
Title: DYNAMIC LINK ADAPTION FOR TIME DIVISION DUPLEX (TDD)
Abstract: A UE system implements dynamic link adaptation by adding or
changing (Fig- 3E) control information to notify a  



receiver which timeslots and codes are currently active and which timeslots
should be avoided. The UE provides synchronization such that the receiver
knows which timeslots and codes the UE has used to map the coded composite
transport channel onto physical  channels. The UE attempts to avoid the
timeslots which are experiencing transmission difficulties, while
attempting to utilize the  timeslots which are not experiencing
transmission problems: 1 March 2006 WO 03/015322 PCT/US02/24898 [0001]
DYNAMIC LINK ADAPTION FOR TIME DIVISION DUPLEX (TDD) [0002] BACKGROUND
[0003] The present invention relates to the field of wireless
communications.  More particularly, the present invention relates to a time
division duplex (TDD)  communication system which uses dynamic link
adaptation for transmissions between  user equipment (UE) and a base
station (BS) to adjust for changing propagation  conditions. [0004] Third
generation (3G) cellular systems are able to transmit a wide range  of
services, from high data rate services such as video and Internet
downloads, to low  data rate services such as speech. Referring to Fig. 1,
a plurality of user services are  shown as individual data streams. These
individual data streams are assigned to  transport channels A, B, C,
whereby the data streams are coded-and multiplexed. Each  transport channel
A, B, C is assigned a specific coding rate and a specific transmission
time interval (M). The coding rate determines the number of transmitted
bits of the  physical layer, and the TTI defines the delivery period of the
block of data to be  transmitted. For example, the TTI may be either 10,
20, 40 or 80 ms. [0005] Multiple transport channels A, B, C are multiplexed
together into a coded  composite transport channel (CCTrCh). Since the
CCTrCh is made up ofa plurality of  transport channels A, B, C, it may have
a plurality of different coding rates and  different TTIs. [0006] For
example, transport channel A may have a 70ms TTI and transport  channel B
may have a 40ms M. Accordingly, the formatting of transport channel A.  in
the first 20ms and the formatting of transport channel A in the second 20ms
can  change. In contrast, since transport channel B has a 40ms TTI, the
formatting, and  



hence the number of bits, are the same for each 20ms period over the 40ms
TTI  duration. It is important to note that all of the transport channels
A, B, C are mapped  to the CCTrCh on a TTI basis, using the smallest TIT
within the CCTrCh. The  transmit power is ultimately determined based on
transport format combination applied  in the smallest TTI within the
CCTrCh. I 1 March 2006 WO 03/015322 PCTIUS02/24898 [0007] It should be
noted by those of skill in the art that each individual data  stream will
have an associated data rate, and each physical channel will have an
associated data rate. Although these data rates are related to each other,
they are  distinctly different data rates. [0008] Once the smallest TTI
within the CCTrCh has been established, it must  be determined how many
bits of data will be transmitted and which transport channels  will be
supported within a given TTI. This is determined by the formatting of the
data.  [0009] A transport format combination (TFC) is applied to each
CCTrCh based  on the smallest TTI. This essentially specifies for each
transport channel how much  data is transmitted in a given TTI and which
transport channels will coexist in the TTI.  [0010] A TFC set is the set of
all of the possible TFCs. If the propagation  conditions do not permit all
of the possible TFCs within the TFC set to be supported by  the UE, a
reduced set of TFCs which are supported by the UE is created. This reduced
set is called a TFC subset. TFC selection is the process used to determine
which data  and how much data for each transport channel A, B, C to map to
the CCTrCh. A  transport format combination indicator (TFCI) is an
indicator of a particular TFC, and  is transmitted to the receiver to
inform the receiver which transport channels are active  for the current
frame. The receiver, based on the reception of the TFCIs, will be able  to
interpret which physical channels and which timeslots have been used.
Accordingly, the TFCI is the vehicle which provides coordination between
the  transmitter and the receiver such that the receiver knows which
physical transport  channels have been used. 



