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measurement . information from
station controller) is used to comrmunicate with a plurality of WTRUs such that

more efficient decisions can be made and UL radio resources can be managed on
a short-term basis better than the RNC, even ifthe RNC retains overall control of
the system. A similar approach has already been adopted in the downlink for
release 5 (R5) of high speed data packet access (HSDPA) in a universal mobile
telecommunications system (UMTS) for both an FDD mode and a time division
duplex (TDD) mode.

{0008] In order for the Node-B to make efficient allocation decisions and
prioritize between different data flows, the Node-B requires knowledge of UL
data buffered in the WIRU for individual data channels along with their
associated priority. However, conventional UL signaling methods have limited
capacity, and thus may not be able to accommodate the reporting of detailed

traffic volume measurement (TVM) information from the WTRIJ.



-1 [0009] SUMMARY [0009a] In accordance with a first aspect of the
present invention, there is provided a method for use by a frequency
division duplex wideband code division multiple access user equipment
(UE) for enhanced uplink (EU) transmission, the method comprising:
when the UE is not scheduled for EU transmission: allowing the UE to
transmit EU data up to a predetermined threshold without being
scheduled for EU transmission; triggering transmission of a scheduling
request message, the scheduling request message being multiplexed
O‘Ub@] EU medium access controf(MA&) flata and the scheduling request
message indicating a total amount of EU data in the buffer and an
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[0009b] In accordance with a second aspect of the present invention, there is

provided a frequency division duplex wideband code division multiple access user
equipment (UE) comprising: means for receiving enhanced uplink (EU) data for
transmission, the EU data associated with logical channels; wherein: means for
when the UE is not scheduled for EU transmission: transmitting EU data up to a
predetermined threshold without being scheduled for EU transmission and
triggering transmission of a scheduling request message, wherein the scheduling
request message being multiplexed with EU medium access control (MAC) data
and the scheduling request message indicating a total amount of EU data in the
buffer and an amount of data associated with a logical channel and priority
information associated with the logical channel, means for receiving information
to schedule EU transmission and to transmit EU data in response to the received

EU transmission scheduling information over an EU channel; and means for
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EU transmission scheduling information over an EU channel; and means
for -2 transmitting an updated scheduling request message multiplexed
with EU MAC data over an EU channel when the UE is scheduled for
transmission and EU data is in the buffer for transmission. [0009c] In
accordance with a third aspect of the present invention, there is provided
a frequency division duplex wideband code division multiple access user
equipment (UE) comprising: a buffer configured to receive enhanced
uplink (EU) data for transmission, the EU data associated with logical
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without being scheduled for EU transmission and trigger transmission of a
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multlglexed with EU medium access control %MAC) data and the
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Embodiments of thé present invention seek to provide a wireless
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may be a wireless communication system, a WTRU and/or an integrated
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configured to receive information to schedule EU transmission and to transmit EU
data in response to the received EU transmission scheduling information over an
EU channel; and the transmitting device configured to transmit an updated
scheduling request message multiplexed with EU MAC data over an EU channel
when the UE is scheduled for transmission and EU data is in the buffer for

fransmission.

[0010] Embodiments of the present invention seek to provide a wireless
communication method and apparatus for transferring buffered EU data from a WTRU,

(i.e., a mobile
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request message to the Node-B indicating that the WTRU has EU data to
transfer to the Node-B. The initial EU data transmission request message
includes a request for a desired transport format combination (TFC) or
data traffic indicator. In response to receiving the initial EU data
transmission request message, the Node-B schedules one or more
allowed EU data transmissions between the WTRU and the Node-B by
transmitting an EU data scheduling message to the WTRU. The WTRU
transfers all of the EU data stored in the buffer to the Node-B if the
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exceeds an established threshold. The initial EUJ data transmission request
message may be transmitted to the Node-B only after the quantity of the si:orelci
EU data exceeds the established threshold. When the established threshold is
not exceeded, the WTRU may transfer all of the EU data from the buffer of the
WTRU to the Node-B without requiring scheduling information from the Node-B.
If the established threshold is set to zero, the WIRU may transfer the stored EU
data from the buffer of the WIRU to the Node-B only after receiving scheduling
information from the Node-B.
{0012] The EU data transmission request message may be identified in at
least one layer 1 physical control field or layer 2 medium access control (MAC)
header.
[0013] The desired TFC or data traffic indicator may be signaled in at least



