the user
equipment characterized by:

means (45) for determining possible channelization codes of each received
communication burst using a mapping (49) between midambles and channelization codes of
each received communication burst, each midamble is mapped to at least one channelization
code and at least one midamble code is mapped to a plurality of channelization codes; and

means (50) for each determined midamble mapped to a plurality of possible
channelization codes, matching the received communication bursts to the possible
channelization codes of that midamble and determining the channelization code of that

midamble's communication buist using a result of the matching.
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is associated with a plurality of the channelization codes.

10.  The user equipment of claim 7 further characterized by comprising a multiuser
detection device (46) for detecting data of the received communication bursts using the

determined channelization codes.

11. A timedivision duplex/code division multiple access user equipment, the user
equipment receiving a plurality of communication bursts transmitted in a time slot and
determining a midamble associated with each received communication burst, the user
equipment characterized by:

a logic block (45) for determining possible channelization codes of each received
communication burst using a mapping (49) between midambles and channelization codes,
each midamble is mapped to at least one channelization code and at least one midamble code
is mapped to a plurality of channelization codes; and

a channelization code detection device (50) for each midamble mapped to a plurality
of possible channelization codes, for matching the received communication bursts to the
possible channelization codes of that midamble and determining the channelization code of

that midamble's communication burst using a result of the matching.

12.  The user equipment of claim Il wherein the channelization code detection
device uses a matched filter (82) matched to each possible channelization code to determine

the channelization code of that midamble's communication burst.
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1099& () - multiuser detection device (46) for detecting data of the received communication bursts using

the determined channelization codes.

16. A method for a time division duplex/code division multiple access base station
to transmit communication bursts, each communication burst having a unique channelization
code and a midamble code, the method characterized by:

providing a mapping between channelization codes and midamble codes, each
midamble is mapped to at least one channelization code and at least one midamble code is
mapped to at least two channelization codes which may be transmitted in communication
bursts simultaneously; and

transmitting communication bursts from the base station, each transmitted

communication burst having a channelization code and the midamble mapped to that

channelization code.

17. The method of claim 16 further characterized by each midamble code 1s

uniquely associated with a shift of a base midamble code.

18. A time division duplex/code division multiple access base station, the base
station transmitting communication bursts, each communication burst having a unique

channelization code and a midamble code, a mapping exists between channelization codes
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means for transmitting communication bursts, each transmitted communication burst

having a channelization code and the midamble mapped to that channelization code.

19.  The base station of claim 18 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.
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