[0001] METHOD AND APPARATUS FOR ASSIGNING
HYBRID-AUTOMATIC REPEAT REQUEST PROCESSES [0002] FIELD
OF INVENTION [0003] The present invention is related to a wireless
communication system including at least one wireless transmit/receive
unit (WTRU), at least one Node- B and a radio network controller (RNC).
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and the Node-B to handle the transmission and reception of enhanced
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overall control of the cell with EU services so that the RNC can perform functions
such as call admission control and congestion control.
[0007] A new medium access control (MAC) entity called MAC-e is created
in a WTRU and the Node-B to handle the transmission and reception of enhanced
dedicated channel (E-DCH) transmissions. There may be several independent
uplink transmissions processed between the WIRU and UMTS terrestrial radio
access network (UTRAN) within a common time interval. One example of thisis
MAC layer H-ARQ or MAC layer ARQ operation where each individual
transmission may require a different number of transmissions to be successfully
received by the UTRAN, Proper assignment of data blocks to ARQ/H-ARQ
processes for transmission is necessary for operation of the EU services. This
function includes rules for retransmitting failed transmissions, prioritization
between different logical channels and provisioning of quality of service (QoS)

related parameters.
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between different logical channels and provisioning of quality of service
(QoS) related parameters. [0008] SUMMARY [0009] The present
invention is related to a method and apparatus for assigning an
ARQ/H-ARQ process in a WTRU for supporting EU transmissions. After
parameters associated with the ARQ/H-ARQ processes are configured,
the WTRU assigns an ARQ/H-ARQ process for a selected data. After
transmitting the data, the WTRU determines whether feedback
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[0010] BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A more detailed understanding of the invention may be had from the

following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawing wherein:

[0012] Figure 1 is a block diagram of a wireless communication system
operating in accordance with the present invention;

10013] Figure 2A is a flow diagram of an EU transmission process
implemented by the system of Figure 1 for assigning an ARQ or H-ARQ process
in accordance with one embodiment of the present invention;

[0014] Figure 2B is a flow diagram of an EU feedback reception process
implemented by the system of Figure 1;

[0015] Figure 3A is a flow diagram of an EU transmission process
implemented by the system of Figure 1 for assigning an ARQ or H-ARQ process

using preemption and re-initiation procedures in accordance with another
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[0015] Figure 3A is a flow diagram of an EU transmission process
implemented by the system of Figure 1 for assigning an ARQ or H-ARQ
process using preemption and re-initiation procedures in accordance with
another -2 embodiment of the present invention; and [0016] Figure 3B is
a flow diagram of an EU feedback reception process implemented by the
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i§ a.block diagram of a,wireless communication system 100 operating in
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invention is equally applicable to ARQ operation without affecting the
functionality of the present invention.

[0021] Figure 1 is a block diagram of a wireless communication system 100
operating in accordance with the present invention. The system 100 includes at
least one WTRU 102, at least one Node-B 104 and an RNC 106, The RNC 106
controls overall U operation by configuring EU parameters for the Node-B 104
and the WTRU 102, such as priority of each TrCH, MAC-d flow or logical channel
mapped on an E-DCH, maximum number of transmissions for each TrCH or
logical channel, maximum allowed EU transmit power or available channel
resources per Node-B 104. The WTRU 102 sends a channel allocation request via
the UL EU channel 110 and receives channel allocation information via the DL
EU signaling channel 112. The WTRU 102 transmits E-DCH data via a UL EU
channel 110 to the Node-B 104 in accordance with the chanmnel allocation
information. The Node-B 104 sends feedback information on the data block via
the DL EU signaling channel 112 to the WTRU 102.
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resources per Node-B 104. The WTRU 102 sends a channel allocation
request via the UL EU channel 110 and receives channel allocation
information via the DL EU signaling channel 112. The WTRU 102
transmits E-DCH data via a UL EU channel 110 to the Node-B 104 in
accordance with the channel allocation information. The Node-B 104
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préisaden@tVer other transmissions. The transmission of a data block is
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absolute priority. The highest priority class traffic and the earliest transmission
number within the same priority class takes precedence over other
transmissions. The transmission of a data block is also subject to a maximum
number of H-ARQ transmissions for each E-DCH TrCH, or each logical channel
mapped to an E-DCH TrCH. An H-ARQ process servicing a lower priority data
transmission may be superceded by a higher priority data transmission.

