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Techniques for efficiently assigning resources for spurts of
traffic in a wireless communication system are described. The
system may support semi-persistent and non-persistent
resource assignments. A semi-persistent resource assignment
is valid for as long as more data is sent within a predetermined
time period of last sent data and expires if no data is sent
within the predetermined time period. A non-persistent
resource assignment is valid for a predetermined duration or
a specific transmission. A semi-persistent resource assign-
ment may be granted for an expected spurt of data to send via
the communication link. For Voice-over-Internet Protocol
(VoIP), a semi-persistent resource assignment may be granted
for a voice frame in anticipation of a spurt of voice activity,
and a non-persistent resource assignment may be granted for
a silence descriptor (SID) frame during a period of silence.
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SEMI-PERSISTENT SCHEDULING FOR
TRAFFIC SPURTS IN WIRELESS
COMMUNICATION

[0001] The present application claims priority to provi-
sional U.S. Application Ser. No. 60/839,466, entitled “A
METHOD AND APPARATUS FOR VOIP SCHEDULING,”
filed Aug. 22, 2006, assigned to the assignee hereof and
incorporated herein by reference.

BACKGROUND

[0002] I.Field

[0003] The present disclosure relates generally to commu-
nication, and more specifically to scheduling techniques for
wireless communication.

[0004] II. Background

[0005] Wireless communication systems are widely
deployed to provide various communication content such as
voice, video, packet data, messaging, broadcast, etc. These
wireless systems may be multiple-access systems capable of
supporting multiple users by sharing the available system
resources. Examples of such multiple-access systems include
Code Division Multiple Access (CDMA) systems, Time
Division Multiple Access (TDMA) systems, Frequency Divi-
sion Multiple Access (FDMA) systems, Orthogonal FDMA
(OFDMA) systems, and Single-Carrier FDMA (SC-FDMA)
systems.

[0006] A wireless communication system may include any
number of base stations that can support communication for
any number of user equipments (UEs). Each UE may com-
municate with one or more base stations via transmissions on
the downlink and uplink. The downlink (or forward link)
refers to the communication link from the base stations to the
UEs, and the uplink (or reverse link) refers to the communi-
cation link from the UEs to the base stations.

[0007] The system may utilize a resource assignment
scheme in which a UE may request for resources whenever
the UE has data to send on the uplink. A base station may
process each resource request from the UE and may send a
grant of resources to the UE. The UE may then transmit data
on the uplink using the granted resources. However, uplink
resources are consumed to send requests for resources, and
downlink resources are consumed to send grants of resources.
There is therefore a need in the art for techniques to support
resource assignment with as little overhead as possible in
order to improve system capacity.

SUMMARY

[0008] Techniques for efficiently assigning resources for
spurts of traffic in a wireless communication system are
described herein. In an aspect, the system may support dif-
ferent types of resource assignments such as semi-persistent
resource assignment and non-persistent resource assignment.
A semi-persistent resource assignment is an assignment of
resources that is valid for as long as more data is sent within
apredetermined time period of last sent data and expires if no
data is sent within the predetermined time period. A non-
persistent resource assignment is an assignment of resources
that is valid for a predetermined duration or a specific trans-
mission.

[0009] In one design, a semi-persistent resource assign-
ment or a non-persistent resource assignment for a commu-
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nication link (e.g., downlink or uplink) may be determined.
Data may then be exchanged (e.g., sent and/or received) via
the communication link based on the semi-persistent or non-
persistent resource assignment. A semi-persistent resource
assignment may be granted for an expected spurt of data to
send via the communication link. As an example, for Voice-
over-Internet Protocol (VoIP), a semi-persistent resource
assignment may be granted for a voice frame in anticipation
of a spurt of voice activity, and a non-persistent resource
assignment may be granted for a silence descriptor (SID)
frame during a period of silence.

[0010] Various aspects and features of the disclosure are
described in further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows a wireless multiple-access communi-
cation system.

[0012] FIG. 2 shows a block diagram of a base station and
a UE.

[0013] FIG. 3 shows data transmission on the uplink with
HARQ.

[0014] FIG. 4 shows transmissions for VoIP with semi-

persistent and non-persistent resource assignments.

[0015] FIGS. 5 and 6 show a process and an apparatus,
respectively, for exchanging data with a semi-persistent
resource assignment.

[0016] FIGS. 7 and 8 show a process and an apparatus,
respectively, for sending data on the uplink by the UE.
[0017] FIGS. 9 and 10 show a process and an apparatus,
respectively, for exchanging data with a semi-persistent or
non-persistent resource assignment.

DETAILED DESCRIPTION

[0018] The techniques described herein may be used for
various wireless communication systems such as CDMA,
TDMA, FDMA, OFDMA, SC-FDMA and other systems.
The terms “system” and “network™ are often used inter-
changeably. A CDMA system may implement a radio tech-
nology such as Universal Terrestrial Radio Access (UTRA),
cdma2000, etc. UTRA includes Wideband-CDMA
(W-CDMA) and Low Chip Rate (LCR). cdma2000 covers
1S-2000, IS-95 and 1S-856 standards. A TDMA system may
implement a radio technology such as Global System for
Mobile Communications (GSM). An OFDMA system may
implement a radio technology such as Evolved UTRA
(E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-
OFDM®), etc. UTRA, E-UTRA and GSM are part of Univer-
sal Mobile Telecommunication System (UMTS). 3GPP Long
Term Evolution (LTE) is an upcoming release of UMTS that
uses E-UTRA, which employs OFDMA on the downlink and
SC-FDMA on the uplink. UTRA, E-UTRA, GSM, UMTS
and LTE are described in documents from an organization
named ‘“3rd Generation Partnership Project” (3GPP).
cdma2000 and UMB are described in documents from an
organization named “3rd Generation Partnership Project 27
(3GPP2). These various radio technologies and standards are
known in the art.

[0019] The techniques described herein may be used for
assignment of resources on the downlink as well as the uplink.
For clarity, certain aspects of the techniques are described
below for assignment of resources on the uplink in LTE. LTE
terminology is used in much of the description below.
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[0020] FIG. 1 shows a wireless multiple-access communi-
cation system according to one design. An evolved Node B
(eNB) 100 includes multiple antenna groups, one group
including antennas 104 and 106, another group including
antennas 108 and 110, and an additional group including
antennas 112 and 114. In FIG. 1, only two antennas are shown
for each antenna group. However, more or fewer antennas
may also be utilized for each antenna group. In general, an
eNB may be a fixed station used for communicating with the
UEs and may also be referred to as a Node B, a base station,
an access point, etc.

