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(57) ABSTRACT 

In a wireleSS communication System including a wireleSS 
transmit/receive unit (WTRU) which transfers data to a 
Node-B, data transmission parameterS Such as modulation 
and coding scheme (MCS) and transport block set (TBS) 
Size are dynamically adjusted on a transmission time interval 
(TTI) basis, and hybrid-automatic repeat request (H-ARQ) 
processes used to control the transfer of data between the 
WTRU and the Node-B are initiated and released, as 
required. The WTRU transmits and retransmits data to the 
Node-B through an enhanced uplink (EU) dedicated channel 
(E-DCH) in accordance with data feedback information 
received from the Node-B. The WTRU queues data for 
transmission, and determines a transmission Status of the 
data. The transmission Status is Set to one of “new trans 
mission,”“Successful transmission,"retransmission' and 
“restarted transmission.” For each TTI, the WTRU initiates 
an EU transmission to the Node-B which identifies the 
assigned H-ARO process, TBS size and MCS. 

100 

104 106 

DLEUSIGNALING CHANNEL 

  

LG Elecs. Ex. 1018 
LG Elecs. v. Pantech Corp. 

IPR2023-01267 Page 1



US 2005/0276266A1 

TENNWHO 9NIT\/N?IS (TE TO 

Patent Application Publication Dec. 15, 2005 Sheet 1 of 4 

  

IPR2023-01267 Page 2



Patent Application Publication Dec. 15, 2005 Sheet 2 of 4 US 2005/0276266A1 

200 FIG 2 CSTARD 

AWTRUINITIATES ANH-ARQPROCESS FORTRANSFERRING DATATO 202 
ANODE-BWAE-DCH AND INTATES ARETRANSMISSIONCOUNTER. 

NEXT TT 

210 

204 

THEWTRUWATS FOR FEEDBACKON THE PREVIOUSH-ARQTRANSMISSION 
FROM THENODE-B. 

206 
NACK OR 
NO RESPONSE IS FEEDBACK 

RECEIVED FROM THENODE-B? 
IFSO, ACK OR NACK? 

THEWTRUSETS THE TRANSMISSIONSTATUSTO 
"SUCCESSFULTRANSMISSION AND RELEASES THE HARQ 
PROCESS ANDRENTATESTHERETRANSMISSIONCOUNTER, 212 

IS THE RETRANSMISSION COUNT 
LESS THAN THE MAXIMUMNUMBER 
OFALLOWED RETRANSMISSIONS 

NO 213 

(OPTIONAL) 
THEWTRUSETS THE TRANSMISSION 

STATUSTO"RESTARTEDTRANSMISSION" 
THEWTRU 
TERMINATES 

AND REINITIATES THE RETRANSMISSION 
COUNTER (OPTIONAL). 

H-ARQPROCESS 
AND FREES THE 
HARO PROCESS, 

THE WTRUSETS THE TRANSMISSION 216 
STATUSTO"RETRANSMISSION" 

AND INCREMENTS THE 
RETRANSMISSION COUNTER, 218 

THE WTRUOPTIONALLY 
RELEASES THEH-ARQPROCESS. 

  

  

  

  

    

  

  

  

    

  

  

  

  

  

  

    

  

  

IPR2023-01267 Page 3



Patent Application Publication Dec. 15, 2005 Sheet 3 of 4 US 2005/0276266A1 

- 302 
FIG. 3 

300 HAVE EU PHYSICAL RESOURCES k 
BEENASSIGNED BY THENODE-BFOR 

CHASE TRANSMISSION OF DATA 
COMBINING 

(CC) 
YES 

ISTHE DATANEW 

NO 
CWTRUULIZEAUFESP 

THEWTRUSELECTS 
THE HIGHEST PRIORITY 
DATA TO TRANSM. THEWTRUDISCARDS 

THEDATAAND RELEASES 
THEH-ARQPROCESS, 

THEWTRUSELECTS THE 
MAXIMUMMODULATION 
AND CODING SCHEME 
(MCS) ANDTRANSPORT 
BLOCKSET (TBS)SIZE 

WITHINANALOWEDLIMIT, 

ISTHERETRANSMISSION 
COUNTLESS THANTHE 

AXIMUMNUMBER OF ALLOWED 
RETRANSMISSIONS 

THE WTRUGENERATES 
MAC-e PDUs) BASED THE WTRUNTIALZES 
ONTHE SELECTED THE WTRU THERETRANSMISSION 

TBS SIZE AND ASSIGNS INCREMENTS THE COUNTER, INCREMENTS 
ANH-ARQPROCESS RETRANSMISSION THENDIANDASSIGNSA 
FORTRANSMISSION COUNTER. NEW HARO PROCESS, 
OF THEMAC-e PDUs), 

THE WTRUINITIALIZES THE WTRUUSES 
ARETRANSMISSION THE SAMETBSFOR 

COUNTER, THE RESTARTED 
INCREMENTS ANEW THEWTRUUSES THE TRANSMISSION 
DATA INDICATOR (ND) SAMEH-ARQPROCESS, AND OPTIONALLY 
AND OPTIONALLY SETS TBS, MCS ANDNDI. SELECTSA 
A LIFESPAN TIMER. MOREROBUST 

MCS(FALLOWED), 

THE WTRUINITIATES ANEUTRANSMISSION TO 
THENODE-B WHICH IDENTIFIES THE 

CURRENTH-ARQPROCESS, TBSSIZE ANDMCS. 

