[0001) WIRELESS CO CATION METHOD AND APPARATUS FOR
TRANSFERRING BUFFERED ENHANCED UPLINK. DATA FROM A
MOBILE STATION TO A NODE-B [0002] FIELD OF INVENTION [00031
The present invention is related to a wireless communication system
including a wireless transmit/receive unit (WTRU) and a Node-B. More
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measurement (TVM) information from t
station controller) is used to communicate with a plurality of WI'BUs such that

more efficient decisions can be made and UL radio resources can be menaged on
a short-term basis better than the RNC, even if the RNC retains overall control of
the system. A similar approach has already been adopted in the downlink for
release 5 (R5) of bigh speed data packet access (HSDPA) in a universal mobils
telecommnunications system (UMTS) for both an FID mode and & thne division
duplex (TDXD) mode.

[0008] In order for the Node-B to make efficient allocation decisions and
prioritize between different dats flows, the Node-B reguires knowledge of UL
date buffered in the WERU for individual data channels along with their
associated priority. However, conventional UL signaling methods have limited
capacity, and thus may not be able 0 accommodate the reporting of detailed
trafiic volume measurement (TVM) information from the WTRU.




-1 [00091 S Y [00101 The present invention is a wireless communication
method and apparatus for transferring buffered EU data from a WTRU,
(i.e., a mobile station), to a Node-B. The apparatus may be a wireless
communication system, a WTRU and/or an integrated circuit (IC). The
ELI data is generated and stored in a buffer of the WTRU. The WTRU
©8P@mits an initial EU data transFiExéRAF&Guest message to the Node-B
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ELT data from thé buffer of the WTRU to the Node-B only after receiving
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{0011} The procedure used to transfer EU data stored in the; buffer of the

WIRU may be dependent upon whether or not the quantity of the EU data
exceeds an established threshold. The initial EU dats transmission request
message may be transmitied to the Node-B only affer the quantity of the stored
EU data exceeds the established threshold., When the sstablished threshold is
not exceeded, the WIRU may transfer 21! of the EU data from the buffer of the
WIRU to the Node-B without reguiring scheduling information from the Node-B.
Ifthe established threshold is set to zerc, the WIRU may transfer the stored EU
data from the buifer of the WIRU to the Node-B only after receiving scheduling
information from the Node-B,
[0012) The EU data transmission reguest 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 date traffic indicator mey be signaled in at least
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10012) 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. [00181 The desired TFC or data traffic indicator may be
signaled in at least -2 one physical control field on an EU dedicated
physical control channel (EU- DPCCH). Another field on the EU-DPCCH
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0018} Figure Z is & signal flow diagram for the system of Figure 1 when
the BU data transmissions allowed by an EU data scheduling message are not
sufficient {o transmit all of the EU data buffered in the WTRU;

0019 Figure § is & signal flow diagram for the system of Figure 1 when
the EU déta transmissions sllowed by an EU dats scheduling message are

sufficient to transmit all of the E1J date bufiered in the WTRU;

ke

[10020] Figure 4 shows a frame structure used for requesting EU data
scheduling information via an BU channel in accordance with one embodiment of
the present invention;

o021} Figure b show a MAC PDU formsat used to indicate a desired TFC or
detailed TVM information in accordance wil an alternate embodiment of the
present invention; and

[0022] Figure € is = flowehart of & process including method steps for

transferring buffered EU date in accordance with the present invention.



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 [0022] Figure 6 is a
flowchart of a process including method steps for transferring buffered EU
data in accordance with the present invention. -3 [0023] DETAILED
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[oo28! Figure 1 shows a wireless communication systerm 100 operating in
accordance with the present invention, The system 100 includes 8 WTRU 106
and & Node-B 110 which communicate with sach other via wireless signals 115,
The WTRU 105 includes at least one buffer 120.