[0021] A UE 116 is in communication with antennas 112
and 114, where antennas 112 and 114 transmit information to
UE 116 via downlink 120 and receive information from UE
116 via uplink 118. A UE 122 is in communication with
antennas 106 and 108, where antennas 106 and 108 transmit
information to UE 122 via downlink 126 and receive infor-
mation from UE 122 via uplink 124. In general, a UE may be
stationary or mobile and may also be referred to as a mobile
station, a terminal, an access terminal, a subscriber unit, a
station, etc. A UE may be a cellular phone, a personal digital
assistant (PDA), a wireless communication device, a hand-
held device, a wireless modem, a laptop computer, etc. In a
frequency division duplex (FDD) system, communication
links 118, 120, 124 and 126 may use different frequencies for
communication. For example, downlink 120 and 126 may use
one frequency, and uplink 118 and 124 may use another
frequency.

[0022] The overall coverage area of eNB 100 may be par-
titioned into multiple (e.g., three) smaller areas. These
smaller areas may be served by different groups of antennas
of eNB 100. In 3GPP, the term “cell” can refer to the smallest
coverage area of an eNB and/or an eNB subsystem serving
this coverage area. In other systems, the term “sector” can
refer to the smallest coverage area and/or the subsystem serv-
ing this coverage area. For clarity, 3GPP concept of cell is
used in the description below. In one design, the three antenna
groups of eNB 100 support communication for UEs in three
cells of eNB 100.

[0023] FIG. 2 shows a block diagram of a design of eNB
100 and UE 116. In this design, eNB 100 is equipped with T
antennas 224aq through 224¢, and UE 116 is equipped with R
antennas 252a through 2527, wherein general T=1 and R=1.
[0024] At eNB 100, a transmit (IX) data processor 214
may receive traffic data for one or more UEs from a data
source 212. TX data processor 214 may process (e.g., format,
encode, and interleave) the traffic data for each UE based on
one or more coding schemes selected for that UE to obtain
coded data. TX data processor 214 may then modulate (or
symbol map) the coded data for each UE based on one or
more modulation schemes (e.g., BPSK, QSPK, M-PSK or
M-QAM) selected for that UE to obtain modulation symbols.
[0025] A TX MIMO processor 220 may multiplex the
modulation symbols for all UEs with pilot symbols using any
multiplexing scheme. Pilot is typically known data that is
processed in a known manner and may be used by a receiver
for channel estimation and other purposes. TX MIMO pro-
cessor 220 may process (e.g., precode) the multiplexed
modulation symbols and pilot symbols and provide T output
symbol streams to T transmitters (TMTR) 2224 through 222¢.
In certain designs, TX MIMO processor 220 may apply
beamforming weights to the modulation symbols to spatially
steer these symbols. Each transmitter 222 may process a
respective output symbol stream, e.g., for orthogonal fre-
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quency division multiplexing (OFDM), to obtain an output
chip stream. Each transmitter 222 may further process (e.g.,
convert to analog, amplify, filter, and upconvert) the output
chip stream to obtain a downlink signal. T downlink signals
from transmitters 222a through 222¢ may be transmitted via T
antennas 224a through 224z, respectively.

[0026] At UE 116, antennas 252a through 2527 may
receive the downlink signals from eNB 100 and provide
received signals to receivers (RCVR) 254a through 2547,
respectively. Each receiver 254 may condition (e.g., filter,
amplify, downconvert, and digitize) a respective received sig-
nal to obtain samples and may further process the samples
(e.g., for OFDM) to obtain received symbols. A MIMO detec-
tor 260 may receive and process the received symbols from all
R receivers 254a through 2547 based on a MIMO receiver
processing technique to obtain detected symbols, which are
estimates of the modulation symbols transmitted by eNB 100.
A receive (RX) data processor 262 may then process (e.g.,
demodulate, deinterleave, and decode) the detected symbols
and provide decoded data for UE 116 to a data sink 264. In
general, the processing by MIMO detector 260 and RX data
processor 262 is complementary to the processing by TX
MIMO processor 220 and TX data processor 214 at eNB 100.
[0027] On the uplink, at UE 116, traffic data from a data
source 276 and signaling messages may be processed by a TX
data processor 278, further processed by a modulator 280,
conditioned by transmitters 254a through 2547, and transmit-
ted to eNB 100. At eNB 100, the uplink signals from UE 116
may be received by antennas 224, conditioned by receivers
222, demodulated by a demodulator 240, and processed by an
RX data processor 242 to obtain the traffic data and messages
transmitted by UE 116.

[0028] Controllers/processors 230 and 270 may direct the
operations at eNB 100 and UE 116, respectively. Memories
232 and 272 may store data and program codes for eNB 100
and UE 116, respectively. A scheduler 234 may schedule UEs
for downlink and/or uplink transmission and may provide
assignments of resources for the scheduled UEs.

[0029] The system may support hybrid automatic retrans-
mission (HARQ) in order to improve reliability of data trans-
mission. For HARQ), a transmitter may send a transmission
for a data frame and may send one or more retransmissions if
needed until the data frame is decoded correctly by a receivers
or the maximum number of retransmissions has been sent, or
some other termination condition is encountered. A data
frame may also be referred to as a packet, a data unit, a data
block, etc.

[0030] FIG. 3 shows an example data transmission on the
uplink with HARQ in LTE. UE 116 may have data to send on
the uplink and may transmit a request for uplink resources on
a Physical Uplink Control Channel (PUCCH). eNB 100 may
receive the resource request from UE 116 and may return a
grant of uplink resources on a Physical Downlink Control
Channel (PDCCH). UE 116 may process data frame A and
transmit this frame using the granted reverse link resources on
a Physical Uplink Shared Channel (PUSCH). The frame
transmission may span one subframe, which may be 2 milli-
second (ms) in LTE but may also be of other duration such as
1 ms, 5 ms, 10 ms, etc. A subframe may also be referred to as
a transmission time interval (TTT). eNB 100 may receive the
transmission for frame A, decode frame A in error, and send
anegative acknowledgement (NAK) on an acknowledgement
channel (ACKCH). UE 116 may receive the NAK and
retransmit frame A. eNB 100 may receive the retransmission
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for frame A, decode frame A correctly based on the original
transmission and the retransmission, and send an acknowl-
edgement (ACK). UE 116 may receive the ACK and process
and transmit the next data frame B in similar manner as frame
A.

[0031] Each transmission and each retransmission of a data
frame may be referred to as an HARQ transmission. The
number of HARQ transmissions for the data frame may be
dependent on the modulation and coding scheme (MCS) used
for the data frame, the received signal quality for the data
frame, etc. An MCS may also be referred to as a rate, a frame
format, a packet format, a transport format, etc. The MCS for
the data frame may be selected to achieve a target HARQ
termination, which is the expected number of HARQ trans-
missions needed to correctly decode the data frame. A longer
target HARQ termination may improve resource utilization
efficiency at the expense of longer delay.