    

  

  

  

  

  

  

    

  

  

IPR2023-01267 Page 4



Patent Application Publication Dec. 15, 2005 Sheet 4 of 4 US 2005/0276266A1 

r 402 

FIG. 4 NEXT TT ako 404 
400 HAVEEUPHYSICAL RESOURCES NO 
are: BEENASSIGNED BY THENODE-BFOR 

INCREMENTAL TRANSMISSION OF DATA 
REDUNDANCY 

(IR) 
YES 

IS THE DATA NEW 

NO 
CWTRUUTIZEAUFESPA 

THEWTRUSELECTS 
THE HIGHEST PRIORITY 
DATATOTRANSMIT. 

THEWTRUDISCARDS 
THEDATA AND RELEASES 
THE HARQPROCESS, 

THEWTRUSELECTS THE 
MAXIMUMTRANSPORT 
BLOCKSET (TBS) SIZE 
AND CORRESPONDING 

HAS THE LIFESPAN 
TIMEREXPRED 

O 
TRANSPORTFORMAT STHERETRANSMISSION ARE 
coy. SN COUNTLESS THANTHE RESTARTED 

TRANSMISSIONS ALLOWED 
MODULATIONAND CODING AXIMUMNUMBER OF ALLOWED (OPTIONAL 
SCHEME (MCS) ALLOWED. RETRANSMISSIONS 

THEWTRUGENERATES 412 
MAC-e PDUs) BASED THE WTRUNCREMENTS THEWTRUNTIALIZES 
ON THE SELECTED THE TRANSMISSION THERETRANSMISSION 

TBSSIZE ANDASSIGNS COUNTER AND SELECTS COUNTER, INCREMENTS 
ANHARO PROCESS A MORE ROBUST MCS THEND AND ASSIGNSA 
FORTRANSMISSION (FALLOWED). NEW HARQPROCESS, 
OF THEMAC-e PDUs), 

THE WTRU 
USES THE SAME 
TBS/TFC AND 

SELECTS THEMCS. 

THE WTRUINITIALZES 
ARETRANSMISSION 

COUNTER, 
INCREMENTS ANEW 
DATA INDICATOR (ND) 
AND OPTIONALLYSETS 
A LIFESPANTIMER. 

THE WTRUUSES THE 
SAMEH-ARQPROCESS, 

TBS/TFC ANDND. 

THE WTRUINITIATES ANEUTRANSMISSION TO 
THE NODE-B WHICH IDENTIFIES THE 

CURRENTH-ARQPROCESS, TBS SIZE ANDMCS. 

        

    

  

    

  

  

  

  

  

  

      

  

  

    

  

    

  

  

  

  

IPR2023-01267 Page 5



US 2005/0276266 A1 

METHOD AND APPARATUS FOR DYNAMICALLY 
ADJUSTING DATA TRANSMISSION 

PARAMETERS AND CONTROLLING H-ARQ 
PROCESSES 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/578,728 filed Jun. 10, 2004, 
which is incorporated by reference as if fully set forth. 

FIELD OF INVENTION 

0002 The present invention is related to a wireless com 
munication System including a wireleSS transmit/receive unit 
(WTRU) and a Node-B. More particularly, the present 
invention is related to a method and apparatus for dynami 
cally adjusting data transmission parameterS Such as modu 
lation and coding Scheme (MCS) and transport block set 
(TBS) size, and assigning and releasing a hybrid-automatic 
repeat request (H-ARO) process used to control the transfer 
of data between the WTRU and the Node-B. 

BACKGROUND 

0003. In 3rd generation cellular systems, adaptive modu 
lation and coding (AM&C) and H-ARQ schemes are being 
investigated for incorporation into an enhanced uplink (EU) 
operation designed to offer low transmission latency, higher 
throughput, and more efficient use of physical resources. 
0004) The AM&C scheme allows an MCS to be dynami 
cally adjusted on a transmit time interval (TTI) basis 
whereby, for each TTI, the MCS is selected to make the most 
efficient use of radio resources and to provide the highest 
possible data rates. A less robust MCS uses less physical 
resources, but is more Vulnerable to errors. A more robust 
MCS uses more physical resources, but offers greater pro 
tection against errors. 
0005 The H-ARO scheme is used to generate transmis 
Sions and retransmissions with low latency. A primary aspect 
of the H-ARO scheme is that data received in failed trans 
missions can be Soft combined with Successive retransmis 
Sions to increase the probability of Successful reception. 
Either Chase Combining (CC) or incremental redundancy 
(IR) may be applied. When CC is applied, the same MCS is 
chosen for the retransmission. When IR is applied, a more 
robust MCS is used in each retransmission. 

SUMMARY 

0006 The present invention is implemented in a wireless 
communication system including a WTRU which transfers 
data to a Node-B. Data transmission parameters such as TBS 
Size are dynamically adjusted on a TTI basis. Optionally, 
MCS may also be adjusted. An H-ARO process used to 
control the transfer of data between the WTRU and the 
Node-B is assigned and released, as required. The WTRU 
transmits and retransmits data to the Node-B through an 
enhanced uplink (EU) dedicated channel (E-DCH) in accor 
dance with feedback information received from the Node-B. 
The WTRU queues data for transmission, and determines a 
transmission Status of the data. The transmission Status is Set 
by a controller in the WTRU to one of “inew transmission, 
“Successful transmission,”“retransmission' and “restarted 
transmission.” For each TTI, the WTRU initiates an EU 
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transmission to the Node-B which identifies either explicitly 
or implicitly the retransmission number, new data indica 
tion, assigned H-ARO process, TBS size and optionally 
MCS. 