messages. If there is no EU data for the WTRU to transfer to the Node-B
that requires further scheduling, the physical control field is empty or not
included. [0014] In an alternate embodiment, the EU data transmission
wimesgsagaesanay include a MAC header with a field including the desiteds7723
TFC or detailed TVM information. The MAC header may further include

one or more other EU _MAC fields. When the MAC header is empty or not
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of the EU data buffered in the WTRU; [0020] Figure 4 shows a frame
structure used for requesting EU data scheduling information via an EU
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10018] Figure 2 is a signal flow diagram for the system of Figure 1 when
the EU data transmissions allowed by an EU data scheduling message are not
sufficient to transmit all of the EU data buffered in the WTRU;

[0019] Figure 3 is a signal flow diagram for the system of Figure 1 when
the EU data transmissions allowed by an EU data scheduling message are
sufficient to transmit all of the EU data buffered in the WTRU;

[0020] Figure 4 shows a frame structure used for requesting EU data
scheduling information via an EU channel in accordance with one embodiment of
the present invention;

[0021] Figure 5 show a MAC PDU format used to indicate a desired TFC or
detailed TVM information in accordance with an alternate embodiment of the
present invention; and

f0022] Figure 6 is a flowchart of a process including method steps for

transferring buffered EU data in accordance with the present invention.



[0023] DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENT(S) [0024] Hereafter, the terminology "WTRU" includes but

is not limited to a user equipment (UE), mobile station, fixed or mobile
weubsENSsUNit, pager, or any other type of device capable mfopsrating s

a wireless environment. [0025] When referred to hereafter, the

terminolo é"Node-B" includes but is_not limited to a base station, site
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diagram for the wireless communication” system 100 when one or more
CPMayineenareh Ratdnsaiiowed o ba sretiedlnta othpewitrigsmatsms as
wane not sufficient to transmit all of the EU data stored in the buffer 120 of

the WTRU _105, EU data 205 is generated at the WTRU 105 and is. stored
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an EU signaling channel. EU data transmissions sent by the WTRU 105
(0888 Thot recfiigadad BROES RSP bPIRERGEIEr R FySHRR 1 Bieperating in
a@sianlizhar thrasheldismp otrxtandethe 003N heiniliahise SIS SRR
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[0029] Figure 2 is a signal flow diagram for the wireless communication
system 100 when one or more EU data transmissions allowed by a first EU data
scheduling message are not sufficient to transmit all of the EU data stored in the
buffer 120 of the WTRU 105. EU data 205 is generated at the WIRU 105 and is
stored in the buffer 120 of the WIRU 105. When the quantity of the EU datain
the buffer 120 exceeds an established EU data buffer threshold, the WIRU 105
sends an initial request message 210 to the Node-B 110 via an EU signaling
channel. BU data transmissions sent by the WERU 105 are not required to be
scheduled by the Node-B 110 when the established threshold is not exceeded.
[0030] The initial request message 210 may include a desired TFC or a
data traffic indicator. If the limited payload capacity of the EU control channel
cannot accommodate the signaling of a desired TFC, the WIRU 105 may send a
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data traffic indicator. If the limited payload capacity of the EU control
channel cannot accommodate the signaling of a desired TFC, the WTRU
105 may send a -4 WO 2005/050851 PCT/US2004/037723 message to
wiheopdedesB 110 indicating that the WTRU 105 has EU dataptormamsamt tors
the Node-B 110 via an EU control channel. The desired TFC may be an
index to a precontf. g# ured list of possible uplink transport formatsg({or TFCs).
|
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an index’into a list of predetermined TECs. The desired TFC
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EU de ated channel (EU-DCH). Node-B 110 can utilize the
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1infsmalion aed RoieRtally assasiated phiiasieposietodathenEdosn.
JEBETISSIone.220 (0 deteqming subsequentyplnk scheduling. Whery g
information may be provided with the EU data transraissions 220. The detailed
TVM information may indicate the amount of buffered data associated with.
individual traffic flows (channels) that can be associated with priority classes
mapped to the EU dedicated channel (REU-DCH). Node-B 110 can utilize the
comprehensive knowledge of the desired TFC or detailed TVM information and
potentially associated priorities reported via the EU transmissions 220 to
determine subsequent uplink scheduling. When the WTRU 105 obtains
additional EU data later on, the WI'RU 105 may choose to report updated desired
TFC or detailed TVM information to the Node-B 110. The Node-B 110 then
schedules subsequent BEU data transmissions from the WIRU 105 to the Node-B
110 via subsequent EU data scheduling messages 225a - 22bn.