[0032] Q HARQ instances or interlaces may be defined,
where Q may be any integer value. Each HARQ instance may
include subframes that are spaced apart by Q subframes. For
example, six HARQ instances may be defined, and HARQ
instance q may include subframes q, q+6, q+12, etc., for qe
{0,...,5}.

[0033] AnHARQ process may refer to all transmission and
retransmissions, if any, for a data frame. An HARQ process
may be started when resources are available and may termi-
nate after the first transmission or after one or more retrans-
missions. An HARQ process may have a variable duration
that may depend on the decoding results at the receiver. Each
HARQ process may be sent on one HARQ instance, and up to
Q HARQ processes may be sent in parallel on the Q HARQ
instances.

[0034] UE 116 may send a request for uplink resources
whenever the UE has traffic data to send on the uplink. eNB
100 may return a grant of uplink resources to UE 116. UE 116
may receive traffic data to send on the uplink in spurts. These
spurts may start any time and may be of any duration. For
example, UE 116 may have a VoIP call and may receive spurts
of voice data from a talking user. A VoIP application may
provide voice frames at one rate (e.g., every 10 or 20 ms)
during spurts of voice activity and may provide SID frames at
another rate (e.g., every 160 ms) during periods of silence. UE
116 may not know a priori when data frames will be received
from the VoIP application for transmission on the uplink.
Whenever a data frame (e.g., a voice frame or a SID frame) is
received from the VoIP application, UE 116 may send a
request for uplink resources to eNB 100, receive a grant of
uplink resources from eNB 100, and transmit the data frame
using the granted resources. However, transmission of a
request on the uplink and a grant on the downlink for each
data frame may result in high control channel overhead.

[0035] Inan aspect, the system may support different types
of resource assignments such as those shown in Table 1.

TABLE 1

Assignment Type Description

Persistent
resource assignment

An assignment of resources that

is valid for an indefinite

period of time until revoked.

An assignment of resources that

is valid for as long as more

data is sent within a predetermined
time period of last sent data

Semi-persistent
resource assignment

May 22, 2008

TABLE 1-continued

Assignment Type Description

and expires automatically if no
data is sent within the
predetermined time period.

An assignment of resources that

is valid for a predetermined
duration or a specific transmission.

Non-persistent
resource assignment

[0036] In general, resources may be quantified by fre-
quency (e.g., a set of subcarriers), time (e.g., symbol periods
or subframes), code, transmit power, etc., or any combination
thereof. The granted resources in a semi-persistent resource
assignment may be referred to as preconfigured resources,
predefined resources, pre-assigned resources, etc. The prede-
termined time period is also referred to as a timeout period.

[0037] Semi-persistent and non-persistent resource assign-
ments may be efficiently used for any application with spurts
of data. For VoIP, semi-persistent resource assignments may
be used for voice frames sent during spurts of voice activity,
and non-persistent resource assignments may be used for SID
frames sent during silence periods. The semi-persistent
resource assignments may provide good performance for
voice spurts and may reduce control channel overhead. The
non-persistent resource assignments may be suitable for SID
frames due to a large time interval between the SID frames,
and control channel overhead may be reasonable due to infre-
quent SID frame arrivals.

[0038] UE 116 may send a request for uplink resources on
the PUCCH whenever the UE has data to send on the uplink.
UE 116 may indicate the amount and/or type of data to send
in the resource request. For VoIP, the resource request may
indicate whether UE 116 has a voice frame or a SD frame, the
size or data rate of the voice frame, etc. In general, different
codewords may be used for different data buffer levels or
frame rates (e.g., full rate frame, half rate frame, quarter rate
frame, SID frame, etc.), different types of frames (e.g., com-
pressed header VoIP frames and uncompressed header VoIP
frames), and/or other information indicative of the amount
and/or type of data to send. UE 116 may select an appropriate
codeword based on its data buffer level and may send the
selected codeword for the resource request. In one design,
two codewords may be used for VolP—one codeword for a
full rate voice frame and another codeword for a SID frame.

[0039] eNB 100 may receive the resource request from UE
116 and may assign appropriate resources based on the
request. In one design, eNB 100 may grant (i) a semi-persis-
tent resource assignment for a resource request for a voice
frame or (ii) a non-persistent resource assignment for a
resource request for a SID frame. In one design, if multiple
voice frame rates are supported, then the semi-persistent
resource assignment may be for the highest supported voice
frame rate, e.g., full rate. This design would allow UE 116 to
send voice frames of any supported rate using the semi-
persistent resource assignment. In other designs, the semi-
persistent resource assignment may be for the most com-
monly used voice frame rate, the requested voice frame rate,
etc.

[0040] UE 116 may receive a non-persistent resource
assignment from eNB 100 and may use the granted uplink
resources for a predetermined duration, which may be suffi-
cient to transmit one SID frame. UE 116 may relinquish the
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granted uplink resources after the predetermined duration,
e.g., after sending the SID frame.

[0041] UE 116 may receive a semi-persistent resource
assignment from eNB 100 and may retain the granted uplink
resources for as long as the UE transmits more data within the
timeout period. The timeout period may be a fixed or config-
urable value and may be selected based on a frame inter-
arrival time, which is the expected time interval between
consecutive data frames to be sent by UE 116. For VoIP, UE
116 may send voice frames every 10 or 20 ms, and the timeout
period may be 40 to 80 ms. UE 116 may use a timer to keep
track of the timeout period. UE 116 may start the timer after
sending the first voice frame using the granted uplink
resources and may restart the timer whenever a subsequent
voice frame is sent. UE 116 may relinquish the granted uplink
resources and not transmit using these resources when the
timer expires.

[0042] Ifthe granted uplink resources expire naturally from
non-use for the timeout period, then this timeout period deter-
mines the amount of time that the granted uplink resources are
notused atthe end of a data spurt. In order to efficiently utilize
the available resources, UE 116 may send signaling to relin-
quish the granted uplink resources prior to expiration of the
timeout period if UE 116 does not expect to use the granted
uplink resources. In one design, UE 116 may send a request
with no data indication as inband signaling in the expected
last data frame for the current data spurt. In another design,
UE 116 may send a request with no data indication (e.g., on
the PUCCH) if the UE does not transmit data for an idle
period. This idle period may be longer than the frame inter-
arrival time but shorter than the timeout period. For example,
if voice frames are sent every 10 or 20 ms, then the idle period
may be around 30 ms, which is longer than the time interval
between two voice frames to allow for jitter in voice frame
arrivals. UE 116 may send a request with no data indication
after the idle period has elapsed since the last transmitted data
frame. If HARQ is employed, then UE 116 may be granted
uplink resources on one or more HARQ instances. UE 116
may send a separate request with no data indication for each
assigned HARQ instance. Alternatively, UE 116 may send a
single request with no data indication for all assigned HARQ
instances. In any case, the request with no data indication may
support fast de-assignment of resources and speed up swap-
ping of resources among UEs. To reduce transmission time,
the request with no data indication may be sent with lower
modulation and coding and/or higher transmit power level.
[0043] In general, a semi-persistent resource assignment
may be terminated based on any of the following:

[0044] No data is sent within the timeout period,

[0045] Explicit signaling sent by the UE to terminate the
resource assignment,

[0046] Explicit signaling sent by the eNB to terminate the
resource assignment, and

[0047] Re-assignment of the resources to another UE.
[0048] FIG. 4 shows example transmissions for VoIP using
semi-persistent and non-persistent resource assignments. At
time T,,, UE 116 has voice data to send on the uplink and
transmits a request for uplink resources for a full rate frame.
At time T,,, eNB 100 returns a semi-persistent resource
assignment with sufficient uplink resources for the full rate
frame. At time T,;, UE 116 transmits the first voice frame
using the granted uplink resources. UE 116 transmits addi-
tional voice frames at times T,,, T,5 and T,s, with each
additional voice frame being sent within the timeout period
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T, meons OF the prior voice frame. A voice frame is not trans-
mitted within the timeout period after time T 5. At time T,
which is the timeout period after time T 4, the semi-persistent
resource assignment expires, and UE 116 relinquishes the
granted uplink resources.

[0049] Attime T,,, UE 116 has a SID frame to send on the
uplink and transmits a request for uplink resources for the SID
frame. Attime T,,, eNB 100 returns a non-persistent resource
assignment with sufficient uplink resources for the SID
frame. Attime T,;, UE 116 transmits the SD frame using the
granted uplink resources. The non-persistent resource assign-
ment expires after transmission of the SID frame, and UE 116
relinquishes the granted uplink resources.

[0050] At time T;,, UE 116 has voice data to send and
transmits a request for uplink resources for a full rate frame.
At time T;,, eNB 100 returns a semi-persistent resource
assignment with sufficient uplink resources for the full rate
frame. UE 116 transmits the first voice frame using the
granted uplink resources at time T, and transmits an addi-
tional voice frame at time T,. A voice frame is not sent within
the idle period T, ,, after time T,,. At time T, which is the
idle period after time T;,, UE 116 transmits a request with no
data indication to relinquish the granted uplink resources.
[0051] A semi-persistent resource assignment may indicate
specific resources that may be used to send data. The granted
resources may be given by specific resource blocks in specific
subframes. Each resource block may cover a set of subcarriers
in a particular time duration, e.g., one subframe. If HARQ is
used, then the granted uplink resources may be for one or
more specific HARQ instances. The semi-persistent resource
assignment may also indicate one or more specific MCSs that
may be used to send data. Each MCS may be associated with
a specific frame size, a specific coding scheme or code rate, a
specific modulation scheme, etc. In any case, both eNB 100
and UE 116 know the resources, and MCSs that may be used
to send data.

[0052] Inone design, UE 116 may send data on the uplink
using the granted uplink resources without sending any sig-
naling to inform eNB 100 of data being sent. In this design,
eNB 100 may attempt to decode its received transmission on
the granted uplink resources in each subframe in which data
might be sent by UE 116. eNB 100 may perform blind decod-
ing for each MCS that might be used by UE 116 to send data.
In another design, UE 116 may notify eNB 100 of a data
frame being sent and possibly the MCS used for the data
frame. In this design, eNB 100 may attempt to decode its
received transmission only when notified and further based
on the MCS (if sent). For both designs, eNB 100 may de-
assign the granted uplink resources if the eNB does not cor-
rectly decode a data frame from UE 116 within the timeout
period. If HARQ is used, then eNB 100 may wait a little
longer than the timeout period in order to account for possible
ACK/NAK errors prior to de-assigning the granted uplink
resources.

[0053] In general, the semi-persistent and non-persistent
resource assignments may be used with or without HARQ. If
HARQ is employed, then the semi-persistent and non-persis-
tent resource assignments may be defined to cover certain
aspects of HARQ. In one design, a semi-persistent or non-
persistent resource assignment may cover all transmission
and retransmissions of a data frame. In another design, a
semi-persistent or non-persistent resource assignment may
cover only the first transmission of a data frame, and subse-
quent retransmissions may be scheduled with another assign-
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ment. For a semi-persistent resource assignment, the HARQ
termination statistic, on average, should finish within the
frame inter-arrival time. For example, if data frames are sent
every 20 ms, then the average number of HARQ transmis-
sions for each data frame should be less than 20 ms in order to
prevent buildup of data in the data buffer. For a resource
assignment covering only the first transmission of a data
frame, the HARQ termination statistic may be slightly longer
than one HARQ transmission (e.g., 1.2 HARQ transmissions)
in order to reduce the number of resource requests for retrans-
missions of the data frame.

[0054] The number of HARQ instances and/or the target
HARQ termination may be selected to achieve efficient
resource utilization. The target HARQ termination may be
selected based on the frame inter-arrival time, the interval
between consecutive HARQ transmissions, whether a
resource assignment covers only the first transmission or all
HARQ transmissions, etc. The MCS and code bits to be
transmitted may be selected such that maximum coding gain
can be achieved for the average number of HARQ transmis-
sions, which is determined by the target HARQ termination.
The amount of data that can be sent in one HARQ instance
may be dependent on the target HARQ termination (more
data may be sent for longer HARQ termination, and vice
versa) and other factors. The number of HARQ instances may
be configurable and selected based on the total amount of data
to send, the amount of data that can be sent on each HARQ
instance, etc.

[0055] In general, the semi-persistent and non-persistent
resource assignments may be used for data transmission on
the uplink (as described above) and also for data transmission
on the downlink. For the downlink, eNB 100 may send grants
of downlink resources on the PDCCH whenever eNB 100 has
data to send to UE 116. eNB 100 may send a semi-persistent
resource assignment if it has a voice frame to send and may
send a non-persistent resource assignment if it has a SID
frame to send. The semi-persistent resource assignment may
be valid for as long as more data is sent within the timeout
period and may expire if data is not sent within the timeout
period. The same or different timeout periods may be used for
the downlink and uplink. eNB 100 may also explicitly termi-
nate the semi-persistent resource assignment prior to the tim-
eout period by sending signaling to UE 116. Downlink
resources may thus be quickly swapped when there is no more
data to send to UE 116.