0007. The transmission status of data is set by the con 
troller in the WTRU to “new transmission' when the data is 
new data, to “Successful transmission' when an acknowl 
edge (ACK) message is received from the Node-B, to 
“retransmission” when a non-acknowledge (NACK) mes 
Sage or no response is received from the Node-B in response 
to the transmission of the new data, and optionally to 
“restarted transmission' when a retransmission count 
exceeds a predetermined maximum number of retransmis 
SOS. 

0008 If the transmission status is “new transmission”, an 
initial H-ARO process is assigned. If the transmission Status 
is "retransmission', the same H-ARO proceSS is assigned 
while incrementing the retransmission counter. If the trans 
mission status is “Successful transmission', the H-ARO 
process is released. If the transmission Status is “restarted 
transmission', which is optional, an H-ARO process is 
assigned while initializing the retransmission counter and 
incrementing a new data indicator (NDI). 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. A more detailed understanding of the invention 
may be had from the following description of a preferred 
example, given by way of example and to be understood in 
conjunction with the accompanying drawing wherein: 
0010 FIG. 1 is a block diagram of a wireless commu 
nication System operating in accordance with the present 
invention; 
0011 FIG. 2 is a flow diagram of a process for initiating 
and releasing H-ARO processes in accordance with the 
present invention; 
0012 FIG. 3 is a flow diagram of a process including 
method steps for implementing CC in accordance with the 
present invention; and 
0013 FIG. 4 is a flow diagram of a process including 
method steps for implementing IR in accordance with the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0014) Hereafter, the terminology “WTRU” includes but 
is not limited to a user equipment (UE), a mobile station, a 
fixed or mobile Subscriber unit, a pager, or any other type of 
device capable of operating in a wireleSS environment. 
When referred to hereafter, the terminology “Node-B” 
includes but is not limited to a base Station, a Site controller, 
an acceSS point or any other type of interfacing device in a 
wireleSS environment. 

0015 The features of the present invention may be incor 
porated into an integrated circuit (IC) or be configured in a 
circuit comprising a multitude of interconnecting compo 
nentS. 

0016 FIG. 1 is a block diagram of a wireless commu 
nication System 100 operating in accordance with the 
present invention. The system 100 comprises a WTRU 102, 
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a Node-B 104, and a radio network controller (RNC) 106. 
The WTRU 102 transmits data through an E-DCH 108 with 
a transmitter 120 and receives feedback with a receiver 122 
from the Node-B 104 through a downlink (DL) signaling 
channel 110 based on an initiated H-ARO process. When the 
Node-B 104 fails to decode the data sent by the WTRU 102, 
the Node-B 104 transmits a NACK message to the WTRU 
102 via the DL signaling channel 110 or does not transmit 
feedback which is interpreted as a NACK by the WTRU 
102. When the Node-B 104 Succeeds to decode the data sent 
by the WTRU 102, the Node-B 104 transmits an ACK 
message to the WTRU 102 which releases the H-ARQ 
proceSS for other transmissions. The H-ARO processes may 
either be designed to implement CC or IR. The RNC 106 
controls overall operation of data transferS that occur 
between the Node-B 104 and the WTRU 102, including 
radio resources allocation. The WTRU 102 includes a data 
buffer 112 for storing E-DCH data, an optional data lifespan 
timer 114 used to determine whether it is necessary to 
discard expired data, and a retransmission counter 116 used 
to determine whether data transmitted by the WTRU 102 but 
not received by the Node-B 104 should be retransmitted or 
whether H-ARO transmission should be terminated or 
optionally restarted. The buffer 112, the lifespan timer 114 
and the retransmission counter 116 are controlled by a 
controller 118. The controller 118 sets, (i.e., keeps track of), 
the Status of each transmission associated with an H-ARO 
proceSS. 

0017 FIG.2 is a flow diagram of a process 200 including 
method steps for controlling an H-ARO process in accor 
dance with the present invention. The H-ARO process may 
be either Synchronous or asynchronous. In a Synchronous 
H-ARO operation, the WTRU 102 keeps track of when 
responses to data transmissions between the WTRU 102 and 
the Node-B 104 are expected, and the periodicity of H-ARO 
retransmissions is predetermined. In an asynchronous 
H-ARO operation, the WTRU 102 transmits data and waits 
for the feedback for a predetermined period of time. 
0018. After the WTRU 102 initiates the H-ARQ process 
and the retransmission counter 116, the WTRU 102 trans 
mits data to the Node-B 104 via the E-DCH 108 during a 
current TTI (step 202). In step 204, the WTRU 102 waits for 
feedback from the Node-B 104. If the WTRU 102 receives 
an ACK message from the Node-B104, the WTRU 102 then 
Sets the transmission Status to “Successful transmission', 
releases the H-ARO proceSS and reinitiates the retransmis 
sion counter 116 (step 208) for subsequent data transmis 
SOS. 

0019. If, at step 206, the WTRU 102 receives a NACK 
message or did not receive any response, the WTRU 102 
determines whether the retransmission count indicated by 
the retransmission counter 116 is less than or equal to the 
maximum number of allowed retransmissions (Step 212). 
0020. If the retransmission count as determined at step 
212 is less than the maximum number of allowed retrans 
missions, the WTRU 102 sets, or maintains, the transmission 
Status to “retransmission' and increments the retransmission 
counter 116 (step 214). The retransmission counter 116 is 
incremented each time the same data is retransmitted by the 
WTRU 102. 