[0026] In another embodiment, a re-initiation procedure is used to manage
E-DCH transmissions, whereby if at least one of a transmission time limit and a
maximum number of transmissions has been reached, the lower priority data
transmission may be reassigned to an H-ARQ process.

[0027] Figure 2A is a flow diagram of an EU transmission process 200
implemented by the system 100 of Figure 1 for assigning H-ARQ processes 114in
accordance with one embodiment of the present invention. When a radio access
bearer (RAB) is configured to operate on an E-DCH, parameters related to
assigning H-ARQ processes 114 in the WTRU 102 are configured by the RNC 106
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transmission may be superceded by a higher priority data transmission.
[0026] In another embodiment, a re-initiation procedure is used to manage
E-DCH transmissions, whereby if at least one of a transmission time limit
and a maximum number of transmissions has been reached, the lower
priority data transmission may be reassigned to an H-ARQ process.
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tRRSERISSION counter 118 in the WIRY1D0Ass ecseraeiid chrahanaNINDE dhe
trt?x;?ansmissic»n iz set to "old data” to indicate that the assigned H-ARQ process 114
retransmits data identical to what was transmitted previously, in order to allow
for combining at the Node-B 104 (step 212). The process 200 then returns to step
204 until the next TTT occurs.

[0030] If in step 210, the WTRU 102 determines that the transmission
status of the selected data block is "new transmission”, the WIRU 102 assigns an
available I-ARQ process 114 to the selected data block and sets an NDI to
indicate "new data" (step 214). The data block is then transmitted using the
assigned H-ARQ process and the transmission counter 118 in the WTRU 102 is
incremented (step 216). The process 200 then returns to step 204 until the next
TTT occurs.

[0031] Figure 2B is a flow diagram of an EU feedback reception process 250
implemented by the system 100 of Figure 1. In step 252, the WTRU 102

determines whether feedback information for a previously transmitted data block
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transmission is set to "old data" to indicate that the assigned
H-ARQ.process 114 retransmits data identical to what was transmitted
previously, in order to allow for combining at the Node-B 104 (step 212).
The process 200 then returns to step 204 until the next TTI occurs. [0030]
If, in step 210, the WTRU 102 determines that the transmission status of
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using preemption and re-initiation procedures in accordance with another
embodiment of the present invention. When a RAB is configured to operate on
an B-DCH, parameters related to assigning H-ARQ processes 114 in the WTRU
102 are configured by the RNC 106 to support EU data transmissions (step 302).
(0035} For each transmit time interval (TTT) at step 304, the WTRU 102
then determines whether physical resources have been allocated for the WTRU
102 for supporting EU operation (step 308). A priority class is configured for
each logical channel, MAC-d flow or TrCH mapped to an E-DCH, whereby the
highest priority data block is always serviced first. If physical resources have not
been allocated at step 306, the process 300 returns to step 304 until the next TTI
occurs. If physical resources have been allocated at step 306, the WIRU 102
selects for transmission the data block having the highest priority from all
possible data that can be transmitted in the current TTIL (i.e., new data, previous
unsuccessful transmissions and interrupted transmissions), (step 308). If several
data blocks having the same highest priority are available for transmission, the

WTRU 102 may prioritize the data block having the earliest sequence number or
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[0034] Figure 3A is a flow diagram of an EU transmission process 300
implemented by the system 100 of Figure 1 for assigning H-ARQ
processes 114 using preemption and re-initiation procedures in
accordance with another embodiment of the present invention. When a
RAB is configured to operate on an E-DCH, parameters related to