[0056] Inonedesign, eNB 100 may send downlink grants at
any time, and UE 116 may monitor the PDCCH to determine
whether a downlink grant has been sent to the UE. In another
design, eNB 100 may send downlink grants in only certain
subframes, which may be referred to as reception subframes.
UE 116 may monitor the PDCCH only during the reception
subframes to determine whether a downlink grant has been
sent to the UE. This design may support discontinuous recep-
tion (DRX) by UE 116.

[0057] Forthe downlink, a semi-persistent resource assign-
ment may indicate specific downlink resources (e.g., specific
resource blocks and specific subframes) in which data might
be sent to UE 116. The semi-persistent resource assignment
may also indicate one or more specific MCSs that may be
used to send data on the granted downlink resources. UE 116
may perform blind decoding on its received transmission
based on the preconfigured MCSs in each subframe in which
data might be sent to the UE. Alternatively, eNB 100 may
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signal the MCS used to send data to UE 116, and UE 116 may
decode its received transmission based on the signaled MCS.
[0058] Forthedownlink, eNB 100 may send datato UE 116
using a Cell Radio Network Temporary Identifier (C-RNTI)
or some other unique identifier assigned to UE 116. This may
allow UE 116 to unambiguously ascertain whether it is the
intended recipient of a given data frame. In one design, eNB
100 may generate a cyclic redundancy check (CRC) for a data
frame, then mask the CRC with the C-RNTI of UE 116, then
append the UE-specific CRC to the data frame, and then send
the data frame and the UE-specific CRC to UE 116. In another
design, eNB 100 may scramble the data frame with the
C-RNTI of UE 116 and then send the scrambled frame to UE
116.

[0059] For both the downlink and uplink, eNB 100 may
send resource assignments to UE 116 using the C-RNTT of
UE 116. This may allow UE 116 to unambiguously ascertain
whether it is the intended recipient of a given resource assign-
ment. In one design, eNB 100 may generate a CRC for a
message carrying a resource assignment for UE 116, then
mask the CRC with the C-RNTT of UE 116, then append the
UE-specific CRC to the message, and then send the message
and the UE-specific CRC to UE 116. In another design, eNB
100 may mask the message based on the C-RNTI of UE 116
and then send the masked message to UE 116. Resource
assignments may also be sent in other manners such that (i)
these assignments can be reliably received by the recipient
UESs and (ii) errors in swapping resources between UEs can be
reduced.

[0060] For both the downlink and uplink, eNB 100 may
send messages to override a pending semi-persistent resource
assignment. For example, in each subframe covered by the
semi-persistent resource assignment, eNB 100 may send a
message indicating the resources and/or MCS to use for that
subframe, which may be different from the preconfigured
resources and MCSs. UE 116 may operate based on the
preconfigured resources and MCSs unless these parameters
are overridden by messages from eNB 100.

[0061] For the downlink, multiple UEs may have a com-
mon downlink resource assignment of downlink resources to
monitor for possible data transmission sent by eNB 100 to
these UEs. eNB 100 may send data to any one of the UEs on
the assigned downlink resources at any given moment. These
UEs may attempt to decode their received transmissions from
the assigned downlink resources and may send ACKs/NAKs
on the same uplink signaling resources associated with the
downlink resources. Each UE may send its ACK or NAK
using on-off keying (OOK) in order to combat collisions of
the ACKs/NAKs from different UEs. In one design, an ACK
may be sent as 1 (or “on”) and a NAK may be sent as O (or
“oft”). This design allows eNB 100 to correctly detect an
ACK sent by arecipient UE of a data transmission sent on the
assigned downlink resources in the presence of NAKSs sent by
non-recipient UEs of the data transmission.

[0062] For the downlink, UE 116 may be assigned a per-
sistent resource assignment, and data may be sent to UE 116
without the use of a control channel. The persistent resource
assignment may indicate preconfigured downlink resources
and MCSs for UE 116. The preconfigured downlink
resources may comprise a limited set of downlink resources
where UE 116 might receive data. The preconfigured MCSs
may comprise a limited set of MCSs that might be used to
send data to UE 116. UE 116 may blindly decode the down-
link transmission based on all possible combinations of pre-
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configured downlink resources and MCSs. eNB 100 may
send data frames to UE 116 using the C-RNTI of the UE. This
may allow UE 116 to determine that these data frames are sent
to the UE and may also allow other UEs to determine that the
data frames are not intended for them. UE 116 and other UEs
may send ACKs/NAKSs using OOK to combat collisions due
to common downlink resource assignment.

[0063] FIG. 5 shows a design of a process 500 for exchang-
ing data in a wireless communication system. Process 500
may be performed by a UE, a base station (e.g., an eNB), or
some other entity. A resource assignment for a communica-
tion link may be determined, with the resource assignment
being valid for as long as more data is sent within a predeter-
mined time period of last sent data (block 512). The resource
assignment may comprise resources and one or more modu-
lation and coding schemes usable for data transmission via
the communication link. Data may be exchanged (e.g., sent
and/or received) via the communication link based on the
resource assignment (block 514). The resource assignment
may be relinquished upon determining that more data has not
been exchanged within the predetermined time period from
when data was last exchanged (block 516).

[0064] Process 500 may be performed by a UE for data
transmission on the uplink. The UE may receive data to send
on the uplink (e.g., from a VoIP application), send a request
for resources in response to receiving the data to send, and
receive the resource assignment in response to the request.
The UE may then send the data based on the resource assign-
ment, set a timer to the predetermined time period after send-
ing the data, send more data if available and if the timer has
not expired, reset the timer after sending more data, and
relinquish the resource assignment when the timer expires.
The UE may send a request with no data indication to termi-
nate the resource assignment prior to expiration of the timer.
The UE may send this request with no data indication (i)
along with expected last data for the current data spurt, or (ii)
if more data has not been sent within a particular time period
of the last sent data, or (iii) based on some other condition or
trigger event.

[0065] Process 500 may also be performed by a base station
for data transmission on the uplink. The base station may
receive a request for resources from the UE and may send the
resource assignment to the UE. The base station may perform
blind decoding of its received transmission based on the
resource assignment to detect for data sent on the uplink by
the UE.

[0066] Process 500 may also be performed by the base
station for data transmission on the downlink. The base sta-
tion may receive data to send on the downlink to the UE,
determine the resource assignment based on the received
data, and send the resource assignment to the UE. The base
station may process the databased ona C-RNTI ofthe UE and
may send the processed data on the downlink to the UE.
[0067] Process 500 may also be performed by the UE for
data transmission on the downlink. The UE may monitor a
control channel to receive the resource assignment. The UE
may operate in a DRX mode and may monitor the control
channel in designated time intervals to receive the resource
assignment. The UE may perform blind decoding of its
received transmission based on the resource assignment to
detect for data sent on the downlink to the UE. The UE may
receive data on the downlink based on the resource assign-
ment and may send an ACK or a NAK for the received data
using OOK.
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[0068] For both the downlink and uplink, data may be sent
in data frames with HARQ. Each data frame may be sent with
atleast one HARQ transmission, one HARQ transmission for
the first transmission of the data frame and possibly addi-
tional HARQ transmissions for retransmissions of the data
frame. The expected number of HARQ transmissions for
each data frame may be shorter than the expected time inter-
val between consecutive data frames in order to avoid buildup
of the data buffer. If the resource assignment covers only the
first HARQ transmission for each data frame, then the
expected number of HARQ transmissions for each data frame
may be between one and two in order to reduce signaling
overhead for retransmissions.