{06029] Figure 2 is a signal flow diagram for the wireless communication
system 100 when one or more EU data transmissions allowed by a firgt EU dats
scheduling message are not sufficient to transmit all of the BU data stored in the
buffer 120 of the WIRU 105. EU date 205 is generated at the WIRU 105 and is
ghored in the buffer 120 of the WIRU 105, When the guantity of the Bl data in
the buffer 120 exceeds an established Bl data buffer threshold, the WTRLJ 106
sends an mitial request message 210 to the Node-B 110 vie an EU signaling
channel: EU date transmissions sent by the WERU 105 are not required to be
scheduled by the Node-B 110 when the established threshold is not exceeded.
106030} The initial request message 210 may include a desired TFC or a
dats traffic indicator. If the limited paylcad capacity of the BU contrel channel
cannot accomrodate the signaling of 2 desired TFC, the WTRBU 105 meyvsenda
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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
WTRU 105 and is stored in the buffer 120 of the WTRU 105. When the
quantity of the EU data in the buffer 120 exceeds an established EU data
buffer threshold, the WTRU 105 sends an initial request message 210 to
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information may be provided with the EU date transmissions 220. The detailed

TVM information may indicate the amount of buffered data associated with
individual traffic flows (channels) that can be associated with prierity classes
mapped fo the EU dedicated channel (BU-DCH). Node-B 110 can utilize the
comprehensive knowiedge of the desired THC or detailed TVHM informeation and
potentially associated priorities reporfed via the EU transmiésions 220 to
determine subsequent uplink scheduling. When the WTRU 105 obtains
additional EU data later on, the WTRU 105 may choose to report updated desired
TFC or deteiled TVM informsation to the Node-B 110, The Node-B 110 then
schedules subsequent EU data transmissions from the WITRU 105 to the Node-B
110 via subsequent EU data scheduling messages 225a - 226n.

[0033] Figure 3 is 2 signal flow diagram for the wireless communication

system 100 when one or more EU data transmissions allowed by an EU date
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[00321 Alternatively, in lieu of the desired TFC information, detailed TV M
information maybe provided with the EU data transmissions 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 (EU-DCH).
Node-B 110 can utilize the  comprehensive knowledge of the desired TFC
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ndicating that the WTRU 105 has EU data to transmit to the
NBg8sB 110 afaiinrEktcostiol Eipmaet, Tirow eshrddTE Chraybdad mhagest

t%?esg %?%%9 wedist.obPagsibie. uplink transmissionormalsyan dffshas

U data transmissions sent by the WTRU 106 are not required to
béega?%a@%a‘@%é%aaé Beerrfehtthe eetdbhistid EUr IR e aee

thgesh@dri®ponse to receiving the BEU date scheduling message 315, the WIRU
105 sends one or more BU dats transmissions 320 allowed ”5y the EUJ data

scheduling message 518, If the EU dste transmissions allowed by the EU dats
scheduling message 315 are sufficient to fransmit all ofthe EU data 305 buffered
in the WTIRU 105, all of the BU deta stored in the buffer 120 of the WIRU 1661is
sent to the Node-B 110, In this case, UL signaling inforynation indicating the
degired TFC or detailed TVM information is either not included or an associated
message field is left empty, indicating that the WIRU 105 doss not reguire
further scheduling allocations.

{0036] Figure 4 shows & frame structure 400 used for reguesting EU data
scheduling information via an BU chanmel in accordance with ene embodiment of
the present invention. The frame structure 400 may be incorporated inic the
initial request message 210 and, potentially, the EU dats trensmissions 220

previously described in copjunction with Figure 2.
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not exceeded. [0035; Still referring to Figure 3, upon receiving the initial
request message 310, the Node-B 110 schedules one or more EU data
transmissions between the WTRU 105 and the Node-B 110 via an EU
data scheduling message 315. In response to receiving the EU data
scheduling message 315, the WTRU 105 sends one or more EU data

issiops 320 allowed by the EU data scheduling m 315, If
i o L e M e
Flhiare iodifietéon 5 AaAFmDa Aol EE ete Bobrinstages! Sulthel OV TR
B s o iRk
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frame structure 400 used for requesting EU data scheduling information
rtharecheARHRE| iHRCoRIaNeR With BitdeRpbdrmenrartretordnEl-
IDPEIT fn sk ftade @ stteiel dplrsaytin Be@pontelanttoehigitigdead