0021. If the retransmission count as determined at step 
212 is equal to or greater than the maximum number of 
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allowed retransmissions, the H-ARO proceSS transmission is 
terminated and reset for Supporting Subsequent data trans 
missions (step 213). Optionally the WTRU 102 may set the 
transmission Status to “restarted transmission' and reini 
tiates the retransmission counter (Step 216). After Setting the 
transmission status to “restarted transmission', the WTRU 
102 reinitiates the H-ARQ transmission process as a “new 
transmission” or the WTRU 102 may optionally release the 
H-ARQ process (step 218). 
0022 FIG. 3 is a flow diagram of a process 300 including 
method steps for implementing CC in accordance with the 
present invention. The process 300 is performed on a TTI 
basis (step 302). In step 304, the WTRU 102 determines 
whether EU physical resources have been assigned by the 
Node-B 104 and whether an H-ARO process is available for 
the WTRU 102 to transmit data to the Node-B 104 via the 
E-DCH 108. If EU physical resources have not been 
assigned, the WTRU 102 waits for the allocation of EU 
physical resources and the transmission of data is delayed 
until the next TTI (step 302). If EU physical resources have 
been allocated and an H-ARO process is available, the 
WTRU 102 determines whether the data is new data (step 
306). If the data is determined to be new data in step 306, the 
WTRU 102 selects the highest priority data to transmit (step 
308). Additionally, the WTRU 102 selects the MCS and TBS 
Size that maximizes transmission of the highest priority data 
within an allowed limit (step 310). TBS size is chosen based 
on the Node-B 104 signaled maximum MCS and TBS size, 
transmit power available for the E-DCH 108, MCS, and the 
data available in the buffer 112 for transmission. 

0023 For each transport channel (TrCH), dedicated 
channel medium access control (MAC-d) flow or logical 
channel, a list of allowed TBS sizes, a retransmission limit 
and allowed transmission latency, (i.e., MAC data 
“lifespan”), are determined. The allowable MCS and TBS 
sizes are the maximum that the WTRU 102 is allowed to 
transmit for the current physical resources allocation period. 
The configuration is either signaled from the RNC 106 in 
accordance with radio resource control (RRC) procedures or 
uniquely specified by a standard. The chosen MCS and TBS 
Size may be either explicitly signaled (preferably from the 
Node-B) or derived from an associated parameter Such as a 
channel quality indicator (CQI) and/or transport format 
combination (TFC) index. The CQI may represent the 
maximum allowed WTRU interference or transmit power. 
The Node-B 104 may signal this information in the initial 
channel assignment. Alternatively, the Node-B 104 may 
send this information when the WTRU 102 requests addi 
tional EU channel allocations. 

0024. In step 312, the WTRU 102 then generates at least 
one EU MAC (MAC-e) protocol data unit (PDU) based on 
the selected TBS size, and assigns an H-ARO process for 
transmission of the MAC-e PDU. In step 314, the WTRU 
102 initializes the retransmission counter 116, increments an 
NDI and optionally sets the lifespan timer 114 in the WTRU 
102. The NDI is used to indicate when new data is being 
transmitted and when the Node-B 104 needs to clear the Soft 
buffer associated with the H-ARO process that is being 
transmitted. The initial value of the retransmission counter 
116 may be interpreted as a transmission of new data and, in 
such a case, the NDI parameter is not needed. The WTRU 
102 then initiates an EU transmission to the Node-B 104 
identifying the current H-ARQ process, TBS size, (if not 
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assigned by the Node-B 104), and MCS. The H-ARQ 
process and MCS may be implicitly known by the Node-B 
104 due to a specified H-ARO process operation, and thus 
may not need to be signaled by the WTRU 102 to the 
Node-B 104. 

0025. When CC is supported, the TBS size information is 
identified to the Node-B 104 for each transmission and 
retransmission, unless TBS is identified by the Node-B 104 
in the physical channel allocation. Retransmissions have the 
same MCS and TBS as applied in the initial transmission in 
the case of CC. 

0.026 Referring back to step 306, if it is determined that 
the data is not new data, a determination is made as to 
whether the WTRU 102 utilizes the lifespan timer 114 (step 
315). If the WTRU 102 utilizes the lifespan timer 114, the 
process 300 proceeds to step 316 to determine whether the 
lifespan timer 114 has expired. If the lifespan timer 114 has 
expired, the WTRU 102 discards the data and releases, (i.e., 
frees), the H-ARQ process (step 318), and the process 300 
returns to step 302. Optionally, when the lifespan timer 114 
is close to expiration, the WTRU 102 may use a more robust 
MCS to increase the probability of successful transmission. 
0027. The retransmission counter 116 in the WTRU 102 