[0011] In TDD, the UE typically calculates the required transmit power
based  upon a signal to interference ratio (SIR) target that it receives
from the base station.  Knowing the TFC selected, the UE calculates the
required transmission power. If the  RF propagation conditions are optimal,
a TFC will be selected such that the maximum  number of bits are
transmitted in each timeslot. However, as RF propagation  conditions
deteriorate and the UE calculates a required power that is higher than the
-2 1 March 2006 WO 03/015322 PCT/US02/24898 maximum allowable power of the
UE in order to transmit all of the desired  information, a different set of
TFCs, (i.e., the aforementioned TFC subset), must be  selected which will
be supportable by the maximum allowable power of the UE. This  ultimately
reduces the amount of data that the physical layer has to support, and
reduces the power requirement. [0012] In summary, the system chooses on a
TTI basis which transport channels  will be active and how much data will
be transmitted in each one. The TFC selection  process takes into account
the physical transmission difficulties, (maximum allowable  power being
one), and reduces the physical transmission requirements for some time
duration. [0013] After the multiple transport channels A, B, C are combined
into a single  CCTrCh, the CCTrCh is then segmented and those segments are
mapped separately  onto a number of physical channels. In TDD systems, the
physical channels may exist  in one, or a plurality of different timeslots,
and may utilize a plurality of different  codes in each timeslot. Although
there are as many as 16 possible codes in a timeslot  in the downlink, it
is more typical to have, for example, 8 codes in a particular  downlink in
a particular timeslot. In the uplink, there is rarely more than two codes
in a  particular timeslot. In any event, there are a number ofphysical
channels defined by a  plurality of codes in a plurality of timeslots. The
number ofphysical channels can vary.  [0014] In the Universal Mobile
Telecommunications System (UTMS) time  division duplex (TDD) mode, the
CCTrCh is mapped onto the physical channels by  



assigning the timeslots and the codes in consecutive order. For example,
the first  timeslot is selected for mapping. The first code of the first
timeslot is assigned first,  and then the remaining codes of the first
timeslot are each assigned consecutively until  the last code has been
assigned. Once all of the codes from the first timeslot are  assigned, the
second timeslot is entered. The mapping process is repeated using each of
the codes from the second timeslot consecutively until they have all been
assigned. -3 1 March 2006 WO 03/015322 PCT/US02/24898 [0015] The mapping
process for a specific user equipment (UE) under UMTS is  shown in the
example of Fig. 2A having 12 timeslots (S1-S12), 8 codes in each  timeslot
(0-7), and 12 total codes (Al-A12) to be allocated/configured. Those codes
and timeslots that are shown as "shaded" are considered, for purposes of
illustration,  not to be allocatable to the present UE, (since they may
have been allocated to other  UEs). The allocatable portions of timeslots
S4-87 will be assigned in consecutive  order starting at timeslot S4, and
codes 0-4 in each tinieslot will be also assigned in  consecutive order.
Assuming that 12 codes will be mapped in this manner, the result is  a
mapping shown in Fig. 2A with code Al being assigned first and code A12
being  assigned last. [0016] Although the prior art process shown in Fig.
2A provides one option for  mapping the data from the CCTrCh onto the
physical channels, there are some  drawbacks with this process when
transmission problems are encountered within a  single timeslot, for
example, when the desired transmission power exceeds the  maximum allowable
UE power. The process of consecutive assignment of timeslots  and codes for
mapping the CCTrCh onto the physical channels as set forth in the  UMTS-TDD
standard tends to exaggerate the problems when a transmission problem
occurs. By way of illustration, due to the consecutive manner in which
timeslots are  allocated/configured when a transmission problem occurs, it
typically occurs in one or  several of the earlier timeslots. When the
system detects a problem, for example, when  the desired transmission power
exceeds the maximum allowable UE power for a  