assigning H-ARQ processes 114 in the WT 102 fi dhb
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bﬂ&%g] the trfirij’s]gl]ig 48”3,10, the WTRU 102 determines that the transmission
status of the selected data is "retransmission”, the same H-ARQ process 114 that
was used for the previous transmission remains assigned to the data block, a
{ransmission counter 118 is incremented and an NDI of the transmission is set to
"old data" to indicate that the assigned H-ARQ process 114 retransmits data
identical to what was transmitted previously, in order to allow for combining at
the Node-B 104 (step 312). The process 300 then returns to step 304 until the
next T'TI occurs.
0038] If, in step 310, the WITRU 102 determines that the transmission
status of the selected data block is "new transmission”, the WIRU 102
determines whether there are any H-ARQ processes 114 available (step 314). If
an H-ARQ process is available, (or a process supporting lower priority data is
available), one of the available H-ARQ processes 114 is selected (step 316). Ifthe

transmission status of the selected data block is a "new fransmission," the WIRU

7.



status of the data is set as a "retransmission” at step 310. The WTRU 102
may optionally implement preemption of an H-ARQ process assigned to
support higher priority data. An H-ARQ process already assigned for
lower priority data which needs to be transmitted may be preempted with
higher priority data when there is no other H-ARQ process available. If
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step 304 until the next TTI occurs, [0038] If, in step 310, the WTRU 102
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sicth 3RO E neMremented (step 320). The process 300 then returns to step
304 until the next TTI occurs.

{00401 Figure 3B is a flow diagram of an EU feedback reception process 350
implemented by the system 100 of Figure 1. In step 352, the WIRU 102
determines whether feedback information for a previously transmitted data block
has been received. If the WTRU 102 received an ACK message, the
corresponding H-ARQ process 114 is released and is available for supporting
another data transmission (step 854). If the WTRU 102 received a NACK
message or a feedback timeout occurs, the WIRU 102 determines whether the
number of H-ARQ transmissions indicated by the transmission counter 118 in
the WTRU 102 has reached a predetermined maximum number of H-ARQ
transmissions (step 356).

[0041] 1f the maximum number of H-ARQ transmissions has not been
reached at step 356, the transmission status of the data block is set as a

“retransmission” (step 358).



TTI occurs. [0039] If, in step 310, the WTRU 102 determines that the
transmission status of the selected data block is "interrupted
transmission”, (which is the case for which preemption is permitted), the
WTRU 102 determines whether there are any H-ARQ processes 114
available (step 322). If there are no H-ARQ processes 114 available at
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maximum number of H-ARQ transmissions (step 356). [0041] If the
maximum number of H-ARQ transmissions has not been reached at step
356, the transmission status of the data block is set as a "retransmission”
(step 358). -8 [0042] If the maximum number of H-ARQ transmissions is
reached at step



356, the WTRU 102 has two options 360, 362. In the first option 360, the
WTRU 102 discards the data block at the MAC layer and releases the
assigned H-ARQ process 114. In the second option 362, the WTRU 102
may set the transmission status of the data block as a "restarted
transmission” and starts a new transmission for the data block. The
transmission counter 118 is then set to zero and the NDI is set to "new
data" (step 364). [0043] 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_sneferred embodiments or in various
ﬁ%r{'tl?iré agr%ni with or without other features and elements of the present
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reviously transmitted, retransmitting the selected data using the same
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aetlcanrdceanditiomihal; the selected data is new data that was not
prEViOchn‘? IA/ condition that the selected data was previously transmitted, retransmitting the
selected data using the same H-ARQ process that was used to previously transmit the
selected data; and

on a condition that the selected data is new data that was not previously

transmitted, and there is an H-ARQ process available, assigning an available H-ARQ
process for supporting transmission of the selected data and transmitting the selected data

using the assigned H-ARQ process.

2. The method of claim 1 further comprising:
releasing the assigned H-ARQ process on a condition that the WTRU receives

feedback information indicating that the transmission of the selected data was successful.
3. The method of claim 1 further comprising:

retransmitting the selected data on a condition that the WTRU receives feedback

information indicating that the transmission of the selected data was not successful.
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transmitted, and there is an H-ARQ process available, assigning an
available H-ARQ process for supporting transmission of the selected data
and transmitting the selected data using the assigned H-ARQ process. 2.
The method of claim 1 further comprising: releasing the assigned H-ARQ
process on a condition that the WTRU receives feedback information
indicating that the transmission of the selected data was successful. 3.
The method of claim | further comprising: retransmitting the selected data
on a condition that the WTRU receives feedback information indicating
that the transmission of the selected data was not successful. -10 4. The
method of claim 3 further comprising: discarding the selected data on a
conditjon thaythe.selestedidpiauwas dRsHcagesfully transmitted a