is incremented each time a data transmission is not Success 
ful and thus not acknowledged by the Node-B 104. If the 
lifespan timer 114 has not yet expired, or if the WTRU 102 
does not utilize the lifespan timer 114, the process 300 
proceeds to step 320 for retransmission of the data whereby 
the WTRU 102 determines whether the retransmission count 
is less than the maximum number of allowed retransmis 
Sions. If the retransmission count is less than the maximum 
number of allowed retransmissions, the Status of transmis 
Sion is set to or maintained as "retransmission,” the WTRU 
102 increments the retransmission counter 116 (step 322) 
and uses the same H-ARQ process, TBS, MCS and NDI, (if 
not incorporated with the retransmission counter) (step 324). 
The WTRU 102 then initiates an EU transmission to the 
Node-B 104 identifying the H-ARQ process, (this may be 
implicitly known and may not need be signaled to the 
Node-B), TBS size (if not assigned by the Node-B), and 
MCS in the associated physical control channel (step 330). 
0028. If the retransmission count reaches or exceeds the 
maximum number of allowed retransmissions, the proceSS 
300 proceeds to step 318 to discard the data and release the 
H-ARO process. Alternatively, if restarted transmissions are 
determined to be allowed in optional step 325, the status of 
transmission is Set to “restarted transmission,” and the 
WTRU 102 initializes the retransmission counter 116, incre 
ments the NDI and assigns a new H-ARQ process (step 
326). If the previously transmitted data stored in the soft 
combining buffer is disrupting Successive retransmissions, it 
is better to clear the Soft buffer and restart the H-ARO 
transmission to increase the probability of Successful trans 
mission. Therefore, when the maximum number of retrans 
missions for a particular H-ARO process is reached, the 
NDI, (or an initialized retransmission count), is sent to 
indicate that the H-ARO transmissions have been restarted. 
When the Node-B 104 receives the incremented NDI, (or the 
transmission count set to the initial value), the Node-B 104 
clears the soft combining buffer of the previously received 
data. 

0029. In step 328, a new H-ARQ transmission is initiated 
using the same TBS and, optionally, a more robust MCS 
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may be selected for the “new transmission” to increase the 
probability of successful delivery (step 328). In order to 
allow this change in MCS, the TBS may be segmented into 
Several independent transmissions. In the case a transmis 
Sion is being reinitiated with more redundancy (either by 
change of MCS or just less puncturing) the previous TBS 
may no longer fit in the allocated physical resource. In this 
case the original transmission may be segmented into mul 
tiple Separate transmissions that do not exceed the require 
ment. The WTRU 102 then initiates an EU transmission to 
the Node-B which identifies the current H-ARO process, 
(may be implicitly known to the Node-B), TBS size and 
MCS, (if not assigned by the Node-B), in the associated 
physical control channel (step 330). 
0030 FIG. 4 is a flow diagram of a process 400 including 
method steps for implementing IR in accordance with the 
present invention. The process 400 is performed on a TTI 
basis (step 402). In step 404, the WTRU 102 determines 
whether EU physical resources have been assigned by the 
Node-B 104 and whether an H-ARO process is available for 
the WTRU 102 to transmit data to the Node-B 104 via the 
E-DCH 108 (step 404). If EU physical resources have not 
been assigned, the WTRU 102 waits for the allocation of EU 
physical resources and the transmission of data is delayed 
until the next TTI (step 402). If EU physical resources have 
been allocated and an H-ARO process is available, the 
WTRU 102 determines whether the data is new data (step 
406). If the data is determined to be new data in step 406, the 
WTRU 102 selects the highest priority data to transmit (step 
408). Additionally, the WTRU 102 selects the maximum 
TBS size and corresponding TFC maximizing transmission 
of the highest priority data using the most robust MCS 
allowed (step 410). 
0031. In step 412, the WTRU 102 then generates at least 
one MAC-e PDU based on the selected TBS size, and 
assigns an H-ARO process for transmission of the MAC-e 
PDU. In step 414, the WTRU 102 initializes the retransmis 
sion counter 116, increments an NDI and optionally sets the 
lifespan timer 114 in the WTRU 102 (step 414). The NDI is 
used to indicate when new data is being transmitted and 
when the Node-B 104 needs to clear the Soft buffer associ 
ated with the H-ARQ process that is being transmitted. The 
initial value of the retransmission counter 116 may be 
interpreted as a transmission of new data and, in Such a case, 
the NDI parameter is not needed. The WTRU 102 then 
initiates EU transmission to the Node-B 104 identifying the 
current H-ARO process, TBS size and MCS in the associ 
ated physical control channel (step 430). The H-ARQ pro 
cess and MCS may be implicitly known by the Node-B 104 
due to a specified H-ARO proceSS operation, and thus may 
not need to be signaled by the WTRU 102 to the Node-B 
104. 

0032 Referring back to step 406, if it is determined that 
the data is not new data, a determination is made as to 
whether the WTRU 102 utilizes the lifespan timer 114 (step 
415). If the WTRU 102 utilizes the lifespan timer 114, the 
process 400 proceeds to step 416 to determine whether the 
lifespan timer 114 has expired. If the lifespan timer 114 has 
expired, the WTRU 102 discards the data and releases, (i.e., 
frees), the H-ARQ process (step 418), and the process 400 
returns to step 402. Optionally, when the lifespan timer 114 
is close to expiration, the WTRU 102 may use a more robust 
MCS to increase the probability of successful transmission. 

IPR2023-01267 Page 8



US 2005/0276266 A1 

0033. The retransmission counter 116 in the WTRU 102 
is incremented each time a data transmission is not Success 
ful and thus not acknowledged by the Node-B 104. If the 
lifespan timer 114 has not yet expired, or if the WTRU 102 
does not utilize the lifespan timer 114, the process 400 
proceeds to step 420 for retransmission of the data whereby 
the WTRU 102 determines whether the retransmission count 
is less than the maximum number of allowed retransmis 
Sions. If the retransmission count is less than the maximum 
number of allowed retransmissions, the Status of transmis 
Sion is set to or maintained as "retransmission,” and the 
WTRU 102 increments the retransmission counter 116 and 
selects a more robust MCS, if allowed (step 422). In step 
424, the WTRU 102 uses the same H-ARQ process, TBS/ 
TFC and NDI. 