[0033] Figure 3 is a signal flow diagram for the wireless communication

system 100 when one or more EU data transmissions allowed by an EU data
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additional EU data later on, the WTRU 105 may choose to report updated
desired TFC or detailed TVM information to the Node-B 110. The Node-B
110 then schedules subsequent EU data transmissions from the WTRU
wOOStteesNode-B 110 via subsequent EU data schedulingenessagess 7723
225a - 225n. [0033] Figure 3 is a signal flow diagram for the wireless
communication system 100 when one or more EU data transmissions
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via an EU signaling channel. The initial request message
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ata transmissions sent by the WTRU 105 are not required to
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ndtldkedadad. EU data scheduling message 315. In response to receiving
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data transmissions 320 allowed by the EU data_scheduling message
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315. In response to receiving the BU data scheduling message 315, the WTRU
105 sends one or more EU data transmissions 320 aliowed by the EU data
scheduling message 315. If the EU data transmissions aliowed by the EU data
scheduling message 315 are sufficient to transmit all ofthe EU data 305 buffered
in the WITRU 105, all of the EU data stored in the buffer 120 of the WIRU 105 is
sent to the Node-B 110. In this case, UL signaling informmation indicating the
desired TFC or detailed TVM information is either not included or an associated
message field is left empty, indicating that the WIRU 105 does not require
further scheduling allocations.

{0036] Figure 4 shows a frame structure 400 used for requesting EU data
scheduling information via an EU channel in accordance with one embodiment of
the present invention. The frame structure 400 may be incorporated into the
initial request message 210 and, potentially, the EU data transmissions 220

previously described in conjunction with Figure 2.
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in the WTRU 105, all of the EU data stored in the buffer 120 of the WTRU
105 is sent to the Node-B 110. In this case, UL signaling information
indicating the desired TFC or detailed TVM information is either not

winckudedogsian associated message field is left empty, indicatingdbatdzer23
WTRU 105 does not require further scheduling allocations. [0036] Figure
4 shows a frame structure 400 used for requesting EU data scheduling
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infletgsitrofiald 80MA® SDWdReldoshs FHe Vet dwadeT ERidy/M10, and a

yintopationfield HObys SIgRARA TFC/TVM information field 505 is signaled

within the MAC header of EU data transmissions: An empty requested
TRC/TVM information field 505 indicates that there is no more buffered EU data
for the WTRU 105 to send to the Node-B 110, and thus, no further scheduling
allocations from the Node-B 110 are required.

[0040] Figure8is a ﬂowphart of a process 600 including method steps for
transferring user data from the WI'RU 105 to the Node-B 110 in accordance with
the present invention. Instep 605, EU data is generated and stored in the buffer
120 of the WTRU 105. In optional step 610, a determination is made as to
whether or not the guantity of U data stored in the buffer 120 of the WTRU 105
exceeds an established threshold. When the guantity of the stored EU data in
the buffer 120 of the WIRU 105 does not exceed the established threshold, BU
transmissions are allowed without Node-B scheduling, and all of the stored ETJ
data is transmitted to the Node-B 110 (step 630). If the quantity of the stored
EU data exceeds the established threshold, the WTRU 105 sends an initial EU
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within the MAC header of EU data transmissions: An empty requested
TFC/TVM information field 505 indicates that there is no more buffered EU
data for the WTRU 105 to send to the Node-B 110, and thus, no further
weEbhedwlng 1 allocations from the Node-B 110 are required. [pO4Q]skégune7623
is a flowchart of a process 600 including method steps for transferring
user data from the WTRU 105 to the Node-B 110 in accordance with the
dpire SeaTtsmigsitio Peqnastap Besz Enchiiing desirehid e emasipanivst a

e dR0ief the WARY 408, Inapiional eleRLLeda dete i BtaRIS that
made as to whether or not the quantity of EU data store[geliﬁ the buffer 120

the WERHTRP hassEbhdaiade sppada e i trreSHO T R the quantity of
[dherstored B kdaiiiibe thetdiitiertli?e efthieMAER B O0fatiodsfiet Excaddld