certain TTl, the system selects new TFCs such that the data requirements on
all of the  timeslots are reduced. Since the UMTS-TDD standard specifies
that timeslots are  assigned consecutively, if the transmission problem is
in one of the first several  timeslots, the system will still begin packing
data into the earlier timeslots, where the  problem is at its worst, and
will leave the last timeslots relatively empty, where there  are no
transmission problems. -4 1 March 2006 As a result, the system exacerbates
the problem since data rate requirements are  lowered on the timeslots
where there is not a problem, and timeslots that have a problem will still
be packed with data. This is an inefficient utilization of the radio
resources. SUMMARY  In accordance with a first aspect of the present
invention, there is provided a User Equipment (UE) that supports a
communication using a wireless hybrid time division multiple access
(TDMA)/code division multiple access (CDMA) format by selecting and
utilizing at least one  timeslot from a plurality of available timeslots
and at least one code from a plurality of codes, the  UE comprising: means
for calculating, for each available timeslot, the power required to
transmit  data; means for determining whether said calculated power for
each timeslot exceeds a threshold;  means for removing timeslots exceeding
said threshold from said available timeslots to determine  remaining
timeslots; means for signaling an identifier of said remaining timeslots to
another  communicating unit; and means for using said remaining timeslots
and the codes within said  remaining timeslots to support the-
communication. In accordance with a second aspect of the present invention,
there is provided a User  Equipment (UE) which implements dynamic link
adaption in a time division duplex (TDD)  communication format by
transmitting timeslot and code allocation information in a data burst,  the
databurst having a plurality of fields including two data fields separated
by a midamble  field, the LIE comprising: means for transmitting, in at
least one of said fields, an indication of  timeslots to be used; and means
for allocating codes to said used timeslots in consecutive order until all
codes have been assigned. In accordance with a third aspect of the present
invention, there is provided a User  



Equipment (UE) which signals code and timeslot assignments to support a
communication of a user in  a wireless hybrid time division multiple access
(TDMA)/code division multiple access (CDMA)  communication format,
utilizing at least one timeslot from a plurality of available timeslots and
at  least one code from a plurality of codes, the UE comprising: means for
calculating, for each  available timeslot, the power required to transmit
data; means for determining whether said -5 1 March 2006 calculated power
for each timeslot exceeds a predetermined threshold; means for loading
information  to support said user communication in a first set of timeslots
that do not exceed said predetermined  threshold; means for loading an
encoded bit pattern in a second set of timeslots that exceed said
predetermined threshold; means for signaling said first and second sets of
timeslots to another  communicating unit; and means for using said
information from said first set of timeslots to support the  communication.
In accordance with a fourth aspect of the present invention, there is
provided a time  division duplex (TDD) User Equipment (UE) which supports
user communications between said  UE and a second unit by transmitting a
plurality of timeslots, each timeslot capable of supporting at  least one
code, whereby timeslot and code allocation information is communicated
using a plurality  of data bursts, each databurst having a plurality of
fields including two data fields separated by a  midamble field, the UE
comprising: means for determining the amount of interference within each
timeslot; means for prioritizing the timeslots based upon the amount of
interference, with timeslots  having the least amount of interference
having the highest priority; and means for allocating codes  to timeslots
in accordance with said priority, whereby timeslots with the highest
priority are  allocated first, In accordance with a fifth aspect of the
present invention, there is provided a User  Equipment (UE) which signals
code and timeslot assignments in a time division duplex  communication
format, the UE communicates with at least a second unit, utilizing at least
one  timeslot from a plurality of available timeslots and at least one code
for each timeslot from a  plurality of codes for each timeslot, the UE
including: means for calculating the power required to  transmit data for
each available timeslot; means for determining whether said calculated
power  exceeds a threshold; means for removing timeslots exceeding said
threshold from said available  