0034) For IR, determination of the MCS and TBS size 
takes into account Support of the most robust MCS, what is 
required by the data which is ready to transmit in the WTRU 
102, and available WTRU transmit power. With each 
retransmission, a more robust MCS may be chosen for the 
same TBS. The initial transmissions with less robust MCS 
allow for a larger TBS size, but this size is restricted so that 
the same TBS can still be supported by the most robust 
MCS. Also, for determination of the TBS, the WTRU 
available transmit power for EU must be taken into account 
the most robust MCS allowed, even though the most robust 
MCS may not be required for Successful transmission. 
0035) If the retransmission count reaches or exceeds the 
maximum, the process 400 proceeds to step 418 to discard 
the data and release the H-ARO process. Alternatively, if 
restarted transmissions are determined to be allowed in Step 
425, the Status of transmission is Set to “restarted transmis 
Sion,” and the WTRU 102 initializes the retransmission 
counter 116, increments the NDI and assigns a new H-ARO 
process (step 426). In step 428, the same TBS/TFC is used 
and an MCS is selected. 

0.036 Although the features and elements of the present 
invention are described in the preferred embodiments in 
particular combinations, each feature or element can be used 
alone without the other features and elements of the pre 
ferred embodiments or in various combinations with or 
without other features and elements of the present invention. 
0037. While the present invention has been described in 
terms of the preferred embodiment, other variations which 
are within the Scope of the invention as outlined in the 
claims below will be apparent to those skilled in the art. 

What is claimed is: 
1. In a wireleSS communication System including a wire 

less transmit/receive unit (WTRU) and a Node-B, a method 
of dynamically adjusting data transmission parameters, the 
method comprising: 

(a) queuing data in a buffer within the WTRU; 
(b) the WTRU selecting data from the buffer available for 

transmission to the Node-B; 

(c) the WTRU determining whether or not the selected 
data was previously transmitted by the WTRU to the 
Node-B; 

(d) if the WTRU determines in step (c) that the selected 
data was not previously transmitted by the WTRU to 
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the Node-B, the WTRU selecting a modulation and 
coding scheme (MCS) within an allowed limit; 

(e) the WTRU assigning a hybrid automatic repeat request 
(H-ARQ) process; 

(f) the WTRU generating at least one enhanced uplink 
medium access control (MAC-e) protocol data unit 
(PDU); and 

(g) the WTRU initiating an enhanced uplink transmission 
which identifies the H-ARO process and the MCS. 

2. The method of claim 1 wherein steps (b)-(g) are 
repeated for each of a plurality of transmission time intervals 
(TTIs). 

3. In a wireleSS communication System including a wire 
less transmittreceive unit (WTRU) and a Node-B, a method 
of dynamically adjusting data transmission parameters, the 
method comprising: 

(a) queuing data in a buffer within the WTRU; 
(b) the WTRU selecting data from the buffer available for 

transmission to the Node-B; 
(c) the WTRU determining whether or not the selected 

data was previously transmitted by the WTRU to the 
Node-B; 

(d) if the WTRU determines in step (c) that the selected 
data was not previously transmitted by the WTRU to 
the Node-B, the WTRU selecting a transport block set 
(TBS) size within an allowed limit; 

(e) the WTRU assigning a hybrid automatic repeat request 
(H-ARQ) process; 

(f) the WTRU generating at least one enhanced uplink 
medium access control (MAC-e) protocol data unit 
(PDU); and 

(g) the WTRU initiating an enhanced uplink transmission 
which identifies the H-ARO process and the TBS size. 

4. The method of claim 3 wherein steps (b)-(g) are 
repeated for each of a plurality of transmission time intervals 
(TTIs). 

5. In a wireleSS communication System including a wire 
less transmit/receive unit (WTRU) and a Node-B, the 
WTRU being configured to include a buffer and a retrans 
mission counter, a method of dynamically adjusting data 
transmission parameters, the method comprising: 

(a) queuing data in the buffer; 
(b) the WTRU selecting data from the buffer available for 

transmission to the Node-B; 
(c) the WTRU determining whether or not the selected 

data was previously transmitted by the WTRU to the 
Node-B; 

(d) if the WTRU determines in step (c) that the selected 
data was previously transmitted by the WTRU to the 
Node-B, the WTRU determining whether a non-ac 
knowledge (NACK) message or no response was 
received from the Node-B in response to the transmis 
Sion of the Selected data; and 

(e) if the WTRU determines in step (d) that a non 
acknowledge (NACK) message or no response was 
received from the Node-B in response to the transmis 
sion of the selected data, the WTRU determining 
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whether the retransmission counter indicates that the 
WTRU transmitted the selected data to the Node-B 
more than a maximum number of times. 

6. The method of claim 5 further comprising: 
(f) if the WTRU determines in step (e) that the retrans 

mission counter indicates that the WTRU did not 
transmit the selected data to the Node-B more than a 
maximum number of times, the WTRU incrementing 
the retransmission counter and initiating an enhanced 
uplink (EU) transmission to the Node-B which identi 
fies the H-ARO and one or more data transmission 
parameterS. 

7. The method of claim 6 wherein the data transmission 
parameters include a modulation and coding Scheme (MCS). 

8. The method of claim 6 wherein the data transmission 
parameters include a transport block Set (TBS) size. 

9. The method of claim 6 wherein steps (b)-(f) are 
repeated for each of a plurality of transmission time intervals 
(TTIs). 