[0069] FIG. 6 shows a design of an apparatus 600 for
exchanging data in a wireless communication system. Appa-
ratus 600 includes means for determining a resource assign-
ment for a communication link, with the resource assignment
being valid for as long as more data is sent within a predeter-
mined time period of last sent data (module 612), means for
exchanging data via the communication link based on the
resource assignment (module 614), and means for relinquish-
ing the resource assignment upon determining that more data
has not been exchanged within the predetermined time period
from when data was last exchanged (module 616).

[0070] FIG. 7 shows a design of a process 700 for sending
data on the uplink by a UE. The UE may receive data to send
on the uplink, e.g., from a VoIP application (block 712) and
may send a request for resources in response to receiving the
data to send (block 714). The UE may receive a resource
assignment for the uplink, with the resource assignment being
valid for as long as more data is sent within a predetermined
time period oflast sent data (block 716). The UE may send the
data on the uplink based on the resource assignment (block
718). The UE may set a timer to the predetermined time
period after sending the data on the uplink (block 720). The
UE may send more data on the uplink if available and if the
timer has not expired (block 722). The UE may relinquish the
resource assignment when the timer expires (block 724).
[0071] FIG. 8 shows a design of an apparatus 800 for send-
ing data on the uplink. Apparatus 800 includes means for
receiving data to send on the uplink ata UE, e.g., from a VoIP
application (module 812), means for sending a request for
resources in response to receiving the data to send (module
814), means for receiving a resource assignment for the
uplink, with the resource assignment being valid for as long as
more data is sent within a predetermined time period of last
sent data (module 816), means for sending the data on the
uplink based on the resource assignment (module 818),
means for setting a timer to the predetermined time period
after sending the data on the uplink (module 820), means for
sending more data on the uplink if available and if the timer
has not expired (module 822), and means for relinquishing
the resource assignment when the timer expires (module
824).

[0072] FIG. 9 shows adesign of a process 900 for exchang-
ing data in a wireless communication system. Process 900
may be performed by a UE, a base station, or some other
entity. A semi-persistent resource assignment or a non-per-
sistent resource assignment for a communication link may be
determined (block 912). The semi-persistent resource assign-
ment may be valid for as long as more data is sent within a
predetermined time period of last sent data. The semi-persis-
tent resource assignment may be granted for an expected
spurt of data to send via the communication link. The non-
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persistent resource assignment may be valid for a predeter-
mined duration or a specific transmission. Data may be
exchanged via the communication link based on the semi-
persistent or non-persistent resource assignment (block 914).
[0073] Process 900 may be performed by a UE for data
transmission on the uplink. The UE may receive data to send
on the uplink, e.g., from a VoIP application, and may send a
request for resources. The UE may receive the semi-persistent
resource assignment if the request is for a voice frame and
may receive the non-persistent resource assignment if the
request is for a SID frame. The UE may send a first codeword
ona control channel if the request is for a voice frame and may
send a second codeword on the control channel if the request
is for a SID frame.

[0074] Process 900 may also be performed by a base station
for data transmission on the uplink. The base station may
receive a request for resources from the UE. The base station
may send the semi-persistent resource assignment to the UE
if the request is for a voice frame and may send the non-
persistent resource assignment to the UE if the request is for
a SID frame.

[0075] Process 900 may also be performed by the base
station for data transmission on the downlink. The base sta-
tion may send the semi-persistent resource assignment to the
UE ifthere is a voice frame to send to the UE and may send the
non-persistent resource assignment to the UE if there is a SID
frame to send to the UE.

[0076] Process 900 may also be performed by the UE for
data transmission on the downlink. The UE may monitor a
control channel to receive the semi-persistent or non-persis-
tent resource assignment for the downlink.

[0077] If the semi-persistent resource assignment is deter-
mined in block 912, then the UE and the base station may
exchange data as described above for FIG. 5. If the non-
persistent resource assignment is determined in block 912,
then the UE and the base station may exchange data (e.g., a
SID frame) and may relinquish the resource assignment right
after the data exchange.

[0078] FIG. 10 shows a design of an apparatus 1000 for
exchanging data in a wireless communication system. Appa-
ratus 1000 includes means for determining a semi-persistent
resource assignment or a non-persistent resource assignment
for a communication link, with the semi-persistent resource
assignment being valid for as long as more data is sent within
a predetermined time period of last sent data, and the non-
persistent resource assignment being valid for a predeter-
mined duration or a specific transmission (module 1012), and
means for exchanging data via the communication link based
on the semi-persistent or non-persistent resource assignment
(module 1014).

[0079] The modules in FIGS. 6, 8 and 10 may comprise
processors, electronics devices, hardware devices, electron-
ics components, logical circuits, memories, etc., or any com-
bination thereof.

[0080] Those of skill in the art would understand that infor-
mation and signals may be represented using any of a variety
of different technologies and techniques. For example, data,
instructions, commands, information, signals, bits, symbols,
and chips that may be referenced throughout the above
description may be represented by voltages, currents, elec-
tromagnetic waves, magnetic fields or particles, optical fields
or particles, or any combination thereof.

[0081] Those of skill would further appreciate that the vari-
ous illustrative logical blocks, modules, circuits, and algo-
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rithm steps described in connection with the disclosure herein
may be implemented as electronic hardware, computer soft-
ware, or combinations of both. To clearly illustrate this inter-
changeability of hardware and software, various illustrative
components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality.
Whether such functionality is implemented as hardware or
software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans
may implement the described functionality in varying ways
for each particular application, but such implementation deci-
sions should not be interpreted as causing a departure from
the scope of the present disclosure.

[0082] Thevarious illustrative logical blocks, modules, and
circuits described in connection with the disclosure herein
may be implemented or performed with a general-purpose
processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate
array (FPGA) or other programmable logic device, discrete
gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or
state machine. A processor may also be implemented as a
combination of computing devices, e.g., a combination of a
DSP and a microprocessor, a plurality of microprocessors,
one or more microprocessors in conjunction with a DSP core,
or any other such configuration.