timeslots to determine remaining timeslots; means for signaling an
identifier of said remaining  timeslots; and means for using said remaining
timeslots to support the communication. In accordance with a sixth aspect
of the present invention, there is provided a User  Equipment (UE) which
implements dynamic link adaption in a time division duplex  communication
format by transmitting timeslot and code allocation information in a data 1
March 2006 burst, the databurst having a plurality of fields including two
data fields separated by a  midamble field, the UE comprising: means for
determining inactive timeslots and active timeslots;  means for
transmitting, in at least one of said fields, an indication of active
timeslots; means for  consecutively allocating codes to active timeslots
until all codes have been allocated. BRIEF DESCRIPTION OF THE DRAWING(S)
Fig.1 is a block diagram of individual data streams being combined into a
physical channel. Fig. 2A is the result of a prior art code mapping
process.  Fig. 2B is a prior art data burst. Fig. 3A is a data burst
structure of the first embodiment having a control field  located in data
field 1. Fig. 3B is a data burst structure of the first embodiment having a
control field located in data field 2. Fig. 3C is a data burst structure of
the first embodiment having a control field  located in the midamble. Fig.
3D is a data burst structure of the first embodiment having a control field
located in both data fields. 1 March 2006 WO 03/015322 PCT/US02/24898
[0028] Fig. 3E is an example allocation/configuration of timeslots in the
first  embodiment. [0029] Fig. 4A is a data burst structure of the second
embodiment having the  first TFCI field modified. [0030] Fig. 4B is a data
burst structure of the second embodiment having the  



second TFCI field modified. [00311 Fig. 4C is a data burst structure of the
second embodiment having both  TFCI fields modified. [0032] Fig. 4D is an
example allocation/configuration oftimeslots in the second  embodiment.
[0033] Fig. 5A is a data burst structure of the third embodiment having an
encoded bit pattern in data field 1. [0034] Fig. 5B is a data burst
structure of the third embodiment having an  encoded bit pattern in data
field 2. [0035] Fig. 5C is a data burst structure of the third embodiment
having an  encoded bit pattern in the midamble. [0036] Fig. 5D is a data
burst structure of the third embodiment without TFCI  fields, having an
encoded bit pattern in data field 1. [0037] Fig. 5E is a data burst
structure of the third embodiment without TFCI  fields, having an encoded
bit pattern in data field 2. [0038] Fig. 5F is a data burst structure of
the third embodiment without TFCI  fields, having an encoded bit pattern in
the midamble. [0039] Fig. 5G is an example allocation/configuration
oftimeslots in the third  embodiment. [0040] Fig. 6A is a data burst
structure of the fourth embodiment having an  interference information
field located in data field 1. [0041] Fig. 6B is a data burst structure of
the fourth embodiment having an  interference information field located in
data field 2. -6 1 March 2006 WO 03/015322 PCT/US02/24895 [0042] Fig. 6C is
a data burst structure of the fourth embodiment having an  interference
information field located in the midamble. [0043] Fig. 6D is an example
allocation/configuration oftimeslots in the fourth  



embodiment. [0044] Fig. 7A is the data burst structure of the fifth
embodiment. [0045] Fig. 7B is an example allocation/configuration of
timeslots in the fifth  embodiment. [0046] Fig. 8A is the data burst
structure of the sixth embodiment. [0047] Fig. 8B is an example
allocation/configuration of timeslots in the sixth  embodiment. [0048] Fig.
8C is an example allocation/configuration of timeslots in an  alternative
to the fifth embodiment. [0049] DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)  [0050] The present invention will be described with
reference to the drawings  figures wherein like numerals represent like
elements throughout. [0051] Referring to Fig. 2B, a prior art data burst is
shown. The data burst  comprises two data fields separated by a midamble
which are followed by a guard  period (GP). The TFCI is transmitted within
one or both of the data fields of the burst.  The number of coded TFCI bits
depends upon the number of possible TFCs that are  supported. Since the
TFCI is transmitted within the data fields, each bit required to  transmit
the TFCI reduces the number of user data bits. Therefore, it is desirable
to  limit the number of TFCI bits. [0052] The location of the TFCI adjacent
to the midamble allows for the best  possible transmission, since
interference from the midamble can be canceled and the  channel estimate is
most reliable for bits adjacent to the midamble. As those of skill in  the
art should realize, the data fields comprise both user data and physical
control  fields, although these fields will not be described in further
detail hereinafter. -7 1 March 2006 WO 03/015322 PCT/OS02/24898 [0053] The
present invention comprises six different embodiments for  performing
dynamic link adaptation. The first embodiment, as shown in Figs. 3A-3E,
comprises adding a new control field to the data burst to indicate which
particular  