10. The method of claim 5 further comprising: 
(f) if the WTRU determines in step (e) that the retrans 

mission counter indicates that the WTRU transmitted 
the selected data to the Node-B more than the maxi 
mum number of times, the WTRU initializing the 
retransmission counter, incrementing a new data indi 
cator (NDI), assigning a hybrid automatic repeat 
request (H-ARQ) process, changing at least one data 
transmission parameter and initiating an enhanced 
uplink (EU) transmission to the Node-B which identi 
fies the H-ARO and the at least one data transmission 
parameter. 

11. The method of claim 10 wherein the changed data 
transmission parameter is a modulation and coding Scheme 
(MCS). 

12. The method of claim 10 wherein steps (b)-(f) are 
repeated for each of a plurality of transmission time intervals 
(TTIs). 

13. The method of claim 5 further comprising: 
(f) if the WTRU determines in step (e) that the retrans 

mission counter indicates that the WTRU did not 
transmit the selected data to the Node-B more than a 
maximum number of times, the WTRU incrementing 
the retransmission counter, changing at least one data 
transmission parameter and initiating an enhanced 
uplink (EU) transmission to the Node-B which identi 
fies the H-ARO and the at least one data transmission 
parameter. 

14. The method of claim 13 wherein the changed data 
transmission parameter is a modulation and coding Scheme 
(MCS). 

15. The method of claim 13 wherein steps (b)-(f) are 
repeated for each of a plurality of transmission time intervals 
(TTIs). 

16. The method of claim 5 further comprising: 
(f) if the WTRU determines in step (e) that the retrans 

mission counter indicates that the WTRU transmitted 
the selected data to the Node-B more than the maxi 
mum number of times, the WTRU initializing the 
retransmission counter, incrementing a new data indi 
cator (NDI), assigning a hybrid automatic repeat 
request (H-ARO) process, Setting at least one data 
transmission parameter and initiating an enhanced 
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uplink (EU) transmission to the Node-B which identi 
fies the H-ARO and the at least one data transmission 
parameter. 

17. The method of claim 16 wherein the at least one data 
transmission parameter is a modulation and coding Scheme 
(MCS). 

18. The method of claim 16 wherein steps (b)-(f) are 
repeated for each of a plurality of transmission time intervals 
(TTIs). 

19. In a wireleSS communication System including a 
wireless transmit/receive unit (WTRU) and a Node-B, a 
method for dynamically adjusting data transmission param 
eters, comprising: 

(a) the WTRU queuing data in a buffer; 
(b) the WTRU selecting data for transmission to the 

Node-B; 

(c) the WTRU determining whether or not the selected 
data is new data; 

(d) if the data is new data, 
(d1) the WTRU selecting a data transmission parameter 

within an allowed limit; 

(d2) the WTRU assigning a hybrid automatic repeat 
request (H-ARQ) process for transmission of the 
data; 

(d3) the WTRU transmitting the data identifying the 
data transmission parameter; and 

(d4) initializing a transmission count. 
20. The method of claim 19 wherein the data transmission 

parameter is modulation and coding Scheme. 
21. The method of claim 19 wherein the data transmission 

parameter is a transport block Set size. 
22. The method of claim 19 further comprising: 
if the WTRU determines in step (c) that the selected data 

is not new data, 

(d5) the WTRU determining whether the transmission 
count of the Selected data is less than a maximum 
number of allowed transmissions, and 

(d6) if the retransmission count is less than the maxi 
mum, the WTRU retransmits the data repeating steps 
(d1)-(d3) and incrementing the retransmission count. 

23. The method of claim 22 wherein the WTRU uses the 
Same transmission parameter for the retransmission. 

24. The method of claim 22 wherein the WTRU uses more 
robust modulation and coding Scheme for the retransmis 
SO. 

25. The method of claim 24 wherein a transport block is 
Segmented into two or more transport blockS. 

26. The method of claim 22 further comprising: 
if the retransmission count is not less than the maximum, 

the WTRU discards the data and releases the H-ARO 
proceSS. 

27. The method of claim 22 further comprising: 
if the retransmission count is not less than the maximum, 

the WTRU restarts the H-ARO process transmission 
while initializing the retransmission count. 

28. The method of claim 27 wherein the Node-B clears 
soft buffer associated with the restarted H-ARO process. 
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29. The method of claim 27 wherein a new data indicator 
is transmitted to indicate a restart of the transmission. 

30. The method of claim 27 wherein the WTRU utilizes 
Same data transmission parameters for the restarted trans 
mission. 

31. The method of claim 27 wherein the WTRU utilizes 
more robust modulation and coding Scheme for the restarted 
transmission. 

32. The method of claim 19 further comprising: 
if the data is not new data, the WTRU determines whether 

a lifespan timer for the Selected data has expired, 
whereby the WTRU discards the selected data when the 
lifespan timer expires. 

33. A wireless transmit/receive unit (WTRU) for dynami 
cally adjusting data transmission parameters for transmis 
sion of enhanced dedicated channel (E-DCH) data to a 
Node-B, the WTRU comprising: 

a buffer for queuing E-DCH data; 
a retransmission counter for tracking number of transmis 

Sions of Same data block, 
a transmitter and a receiver for transmitting and receiving 

the E-DCH data; and 
a controller for Selecting data and transmission parameters 

for transmission of the E-DCH data to the Node-B and 
assigning a hybrid automatic repeat request (H-ARO) 
process for transmission of the data, 

whereby if the data is new data the controller selects a 
data transmission parameter within an allowed limit 
and initializes a retransmission count. 