[0083] The steps of a method or algorithm described in
connection with the disclosure herein may be embodied
directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a
removable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium is
coupled to the processor such that the processor can read
information from, and write information to, the storage
medium. In the alternative, the storage medium may be inte-
gral to the processor. The processor and the storage medium
may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal.

[0084] In one or more exemplary designs, the functions
described may be implemented in hardware, software, firm-
ware, or any combination thereof. If implemented in soft-
ware, the functions may be stored on or transmitted over as
one or more instructions or code on a computer-readable
medium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program from
one place to another. A storage media may be any available
media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation,
such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, or any other
medium that can be used to carry or store desired program
code means in the form of instructions or data structures and
that can be accessed by a general-purpose or special-purpose
computer, or a general-purpose or special-purpose processor.
Also, any connection is properly termed a computer-readable
medium. For example, if the software is transmitted from a
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website, server, or other remote source using a coaxial cable,
fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and microwave
are included in the definition of medium. Disk and disc, as
used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc
where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the
above should also be included within the scope of computer-
readable media.

[0085] The previous description of the disclosure is pro-
vided to enable any person skilled in the art to make or use the
disclosure. Various modifications to the disclosure will be
readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other variations
without departing from the spirit or scope of the disclosure.
Thus, the disclosure is not intended to be limited to the
examples and designs described herein but is to be accorded
the widest scope consistent with the principles and novel
features disclosed herein.

What is claimed is:

1. An apparatus for wireless communication, comprising:

at least one processor configured to determine a resource

assignment for a communication link and to exchange
data via the communication link based on the resource
assignment, the resource assignment being valid for as
long as more data is sent within a predetermined time
period of last sent data; and

a memory coupled to the at least one processor.

2. The apparatus of claim 1, wherein the at least one pro-
cessor is configured to relinquish the resource assignment
upon determining that more data has not been exchanged
within the predetermined time period from when data was last
exchanged.

3. The apparatus of claim 1, wherein the communication
link is an uplink, and wherein the at least one processor is
configured to receive data to send on the uplink at a user
equipment (UE), to send arequest for resources in response to
receiving the data to send, and to receive the resource assign-
ment in response to the request.

4. The apparatus of claim 3, wherein the at least one pro-
cessor is configured to send the data based on the resource
assignment, to set a timer to the predetermined time period
after sending the data, to send more data if available and if the
timer has not expired, to reset the timer to the predetermined
time period after sending more data, and to relinquish the
resource assignment when the timer expires.

5. The apparatus of claim 3, wherein the at least one pro-
cessor is configured to send a request with no data indication
to terminate the resource assignment prior to expiration of the
predetermined time period.

6. The apparatus of claim 5, wherein the at least one pro-
cessor is configured to send the request with no data indica-
tion along with expected last data or if more data has not been
sent within a particular time period of last sent data.

7. The apparatus of claim 1, wherein the communication
link is an uplink, and wherein the at least one processor is
configured to receive a request for resources for the uplink
from a user equipment (UE) and to send the resource assign-
ment to the UE in response to the request.
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8. The apparatus of claim 7, wherein the at least one pro-
cessor is configured to perform blind decoding of received
transmission based on the resource assignment to detect for
data sent on the uplink by the UE.

9. The apparatus of claim 1, wherein the communication
link is a downlink, and wherein the at least one processor is
configured to receive data to send on the downlink to a user
equipment (UE), to determine the resource assignment for the
UE based on the received data, and to send the resource
assignment to the UE.

10. The apparatus of claim 9, wherein the at least one
processor is configured to process the received data based on
a Cell Radio Network Temporary Identifier (C-RNTT) of the
UE, and to send the processed data on the downlink to the UE.

11. The apparatus of claim 1, wherein the communication
link is a downlink, and wherein the at least one processor is
configured to monitor a control channel to receive the
resource assignment for a user equipment (UE).

12. The apparatus of claim 11, wherein the at least one
processor is configured to operate in a discontinuous recep-
tion (DRX) mode and to monitor the control channel in des-
ignated time intervals to receive the resource assignment.

13. The apparatus of claim 11, wherein the at least one
processor is configured to perform blind decoding of received
transmission based on the resource assignment to detect for
data sent on the downlink to the UE.

14. The apparatus of claim 11, wherein the at least one
processor is configured to receive data on the downlink based
on the resource assignment and to send an acknowledgement
(ACK) or a negative acknowledgement (NAK) for the
received data using on-off keying (OOK).

15. The apparatus of claim 1, wherein data is sent in frames
with hybrid automatic retransmission (HARQ), and wherein
each frame is sent with at least one HARQ transmission.

16. The apparatus of claim 15, wherein an expected num-
ber of HARQ transmissions for each frame is shorter than an
expected time interval between consecutive frames.

17.The apparatus of claim 15, wherein the resource assign-
ment covers one HARQ transmission for each frame, and
wherein an expected number of HARQ transmissions for
each frame is between one and two.

18. A method for wireless communication, comprising:

determining a resource assignment for a communication

link, the resource assignment being valid for as long as
more data is sent within a predetermined time period of
last sent data; and

exchanging data via the communication link based on the

resource assignment.

19. The method of claim 18, wherein the communication
link is an uplink, and wherein the determining the resource
assignment comprises

receiving data to send on the uplink at a user equipment

(UE),

sending a request for resources in response to receiving the

data to send, and

receiving the resource assignment in response to the

request.

20. The method of claim 18, wherein the exchanging data
via the communication link comprises

performing blind decoding of received transmission based

on the resource assignment to detect for data sent via the
communication link.

21. The method of claim 18, wherein the exchanging data
via the communication link comprises
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processing data based on a Cell Radio Network Temporary
Identifier (C-RNTT) of a user equipment (UE), and
sending the processed data via the communication link.

22. The method of claim 18, wherein the exchanging data
via the communication link comprises

receiving data via the communication link based on the

resource assignment, and

sending an acknowledgement (ACK) or a negative

acknowledgement (NAK) for the received data using
on-off keying (OOK).

23. An apparatus for wireless communication, comprising:

means for determining a resource assignment for a com-

munication link, the resource assignment being valid for
as long as more data is sent within a predetermined time
period of last sent data; and

means for exchanging data via the communication link

based on the resource assignment.

24. The apparatus of claim 23, wherein the communication
link is an uplink, and wherein the means for determining the
resource assignment comprises

means for receiving data to send on the uplink at a user

equipment (UE),

means for sending a request for resources in response to

receiving the data to send, and

means for receiving the resource assignment in response to

the request.

25. The apparatus of claim 23, wherein the means for
exchanging data via the communication link comprises

means for performing blind decoding of received transmis-

sion based on the resource assignment to detect for data
sent via the communication link.