timeslots are active, and which timeslots should be avoided. For example,
as shown in  Fig. 3A, a control field has been added to data field 1. Fig.
3B shows the control field  added to data field 2. Alternatively, Fig. 3C
shows the control field as part of the  midamble. Fig. 3D shows the control
field added to both data field 1 and data field 2.  Although the control
field(s) are shown in a particular location within the data fields,  they
may be located in any portion of the data field. [0054] In any of the
alternatives shown in Fig. 3A-3D, it is important to note  that the control
field identifies the timeslots to which the receiver should look for valid
data. The data in the control field may refer to "active" timeslots which
include valid  data; may include "inactive" timeslots which have invalid
data and are to be avoided  (hereinafter "inactive" timeslots); or may
include both active and inactive timeslots.  The active or inactive
timeslots may be identified individually, or the identifier may  include a
bit string, with a one indicating an active timeslot and a zero indicating
an  inactive timeslot. It also should be noted that the control field can
comprise a  separately delineated control field or may simply reside in a
portion of the data fields.  [0055] Referring to Fig. 3E, the
allocation/configuration oftimeslots using the  method of the first
embodiment is shown. In this example, it is assumed that the  control
fields shown in Figs. 3A-3D indicate that timeslots S4, S6 and S7 are
active,  and that S5 is inactive. Accordingly, timeslot S5 is not used, and
codes Al-A12 are  allocated/configured in timeslots S4, S6 and S7. This
permits the system to avoid an  "offending" timeslot, such as timeslot S5
in this example, which will not adequately  support a communication without
a substantial increase in UE power output. [0056] Referring to Figs. 4A-D,
a second embodiment of the present invention is  shown. In this embodiment,
one or both of the TFCI fields are expanded and/or  modified to include the
extra data regarding which timeslots are active and which are -8 1 March
2006 WO 03/015322 PCT/US02/24898 inactive. Fig. 4A shows the first TFCI
field expanded and/or modified in order to  include the extra data; Fig. 4B
shows the second TFCI field expanded and/or modified  



in such a way; and Fig. 4C shows both TFCI fields expanded and/or modified
in such a  way. [0057] Referring to Fig. 4D, the allocation/configuration
of the timeslots using  the method of the second embodiment is shown. In
this example, it is assumed that the  control fields shown in Figs. 4A - 4C
indicate that timeslot S6 is inactive and timeslots  S4, S5 and S7 are
active. Accordingly, the codes are assigned/configured such that  timeslot
S6 is avoided and timeslots S4, S5 and S7 are assigned/configured with the
codes in consecutive order. Timeslot S4 will be filled first, followed by
timeslots S5  and S7 consecutively. [0058] Referring to Figs. 5A-5F, a
third embodiment is shown. In this  embodiment, a special encoded bit
pattern is added to one or both of the data fields or  the midamble within
the data burst; for example data field 1 as shown in Fig. 5A, data  field 2
as shown in Fig. 5B or the midamble as shown in Fig. 5C. By including this
special encoded bit pattern within a data burst, the transmitter indicates
that these are  inactive timeslots, which are to be avoided. When the
receiver detects the special  encoded bit pattern in the data burst, the
information associated with that timeslot is  discarded or otherwise
ignored. [0059] Figs. 5D-5F are similar to Figs. 5A-5C except that the data
burst does not  include the TFCI fields. As shown in Fig. 5D, the encoded
bit pattern may be included  at any location within data field 1.
Alternatively, as shown in Fig. 5E, the encoded bit  pattern may be located
within data field 2, or as shown in Fig. SF may be located  within the
midamble. Although the encoded bit pattern located within data field 1 or
data field 2 is preferably located close to the midamble, this is not
required in the  present embodiment or any of the other embodiments.
Additionally, the encoded bit  pattern may be minimal, as shown in Figs.
5A-5D and 5F, or may comprise most or all  of the data field as shown in
Fig. 5E. 1 March 2006 WO 03/015322 PCT/US02/24898 [0060] The length of the
bit pattern is such that a high gain coding scheme may  