redyest qr;? ss%qcn g%[‘%pgd a%%%%?%%%@éﬁ'ﬂ data transmissions 220

previous ed In conjunction with Figtire 2. -6 [0037] The frame

d8R8Lre 40T imersdedavradbeSEwrre daisrmaticRY (B Guntd Mliesebin
‘field405:anckRad ather & Usalatedivessagnsndigls 4102 kb deauesiedn

e S p e e O ot el s,
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no_further schedyling allocations from the Node-B 110 are required. The
EYPBPCCH ay e Cotie or e aftiplExEdiith an TEEUETEH ahtfor 1
highhrspeigd: Aekdit&led physicabrohttbEcHANTEIAE BRRE Glis" 510, and &

MAC SDU fieid 515. The reguested TRC/TVM information field 505 is signaled
within the MAC header of EU data transzﬁissions; An empty requested
TFCIVM information field 500 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 requireé.

[0040] Figure 6ip a ﬂows:har‘t of a process 600 including method steps for
traneferring user data from the WIRU 105 to the Node-B 110 in accordance with
the present invention. In step 605, U dafe is penerated and stored in the buffer
120 of the WTRIJ 145, In optionsl siep 610, a determination is made as o
whether or not the guantity of EU dats stored in the buffer 120 of the WTRU 185
exceeds an established threshold. When the guantity of the stored EU data in
the buffer 120 of the WTRU 100 does not exceed the established threshold, EU
transmissions are allowed without Nede-B scheduling, and all of the stored EU
data is transmitted to the Node-B 110 {(step 830). If the guantity of the stored
EU data exceeds the established thresheld, the WTRU 105 sends an initial BEY
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[0035] Figure 5 shows a MAC protocol data unit (PDU) format 500 used to
indicate a desired TFC or detailed TVM information in accordance with an
alternate embodiment of the present invention. The MAC PDU format 500
may be incorporated into the EU data transmissions 220 and, potentially,
the initial request message 210 previously described in conjunction with

Figure 2. [0039] The MAC PDU format 500.inclu “requested .
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information are not sufficient to transmit all of the ELT dats buffered in the
WTRU 105, the WIRU 105 transmits one or more B date transmissions

including the desired TFC or detailed TVM information to the Node-B 110 (step

Wik

635). Instep 640, the Node-B 110 defermines prierities associated with the BU
data. Node-B 110 ufilizes the knowledge of the requested TFC or detailed TVM
information, and associated priorities for determining the EU physical channel,
and scheduling and transmitting ons or more additional EU data transmissions
until there is no more BU data buffered in the WIRDU 108,

10044] 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 meade therein without

departing from the scope of the invention described hereinabove.

' e o a5



buffer 120 of the WTRU 105 will always trigger the transmission of an
initial request message 210. [0042) Still referring to Figure 6, in step 620,
the Node-B 110 sends an EU data scheduling message, including
information on one or more allowed EU data transmissions, to the WTRU
105 to schedule transmission of the EU data buffered in the WTRU 105 to
the Node-B 110. In step 625, the WTRU 105 determines if the allowed
EU data transmissions are sufficient to transmit all of the 'buffered EU
data. If the EU data transmissions allowed by the current scheduling
information are sufficient to support ransigission of all of the EU data
stored.in the buffer 120, all of the EU data buffered in the WTRU 105 is
Wheldh S Yo the Node-B 110 in the allowed EU data transmissions (step
630). [0043] If the EU data transmissions allowed by the current
scheduling | i re. ic Q.ir it.all of the ELT data
putfored 1 e W TRU Lo e WG LO8 Borer e 48
trang BN s PR EIRRIORE e Ridigsthertelired Trebrtetdiledprsitgormation
to thennident: 13Q (aiep 1al&)oticsie @40, the Node-B 110 determines
priorities associat: ith th data. Node-B 110 utilizes the .knqule e
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scheshibfaad Teragetereiisngiie BEUsAyeieartmanardiandesehetuling dHd)
heaﬂa%mﬂmm,&%@l;ﬂ‘?f(éﬁﬁ ﬁdm&gqn@kﬁéﬁmgmﬁmmm@ ﬂﬁaﬁibﬁmf& 8 data
. r ata buffered in th TRU. 105..10044] While.this inventio
S ATy iy ) SSSEFCE A PRSP ) vt
empadivwams ltadiced phamstood tnpthososkited m thedrtdiatevafionstion
andGhapges-drifopnand details may be made therein without departing from
the scope of the invention described hereinabove. -8 CLAIMS What is
claimed is: 1. A method for scheduling an enhanced uplink (EU) dedicated
chahnel dBtamethod of claim | wherein the EU scheduling information message is