34. The WTRU of claim 33 wherein the data transmission 
parameter is modulation and coding Scheme. 

35. The WTRU of claim 34 wherein the data transmission 
parameter is a transport block Set size. 

36. The WTRU of claim 34 wherein if the Selected data 
for transmission is not new data, the controller determining 
whether the retransmission count of the Selected data is leSS 
than a maximum number of allowed transmissions and if the 
retransmission count is less than the maximum, the control 
ler retransmits the data incrementing the retransmission 
COunt. 

37. The WTRU of claim 36 wherein same transmission 
parameter is used for the retransmission. 

38. The WTRU of claim 36 wherein more robust modul 
lation and coding Scheme is used for the retransmission. 

39. The WTRU of claim 38 wherein a transport block is 
Segmented into two or more transport blockS. 

40. The WTRU of claim 36 wherein if the retransmission 
count is not less than the maximum, the data is discarded and 
asSociated H-ARO proceSS is released. 

41. The WTRU of claim 36 wherein if the retransmission 
count is not leSS than the maximum, the controller restarts 
the H-ARO process transmission while initializing the 
retransmission count. 

42. The WTRU of claim 41 wherein a new data indicator 
is transmitted to indicate a restart of the transmission. 

43. The WTRU of claim 41 wherein same data transmis 
Sion parameters are used for the restarted transmission. 

44. The WTRU of claim 41 wherein more robust modul 
lation and coding Scheme is used for the restarted transmis 
SO. 
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45. The WTRU of claim 33 further comprising: 
a life span timer for tracking life span of the data, whereby 

the controller discards the data when the lifespan timer 
expires. 

46. An integrated circuit (IC) for dynamically adjusting 
data transmission parameters for transmission of enhanced 
dedicated channel (E-DCH) data to a Node-B, the IC com 
prising: 

a buffer for queuing E-DCH data; 
a retransmission counter for tracking number of transmis 

Sions of Same data block, 
a transmitter and a receiver for transmitting and receiving 

the E-DCH data; and 
a controller for Selecting data and transmission parameters 

for transmission of the E-DCH data to the Node-B and 
assigning a hybrid automatic repeat request (H-ARO) 
process for transmission of the data, 

whereby if the data is new data, the controller Selects a 
data transmission parameter within an allowed limit 
and initializes a retransmission count. 

47. The IC of claim 46 wherein the IC is located within 
a wireless transmit/receive unit (WTRU). 

48. In a wireleSS communication System including a 
wireless transmit/receive unit (WTRU) and a Node-B, a 
method of dynamically adjusting data transmission param 
eters, the method comprising: 

(a) queuing data in a buffer within the WTRU; 
(b) the WTRU selecting data from the buffer available for 

transmission to the Node-B; 

(c) the WTRU receiving a message from the Node-B, the 
message including information Specifying a modula 
tion and coding Scheme (MCS) and a transport block 
set (TBS) size; 

(d) the WTRU determining whether or not the selected 
data was previously transmitted by the WTRU to the 
Node-B; and 

(e) if the WTRU determines in step (d) that the selected 
data was not previously transmitted by the WTRU to 
the Node-B, the WTRU selecting a transport block set 
(TBS) size based on the information in the message 
received from the Node-B. 

49. The method of claim 48 wherein the message is 
Signaled by the Node-B while assigning an initial channel. 

50. The method of claim 48 wherein the message is 
signaled by the Node-B when the WTRU requests additional 
enhanced uplink channel allocations. 

51. In a wireleSS communication System including a 
wireless transmit/receive unit (WTRU) and a Node-B, a 
method of dynamically adjusting data transmission param 
eters, the method comprising: 

(a) queuing data in a buffer within the WTRU; 
(b) the WTRU selecting data from the buffer available for 

transmission to the Node-B; 

(c) the WTRU deriving information including a modula 
tion and coding Scheme (MCS) and a transport block 
set (TBS) size from a channel quality indicator (CQI); 
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(d) the WTRU determining whether or not the selected 
data was previously transmitted by the WTRU to the 
Node-B; and 

(e) if the WTRU determines in step (d) that the selected 
data was not previously transmitted by the WTRU to 
the Node-B, the WTRU selecting a transport block set 
(TBS) size based on the information in the CQI. 

52. The method of claim 51 wherein the COI represents 
the maximum allowed interference or transmit power. 

53. The method of claim 51 wherein the COI is signaled 
by the Node-B while assigning an initial channel. 

54. The method of claim 51 wherein the COI is signaled 
by the Node-B when the WTRU requests additional 
enhanced uplink channel allocations. 

55. In a wireleSS communication System including a 
wireless transmit/receive unit (WTRU) and a Node-B, a 
method of dynamically adjusting data transmission param 
eters, the method comprising: 

(a) queuing data in a buffer within the WTRU; 
(b) the WTRU selecting data from the buffer available for 

transmission to the Node-B; 
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(c) the WTRU deriving information including a modula 
tion and coding Scheme (MCS) and a transport block 
set (TBS) size from a transport format combination 
(TFC) index; 

(d) the WTRU determining whether or not the selected 
data was previously transmitted by the WTRU to the 
Node-B; and 

(e) if the WTRU determines in step (d) that the selected 
data was not previously transmitted by the WTRU to 
the Node-B, the WTRU selecting a transport block set 
(TBS) size based on the information in the TFC index. 

56. The method of claim 55 wherein the TFC index is 
Signaled by the Node-B while assigning an initial channel. 

57. The method of claim 55 wherein the TFC index is 
signaled by the Node-B when the WTRU requests additional 
enhanced uplink channel allocations. 
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