the established threshald, EU transmissions are allow ' oder
i SRR RS Al e S D e 1 b it ot BT RORCERe
bsfep B0 thn W GRahitior thabrensdridees dhe dxenegyarercefanisnisinl
reshald.heWARU 105 sends an initial EU -7 WO 2005/050851
PCT/US2004/037723 data transmission reguest message includipng
[¥g}ed Tpét%m%%ﬂwaﬁt@m&%é%%%ﬁ%%%é g5hgs an BU
didisshionlin:the Naste B hidnpdidating tivatothm¥\6F RAd 0B bars HLL tatte
to send to the, Node- ( 615). [Q041] It I ted that.t
Bt e SRR S S

byffrerge iof they WHRIIN G BU# ddeite 1hkifenl somGRs \WERYUTRIS Wb

d%\éﬁ@-&ﬁf@éQgﬁ{etggo%ﬂ%@%ﬂ?@t?é%ﬂﬁéﬁﬁJ?gyﬁ%mféﬁ%%ﬁﬁgﬁﬁ%f&f
Il reterrin O Flgure N Ste , e Node- sen an alta
the heHfameg %1%5%%%9, Fﬁé%myﬁﬁ%ﬁﬁa%%ﬁsw 1NBF }Yo&@@d%ﬁeﬂt

séladaniap snfiesiatisntarih ettt 105dpRehehtertrinstmissiail of the EU

data  buffered in.the. WTRU 105.t0 t - 0. In st .
Ao ROt gurbaae H e GieD ReE B HHRRrkiE 100 1o
trertrarisred: taltlof NodaBftd it he dhewad e Euammnyarssinssicier 630).

[doyyed by theieUEeNata transmissions allowed by the current scheduling
information are not sufficient to transmit all of the EU data buffered in the
WTRU 105, the WITRU 105 transmits one or more EU data transmissions
including the desired TFC or detailed TVM information to the Node-B 110 (step
635). In step 640, the Node-B 110 determines priorities associated with the EU
data. Node-B 110 utilizes the knowledge of the requested TFC or detailed TVM
information, and associated priorities for determining the EU physical channel,
and scheduling and transmitting one or more additional XU data transmissions
until there is no more BU data buffered in the WTRU 105.

[0044] While this invention has been particularly shown and described
with reference to preferred embodiments, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention described hereinabove,
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scheduling information are sufficient to support transmission of all of the
EU data stored in the buffer 120, all of the EU data buffered in the WTRU
105 is transmitted to the Node-B 110 in the allowed EU data
transmissions (step 630). [00431 If the EU data transmissions allowed by
the current scheduling information are not sufficient to transmit all of the
EU data buffered in the WTRU 105, the WTRU 105 transmits one or
more EU data transmissions including the desired TFC or detailed TVM
information to the Node-B 110 (step 635). In step 640, the Node-B 110
determines priorities associated with the EU data. Node-B 110 utilizes the
knowledge of the requested TFCoradd&iled TVM information, and
associated priorities for determining the EU physical channel, and
Whagehediriediand transmitting one or more additional EU data transmissions
until there is no more EU data buffered in the WTRU 105. [0044] While
this invention has been particularly shown and described with reference
to preferred embodiments, it wil| be understood by those s i,:iled in éhe art .
thatvariols ERBRGESTHTO MY ArcPALERS R4 BB MRS tHAICTEREE v ion
mulitldpaciags freen Heipeepe(0ithéinvantioaidesicibedlhereinatisien.-te method
CLAIMS What is claimed is : 1. A method for use by a frequency division

com ﬁsplfé%i wideband code division multiple access user equipment (UE) for

9”%@8‘1 e'-é[a[f;gg é&%};ﬁ@ﬂ%@'ﬁﬁig@ the meathgd. comprising: when the UE

is not sche or EU transmission: allowing the UE to transmit EU data
up to a prggsigiiprditbresheldwitheut eingscheduleddarlhed threshold

__transmission; triggering transmission of a scheduling request message,
withihs being ey s dorest resgays! Bing multiplexed with EU medium

access control éMAC data and the sc\}_;ecgbéling re(argetst messag% I
indicating 4SStAPErTSIMTEFED Hafh TR BisdF At aRCERfSu b b tar ine
requagisoerted withadegigabchianiel Biidypdonity anfesmatiorvbSsidciatdatavitic the

scheduling request message indicating a total amount of EU data in the buffer and an
amount of data associated with a logical channel and priority information associated with

the logical channel;
receiving information to schedule EU transmissions;

transmitting EU data in response to the received EU transmission scheduling

< information over an EU channel; and
when the UE is scheduled for EU transmission:

transmitting an updated scheduling request message multiplexed with EU MAC

data over an EU channel when EU data is in the buffer for transmission.