updated and retransmitted.

3. The method of claim ! further comprising:
when an amount of transmitted EU data is below an established threshold, transmitting

EU dedicated channel data without being scheduled.

4. The method according to claim 1 wherein the EU scheduling information message
identifies the highest priority logical channel with data in the EU data buffer.
5. The method according to claim 1 wherein the EU scheduling information message
ndicates the maximum transmission power and the corresponding code power of the dedicated

channel.

6. The method according to claim 1 wherein the EU scheduling information message

includes a requested transport format combination (TFC) information / EU data indication field.



transmission, implemented in a wireless transmit/receive unit (WTRU),
comprising: transmitting a data traffic indicator to a Node-B; when an
amount of data in an EU data buffer is greater than zero, transmitting an
EU scheduling information message in an EU dedicated channel medium
access control (MAC) header to the Node-B, the EU scheduling
information message indicating a total amount of data in the EU data
buffer and an amount of EU data buffered for a priority logical channel;
and scheduling EU dedicated channel data transmissions based on the
scHedulindSMETRGETH draitritmiatharie maRdnesumedtismpigonessage
inchglaimfleidhereiimithe: Blrsthedtling infdrmatiorynessage dstivpeaies ands in
the &g&{&@@r@ﬁg&ﬁhe method of claim | furth_er comprising: when an amount
of transmitted EU data is below an established threshold, transmitting EU
dedicated channel data without being scheduled. 4. The method
aceording. te:glainyidnheseiquphe Eidsahedsling Jnfermation-messagesiess
identifies.the. hi t priority logical channel with data in the EU data
tran%agfﬁre}grc.eﬁ.efﬁgqn\ggt%%%icgié%};%?r% to claim | wherein the EU scheduling
infértHaHOH Hedsatyed dalic Srex trecpd asiink fF Hansrrissiomn. pbwess drd the
incl@OnEesRORd ingrioadelnowesehtbe dedicated channel. 6. The method
according. to claim | wherein the EU scheduling information message
o e T SRR UG hfon RSB
chanjgt& padiveriorsfieddtrod (M AR saéthoblca coarding tof dlaitt buierditethe EU
areaBERRAUIRY IfUIMAlion MessReR.i0F HdRs: & figidconiaining a Plklity el
damELéi related m?sﬁsg es %ljjé{mg %II uplink.transmissions in the dedicated
AR Y N BRI AR iAH AP WRESBAHUEsHE M RSB rtitsd o
trangeit e sepvirdieswdirals it/ seveivien g it W R L )coinpisiifiy:iadkafferdiaving
schauffered datrden enhances. waligki (B4 transmission, the EU data

including data for a priority logical channel; and

9. The WTRU of claim § further comprising

a circuit configured to update and retransinit the EU scheduling information.

10. The WTRU of claim 8 wherein the transmitter is configured to transmit EU -
dedicated channel data without being scheduled when an amount of transmitied EU data is below

an established threshold.

1. The WTRU of claim 8 wherein the EU scheduling information identifies the

highest priority logical channel with data in the EU data buffer.

12 The WTRU of claim § wherein the EU scheduiing information indicates the

maximum transmission power and the corresponding code power of the dedicated channe!.