26. The apparatus of claim 23, wherein the means for
exchanging data via the communication link comprises

means for processing data based on a Cell Radio Network

Temporary Identifier (C-RNTI) of a user equipment
(UE), and

means for sending the processed data via the communica-

tion link.

27. The apparatus of claim 23, wherein the means for
exchanging data via the communication link comprises

means for receiving data via the communication link based

on the resource assignment, and

means for sending an acknowledgement (ACK) or a nega-

tive acknowledgement (NAK) for the received data
using on-off keying (OOK).

28. A machine-readable medium comprising instructions
which, when executed by a machine, cause the machine to
perform operations including:

determining a resource assignment for a communication

link, the resource assignment being valid for as long as
more data is sent within a predetermined time period of
last sent data; and

exchanging data via the communication link based on the

resource assignment.

29. The machine-readable medium of claim 28 which,
when executed by the machine, cause the machine to perform
operations further including:

receiving data to send on an uplink at a user equipment

(UE);

sending a request for resources in response to receiving the

data to send; and

receiving the resource assignment in response to the

request.
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30. The machine-readable medium of claim 28 which,
when executed by the machine, cause the machine to perform
operations further including:

performing blind decoding of received transmission based

on the resource assignment to detect for data sent via the
communication link.

31. The machine-readable medium of claim 28 which,
when executed by the machine, cause the machine to perform
operations further including:

processing data based on a Cell Radio Network Temporary

Identifier (C-RNTTI) of a user equipment (UE), and
sending the processed data via the communication link.

32. The machine-readable medium of claim 28 which,
when executed by the machine, cause the machine to perform
operations further including:

receiving data via the communication link based on the

resource assignment; and

sending an acknowledgement (ACK) or a negative

acknowledgement (NAK) for the received data using
on-off keying (OOK).

33. An apparatus for wireless communication, comprising:

at least one processor configured to receive data to send on

uplink at a user equipment (UE), to send a request for
resources in response to receiving the data to send, to
receive a resource assignment for the uplink, and to send
the data on the uplink based on the resource assignment,
the resource assignment being valid for as long as more
data is sent within a predetermined time period of last
sent data; and

a memory coupled to the at least one processor.

34. The apparatus of claim 33, wherein the at least one
processor is configured to set a timer to the predetermined
time period after sending the data on the uplink, to send more
data on the uplink if available and if the timer has not expired,
and to relinquish the resource assignment when the timer
expires.

35. An apparatus for wireless communication, comprising:

at least one processor configured to determine a semi-

persistent resource assignment or a non-persistent
resource assignment for a communication link, and to
exchange data via the communication link based on the
semi-persistent or non-persistent resource assignment,
the semi-persistent resource assignment being valid for
as long as more data is sent within a predetermined time
period of last sent data, and the non-persistent resource
assignment being valid for a predetermined duration or a
specific transmission; and

a memory coupled to the at least one processor.

36. The apparatus of claim 35, wherein the semi-persistent
resource assignment is granted for an expected spurt of datato
exchange via the communication link.

37. The apparatus of claim 35, wherein the communication
link is an uplink, and wherein the at least one processor is
configured to send a request for resources, to receive the
semi-persistent resource assignment if the request for
resources is for a voice frame, and to receive the non-persis-
tent resource assignment if the request for resources is for a
silence descriptor (SID) frame.

38. The apparatus of claim 37, wherein the at least one
processor is configured to send a first codeword on a control
channel if the request for resources is for avoice frame, and to
send a second codeword on the control channel if the request
for resources is for a SID frame.

Pantech Corporation

Ex. 2002

Page 17 of 18



US 2008/0117891 Al

39. The apparatus of claim 35, wherein the communication
link is an uplink, and wherein the at least one processor is
configured to receive a request for resources from a user
equipment (UE), to send the semi-persistent resource assign-
mentto the UE if the request for resources is for a voice frame,
and to send the non-persistent resource assignment to the UE
if the request for resources is for a silence descriptor (SID)
frame.

40. The apparatus of claim 35, wherein the communication
link is a downlink, and wherein the at least one processor is
configured to send the semi-persistent resource assignment to
a user equipment (UE) if there is a voice frame to send to the
UE, and to send the non-persistent resource assignment to the
UE if there is a silence descriptor (SID) frame to send to the
UE.

41. The apparatus of claim 35, wherein the communication
link is a downlink, and wherein the at least one processor is
configured to monitor a control channel to receive the semi-
persistent or non-persistent resource assignment for the
downlink.

42. A method for wireless communication, comprising:

determining a semi-persistent resource assignment or a

non-persistent resource assignment for a communica-
tion link, the semi-persistent resource assignment being
valid for as long as more data is sent within a predeter-
mined time period of last sent data, the non-persistent
resource assignment being valid for a predetermined
duration or a specific transmission; and

exchanging data via the communication link based on the

semi-persistent or non-persistent resource assignment.

43. The method of claim 42, wherein the communication
link is an uplink, and wherein the determining the semi-
persistent or non-persistent resource assignment comprises

sending a request for resources,
receiving the semi-persistent resource assignment if the
request for resources is for a voice frame, and

receiving the non-persistent resource assignment if the
request for resources is for a silence descriptor (SID)
frame.

44. The method of claim 42, wherein the communication
link is an uplink, and wherein the determining the semi-
persistent or non-persistent resource assignment comprises

receiving a request for resources from a user equipment

(UE),
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sending the semi-persistent resource assignment to the UE
if the request for resources is for a voice frame, and

sending the non-persistent resource assignment to the UE
if the request for resources is for a silence descriptor
(SID) frame.

45. An apparatus for wireless communication, comprising:

means for determining a semi-persistent resource assign-
ment or a non-persistent resource assignment for a com-
munication link, the semi-persistent resource assign-
ment being valid for as long as more data is sent within
a predetermined time period of last sent data, the non-
persistent resource assignment being valid for a prede-
termined duration or a specific transmission; and

means for exchanging data via the communication link
based on the semi-persistent or non-persistent resource
assignment.
46. The apparatus of claim 45, wherein the communication
link is an uplink, and wherein the means for determining the
semi-persistent or non-persistent resource assignment com-
prises
means for sending a request for resources,
means for receiving the semi-persistent resource assign-
ment if the request for resources is for a voice frame, and

means for receiving the non-persistent resource assign-
ment if the request for resources is for a silence descrip-
tor (SID) frame.

47. The apparatus of claim 45, wherein the communication
link is an uplink, and wherein the means for determining the
semi-persistent or non-persistent resource assignment com-
prises

means for receiving a request for resources from a user

equipment (UE),

means for sending the semi-persistent resource assignment

to the UE ifthe request for resources is for a voice frame,
and

means for sending the non-persistent resource assignment

to the UE if the request for resources is for a silence
descriptor (SID) frame.
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