2. The method of claim 1 wherein the scheduling request message includes EU

traffic volume measurement information.



the logical channel; receiving information to schedule EU transmissions;

transmitting EU data in response to the received EU transmission

scheduling information over an EU channel; and when the UE is

scheduled for EU transmission: transmitting an updated scheduling

request message multiplexed with EU MAC data over an EU channel

when EU data is in the buffer for transmission. 2. The method of claim |

wherein the scheduling request message includes EU traffic volume

measurement information. -9 3. A frequency division duplex wideband

code divisjop multiple access yser eguipment (UE).comprising: means for

ocing SrFAHERE O eie T AR S P ie0a e
equipssotidted avittpiogigal channels; wherein: means for when the UE is not

scheduled for EU transmission: transmitting EU data up to a

prevetainiiiceprdsB GRS PG (Eéhedatie d Fo R RissismisSo A Endata
assoliELUNG itnsmisaian eof rehgduling request message, wherein the

scheduling request message being multiplexed with EU medium access

control (MAd) datawing e [SENedulingheuistinessagasmdigating adotdling
_ mount of EU data in the buffer and an amount of data associated with a
EU 3B A B P ROE AT RSB RS URT OR Togpeigrmeoio and
triggehiagneinmessisifor receivihgiinfoematiomtesagheditedUtirandmission @qdest

to_transmit EY data in respo to the received EU transmission
mes e Tl A Ao VLT B et S e T i te
schednlmgdatgatscinechalingréyaest messagenmuitipiexad daithie héMadietatad an

! | wi i eduled- r iSSi . .

s e o B S A SRt v
the Iggivelehi#gigyebquest message includes EU traffic volume measurement

information. L _ o
means for receiving information to schedule EU transmission and to

transmit EU data in response to the received EU transmission scheduling information over

an EU channel; and

means for fransmitting an updated scheduling request message multiplexed
with EU MAC data over an EU channel when the UE is scheduled for transmission and

EU data is in the buffer for transmission.

4, The UE of claim 3 wherein the scheduling request message includes EU

traffic volume measurement information.

5. A frequency division duplex wideband code division multiple access user

eguipment (UE) comprising:
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5. A frequency division duplex wideband code division multiple access
user equipment (UE) comprising: -10 a buffer configured to receive
enhanced uplink (EU) data for transmission, the EU data associated with
logical channels; a transmitting device configured when the UE is not
scheduled for EU transmission to: transmit EU data up to a
predetermined threshold without being scheduled for EU transmission
and trigger transmission of a scheduling request message, the scheduling
request message being multiplexed with EU medium access control
(MAC) data and the scheduling request message indicating a total
amount of EU data in the buffer and an amount of data associated with a

logackiiEbiaemidi aavier priGeRyINSTeRiaNeR iskdeidibd dith fenafogieiapion, the EU

dataGR@RAELAFRCRIVIDG dRyigeIconfigured to receive information to schedule
EU transmission and to transmit EU data in response to the received EU

trapsnissianschedudiog fifesnaion aveURnsaldtchaangtianeieransmission
~transmitting device configured to transmit an ypdated scheduli guest
0 RN ge D AiECFITAE Ao S VL o B0 e T PN e D
trandmBehedubedirfosdransnisisidmant £ kblcataliseindhecbuffes fate, the scheduling
N R S e
scheduling request message indicating a total amount of EU data in the buffer and an
amount of data associated with a logical channel and priority information associated with

the logical channel;

a receiving device configured to receive information to schedule EU transmission
and to transmit EU data in response to the received EU transmission scheduling

nformation over an EU channel; and

the transmitting device configured fo transmit an updated scheduling request
message multiplexed with EU MAC data over an EU channel when the UE is scheduled

for transmission and EU data is in the buffer for transmission.

6. The UE of claim 5 wherein the scheduling request message includes EU

traffic volume measurement information.
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