maximum number of times. 5. The method of claim 3 wherein the WTRU
includds & ianshis SR oudtiter Br hdeliHgthEHupeistied data was
dransmidgsipnsassoeibtedwinthriheabsighendd-ARQ process, the method
further comprising: incrementing the transmission counter each time the
selected data is transmitted; and on a condition that the selected data
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claims wherej ta selected has a priority higher than any other data
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6. The method of any one of the preceding claims wherein the data selected

has a priority higher than any other data available for transmission.

7. The method of any one of the preceding claims wherein the priority is
configured for each EU transport channel (TrCH)}, medium access control for dedicated

channei (MAC-d) flow and logical channel.

8. The method of any one of claims 1 to 5 wherein the WTRU selects a data
block with an earliest sequence number when there is a plurality of data blocks with the

same priority.
9. The method of any one of claims | to 5 wherein the WTRU selects a data

block with the highest number of H-ARQ transmissions when there is a plurality of data

blocks with the same priority.
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9. The method of any one of claims 1 to 5 wherein the WTRU selects a
data block with the highest number of H-ARQ transmissions when there
is a plurality of data blocks with the same priority. -11 10. A wireless
transmit/receive unit (WTRU) for assigning a plurality of hybrid automatic
repeat request (H-ARQ) processes for supporting enhanced uplink (EU)
transmissions, the WTRU comprising: a pool of H-ARQ processes for
supporting transmission of EU data; a transmission counter means for
indicating the number transmissions associated with an assigned H-ARQ
process; means for receiving configuration parameters for enhanced
uplink operation, the configuration parameters for each medium access
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transmitting the se ecte ta using the assigned H-ARQ process. 11. The
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of the selected EU data:

on a condition that the selected data was previously transmitted, means for
retransmitting the selected data using the same H-ARQ process that was used to
previousiy transmit the selected data; and

on a condition that the seiected data is new data that was not previously
transmitted, and there is a H-ARQ process available, means for assigning an available H-
ARQ process for supporting transmission of the selected data using the assigned H-ARQ

process and means for transmitting the selected data using the assigned H-ARQ process.
11, The WTRU of claim 10 further comprising means for releasing the

assigned H-ARQ process on a condition that the WTRU receives feedback information

indicating that the transmission of the selected data was successful.
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-12 12. The WTRU of claims 10 or 11 further comprising means for
retransmitting the selected data on a condition that the WTRU receives
feedback information indicating that the transmission of the selected data
was not successful. 13. The WTRU of claim 12 further comprising means
for discarding the selected data on a condition that the selected data was
unsuccessfully transmitted a maximum number of times. 14. The WTRU
of claims 12 or 13 further comprising: means for incrementing the
transmission counter means each time the selected data is transmitted;
and means for setting the transmission counter means to zero on a
condifién thahtheVsBlécteld daimsvd$ upsuccesstodly wwempnsittedreeans for
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logical channel. 17. The WTRU of anty one of claims 10 to 14 wherein a
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WTRU of any one of claims 10 to 14 wherein a data block with the
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means for incrementing the fransmission counter means each time the selected
data is transmitted; and
means for setting the transmission counter means to zero on a condition that the

selected data was unsuccessfully transmitted a maximum number of times.

15.  The WTRU of any one of elaims 10 to 14 wherein the data selected for

transmission has a priority higher than any other data available for transmission.

16, The WTRU of any one of claims 10 to 14 wherein the priority is
configured for each EU transport channel (TrCH}, medium access contro! for dedicated
channel (MAC-d) flow and logical channel.

17.  The WTRU of any one of claims 10 to 14 wherein a data block with an
earliest sequence number is selected on a condition that there is a phurality of data blocks

with the same priority.

18.  The WTRU of any one of claims 10 to 14 wherein a data block with the
highest number of H-ARQ transmissions is selected on a condition that there is a plurality

of data biocks with the same priority.