be used so that it can be received with reduced power. Thus, for example,
if a 256 chip  sequence is used, then the power requirements are reduced
relative to a spreading  factor of 16, by 12 dB. In one alternative, a
sync-like (Golay) sequence that does not  require channel estimation may be
used. [0061] Fig. 5G shows an allocation/configuration oftimeslots using
the method  of the third embodiment. In this example, it is assumed that
the data bursts shown in  Figs. 5F have indicated that timeslot S6 has been
designated as inactive. Thus, the data  burst associated with timeslot 86
will include the special encoded bit pattern. As a  result, timeslots S4,
S5 and S7 will be allocated/configured consecutively and timeslot  S6 will
be avoided. [0062] The fourth embodiment ofthe present invention ranks all
active timeslots  in order of decreasing interference, and then the channel
allocation/configuration is  made based upon the interference levels.
[0063] Preferably, the transmitter periodically performs interference
measurements in each timeslot for the amount of interference and sends this
information to the receiver. Once the timeslots are ranked based upon the
interference  level, the timeslots with the least interference are filled
first and the timeslots with the  worst interference are filled last. The
interference information, or rank, may be  transmitted from the transmitter
to the receiver in one of the fields of the data burst, or  a new field may
be created; for example data field 1 as shown in Fig. 6A, data field 2  as
shown in Fig. 6B or the midamble as shown in Fig. 6C. [0064] The
measurements used for ranking the timeslots are those which are  well known
to those of skill in the art, such as the channel quality CQ measurements
that are signaled between the RNC, the RNS and the Node B in a 3G system.
The  node B may also use higher layer signaling with an acknowledgement to
prioritize the  channel allocation/configuration. -10 1 March 2006 WO
03/015322 PCT/US02/24898 [0065] Fig. 6D illustrates an
allocation/configuration of timeslots using the  



method of the fourth embodiment. In this example, it is assumed that
timeslot S6 has  the least amount of interference, timeslot S5 has the
second least amount of  interference, timeslot S7 has the third least
amount and timeslot S4 has the most  interference. Accordingly, the
timeslots will be filled in the following order: S6, 85,- S7 and S4, as
shown in Fig. 6D. [0066] The fifth embodiment in accordance with the
present invention creates an  even distribution of data across all
timeslots. In this embodiment, referring to Fig. 7A,  a TFC is chosen, and
the corresponding TFCIs are transmitted in the TFCI fields, that  reduce
the data rate evenly across all timeslots to the point where the offending
timeslot can support the data transmission. This embodiment is the most
simple  solution since the TFCIs that are transmitted are the same as in
the prior art. However,  the system allocates/configures timeslots and
codes such that the data is evenly  distributed across all of the
timeslots. [0067] The method of the fifth embodiment results in an
allocation/configuration of timeslots shown in Fig. 7B. As shown, the codes
are  allocated such that the data is distributed evenly across all
timeslots. This embodiment  has the additional advantages that no new
fields are needed and no synchronization  between the transmitter and
receiver has to be performed in order to make a  notification of active or
inactive timeslots since all timeslots are active. [0068] In a sixth
embodiment in accordance with the present invention shown in  Fig. 8A, the
inactive timeslot, and all timeslots thereafter, are not used to send any
information. The TFCI is used to convey which timeslots should be used.
However,  when the UE calculates maximum allowable power will be exceeded
in a certain  timeslot, such as timeslot S5, that timeslot and all
subsequent timeslots are not used.  [0069] The result of the sixth
embodiment is a code allocation/configuration  shown in Fig. 8B. In this
example, it is assumed that timeslot S5 is the inactive  timeslot.
Accordingly, since the offending timeslots and all timeslots thereafter are
-11 WO 03/015322 1 March 2006  