13, The WTRU of claim 8 wherein the EU scheduling information inciudes a

requested transport format combination (TFC) information / EU data indication fieid.



a transmitter configured to transmit EU scheduling information in an EU
dedicated channel medium access control (MAC) header when an
amount of the EU buffered data is greater than zero, the EU scheduling
information indicating a total amount of the buffered EU data and an
amount of EU data buffered for a priority logical channel, and further
configured to transmit a data traffic indicator, the scheduling information
and data traffic indicator for scheduling Eli dedicated channel data
transmissions. 9. The WTRU of claim 8 further comprising a circuit
configuré@tSVUpdaté AHY fetrameiib e Behebiiva intvgarsrmnstisiss 4 Heid
contdihie W Rl iof el@ith-8uddereisnthe dransmitielis configuiedsto tansmikEd
chanfigdicated channel data without being scheduled when an amount of
transmitted EU data is below an established threshold. 11. The WTRU of
claim 8 wherein the EU scheduling information identifies the highest
priofity logealehanelswithigdata indhe LUl daia bufteredint e \WTRU of
. claim 8 wherein the EU scheduling information indicates the maximum
Iransnussions Comprising: . .
transmission power and the corresponding code power of the dedicated
charielve1 e s/ PREgebccldied Siwhelrainstheciunselsesirimgo! (MAC)
headm;@&ﬁat;qme}%{ﬁmm@@@si@% Gﬁ?@fg%&ﬂ%@%ﬁéﬁﬂﬁ@?ﬁ%&ﬂeﬁs@zg
._._information ata indication field,, he of clai ,
o 0T SR AR L S ReiE BEh ARy 3ediing
mforgiatalitpGeEe releke dmessegesidading dituplit ktrarsnisSidnsgHn thffered for
= pridedicated shannelrday Afreauencydiyision duplex wideband, Node-B for
scheduling EU data trgnsmissions comprising: a receiver configured to
bl i

recBi"A HEGIBATET CHARMEF mediifi 3RSy Borisl (AT Kedder from a
infoyvirelessdransantireteiielionitr(WTRU), the MAC header having scheduling
information when an amount EU buffered data of the WTRU is greater

than zero, the scheduling information indicating a total amount of buffered

EU Uata A0SO fRIBr BUY e sharshsd e PRSI SHIRErERannel,

further configured to receive a data traffic indicator; and
17. The Node-B of claim 13 wherein the receiver is further configured to recetve
unscheduied EU ransmitted data when an amount of transmitted EU data is below an established

threshold for the WTRUL

18, The Node-B of claim 135 wherein the EU scheduling informartion identifies the

highest priority logical channel with data in the EU data buffer.

19, The Node-B of claim 15 wherein the EU scheduling information indicates the
maximum transmission power of the WTRU and the corresponding code power of the dedicated

channel,

20.  The Node-B of claim 15 wherein the EU scheduling information includes a

requesied transport format combination {TFC) information / EU data indication field.



circuitry configured to schedule EU data transmission based on the
scheduling information and the data traffic indicator. 16. The Node-B of
claim 15 wherein the scheduling information is updated. 17. The Node-B
of claim 15 wherein the receiver is further configured to receive
unscheduled EU transmitted data when an amount of transmitted EU data
is below an established threshold for the WTRU. 18. The Node-B of claim
15 wherein the EU scheduling information identifies the highest priority
logical channel with data in the EU data buffer. 19. The Node-B of claim
15+WherelRtheey sERatIling TsfetatiEH rardaties tRerRssipkdes a field

conttitaingrissieitpeviet efibe MWERI andih e corespending 6ade Revwesaf-d

chasihg dedicated channel. 20. The Node-B of claim 15 wherein the EU
scheduling information includes a requested transport format combination
(TFC) information / EU data indication field. 11 21, The Node-B of claim
15 wherein the EU scheduling information includes a field containing a
plurality of EU related messages during all uplink transmissions in the
dedicated channel. 12