PCT/US02/24898 discarded, only timeslot 84 will be used and only codes
Al-A5 will be  allocated/configured. [0070] In an alternative to the
embodiment, the inactive timeslot may still be  used, albeit in a lesser
capacity. As shown in Fig. 8C, less codes may be assigned to  that timeslot
to reduce the burden on the timeslot. [0071] A summary of the different
embodiments of the present invention is  shown in Table 1 below.
EMBODIMENTFIGURES First3A-3EAdd a new control field to one or both data
fields, or to the midamble, to indicate active and/or inactive timeslots
Second4A-4DModify one or both TFCI fields to indicate active and/or
inactive timeslots Third5A-5GAdd an encoded bit pattern to all timeslots
that are inactive Fourth6A-6DRank timeslots in order of decreasing
interference; use the timeslots with the least interference first
Fifth7A-7BChoose a TFC such that theoffending" timeslot can support a
reduced data rate , and average resource allocations across all timeslots
Sixth8A-8BMaximum power is determined for each specific timeslot. Resource
units are not applied to the timeslot that exceeds maximum allowable power
and all timeslots thereafter. TABLE I 



[0072] It should be noted that one drawback in implementing the present
invention is the location ofthe TFCI and the control information for active
and inactive  timeslots, (hereinafter "timeslot information"). Since the
TFCI typically exists only in  certain timeslots, it is possible to have a
communication that uses five timeslots, but  designates only timeslot 2, or
timeslots 1 and 4, to have the TFCI and/or the timeslot -12 1 March 2006 WO
03/015322 PCT/US02/24898 information. The TFCI and the timeslot information
are necessary to synchronize the  transmitter and the receiver in the
processing of the data. However, there may be  instances when the only
timeslots that have the TFCI or the timeslot information will  be the
timeslots that exceed the maximum allowable transmission power. [0073] For
the first four embodiments of the present invention and described  with
reference to Figs. 3A-6D, if the TFCI or the timeslot information are in
only the  timeslots that have been designated as inactive, the
communication will fail. [0074] One solution to this problem is to put the
TFCI and timeslot information  in at least two timeslots; and potentially
every used timeslot when data loss is a greater  concern. This will ensure
that ifthe receiver receives a timeslot, it will also receive the  TFCI and
timeslot information. [0075] For the fifth and sixth embodiments shown and
described with reference  to Figs. 7A-8C, the TFCI problem does not exist.
For the fifth embodiment, the data  rate is reduced, but all timeslots are
still used and the TFCI and timeslot information  will always be available.
The sixth embodiment will always include the TFCI and timeslot information
in the first timeslot. [0076] It should be noted that although the present
invention has been described  with reference to the uplink, it is equally
applicable to the downlink; and utilizing the  teachings of the embodiments
as described herein in both the uplink and the downlink  are contemplated
herein as within the scope of the present invention. [0077] 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.  1 March 2006 WO 03/015322 PCT/US02/24898 What is claimed is: 1. A
User Equipment (UE) that supports a communication using a wireless  hybrid
time division multiple access (TDMA)/code division multiple access (CDMA)
format by selecting and utilizing at least one timeslot from a plurality of
available  timeslots and at least one code from a plurality of codes, the
UE comprising: means for calculating, for each available timeslot, the
power required to  transmit data; means for determining whether said
calculated power for each timeslot exceeds  a threshold; means for removing
timeslots exceeding said threshold from said available  timeslots to
determine remaining timeslots; means for signaling an identifier of said
remaining timeslots to another  communicating unit; and means for using
said remaining timeslots and the codes within said remaining  timeslots to
support the communication. 2. The UE of claim 1, wherein said signaling
means further includes means  for using a data burst comprising first and
second data fields, separated by a midamble,  followed by a guard period.
3. The UE of claim 2, wherein said identifier lists the remaining
timeslots.  4. The UE of claim 2, wherein said identifier lists the
exceeding timeslots.  5. The UE of claim 2, wherein said identifier lists
the remaining and  exceeding timeslots. -14 1 March 2006 WO 03/015322
PCT/US02/24898 



6. The UE of claim 3, wherein said identifier is located within at least
one  of said data fields. 7. The UE of claim 3, wherein said identifier is
located within said  midamble. 8. The UE of claim 2, wherein said data
burst further comprises two TFCI  fields, located before and after said
midamble. 9. The UE of claim 8, wherein said identifier is located with at
least one of  said TFCI fields. 10. The UE of claim 1, wherein the codes
are allocated consecutively. 11. A User Equipment (UE) which implements
dynamic link adaption in a  time division duplex (TDD) communication format
by transmitting timeslot and code  allocation information in a data burst,
the databurst having a plurality of fields  including two data fields
separated by a midamble field, the UE comprising: means for transmitting,
in at least one of said fields, an indication oftimeslots to  be used; and
means for allocating codes to said used timeslots in consecutive order
until all  codes have been assigned. 12. The UE of claim 11, wherein said
indication is transmitted within at least  one of said data fields. -15 1
March 2006 WO 03/015322 PCT/US02/24898 13. The UE of claim 11, wherein said
indication is transmitted within said  midamble field. 14. The UE of claim
11, wherein said data burst further includes first and  second TFCI fields,
said first TFCI field located before said midamble field and said  second
TFCI field located after said midamble field, whereby said indication is
transmitted within at least one of said TFCI fields. 15. A User Equipment
(UE) which signals code and timeslot assignments to  support a
communication of a user in a wireless hybrid time division multiple access



(TDMA)/code division multiple access (CDMA) communication format, utilizing
at  least one timeslot from a plurality of available timeslots and at least
one code from a  plurality of codes, the UE comprising: means for
calculating, for each available timeslot, the power required to  transmit
data, means for determining whether said calculated power for each timeslot
exceeds  a predetermined threshold; means for loading information to
support said user communication in a first set  of timeslots that do not
exceed said predetermined threshold; means for loading an encoded bit
pattern in a second set oftimeslots that exceed  said predetermined
threshold; means for signaling said first and second sets of timeslots to
another  communicating unit; and means for using said information from said
first set of timeslots to support the  communication. -16 1 March 2006 WO
03/015322 PCT/US02/24898 16. The UE of claim 15, wherein said loading means
uses consecutive codes  from said plurality of codes. 17 A time division
duplex (TDD) User Equipment (UE) which supports user  communications
between said UE and a second unit by transmitting a plurality of
timeslots, each timeslot capable of supporting at least one code, whereby
timeslot and  code allocation information is communicated using a plurality
of data bursts, each  databurst having a plurality of fields including two
data fields separated by a midamble  field, the UE comprising: means for
determining the amount of interference within each timeslot;  means for
prioritizing the timeslots based upon the amount of interference, with
timeslots having the least amount of interference having the highest
priority; and means for allocating codes to timeslots in accordance with
said priority,  



whereby timeslots with the highest priority are allocated first. 18. The UE
of claim 17, whereby said allocating means consecutively  allocates codes
within each timeslot. 19. A User Equipment (UE) which signals code and
timeslot assignments in  a time division duplex communication format, the
UE communicates with at least a  second unit, utilizing at least one
timeslot from a plurality of available timeslots and at  least one code for
each timeslot from a plurality of codes for each timeslot, the UE
including: means for calculating the power required to transmit data for
each available  timeslot; means for determining whether said calculated
power exceeds a threshold;  means for removing timeslots exceeding said
threshold from said available  timeslots to determine remaining timeslots;
-17 1 March 2006 WO 031015322 PCT/US02/24898 means for signaling an
identifier of said remaining timeslots; and  means for using said remaining
timeslots to support the communication. 20. The UE of claim 19, wherein at
least one code comprises a plurality of  codes, and wherein said using
means uses codes in consecutive order. 21. A User Equipment (UE) which
implements dynamic link adaption in a  time division duplex communication
format by transmitting timeslot and code  allocation information in a data
burst, the databurst having a plurality of fields  including two data
fields separated by a midamble field, the UE comprising: means for
determining inactive timeslots and active timeslots; means for
transmitting, in at least one of said fields, an indication of active
timeslots; means for consecutively allocating codes to active timeslots
until all  codes have been allocated. 




