MAC MULTI PLEXI NG AND TFC SELECTI ON PROCEDURE FOR
ENHANCED UPLI NK FI ELD OF | NVENTI ON [ 0001] The present
invention is related to a wirel ess conmuni cati ons.
More particularly, the present invention is related
enhanced uplink (EU) transm ssion. BACKGROUND [0002]
In a Thi rd Generation (3G cellular system such as

MAT SELATPLERINEUND TN ECTTON R OEDURE FOR

transm ssion | at en@NHRANCEDBIEPLINKI ncl udes a Node-B
102, an RNC 104 and a wireless transmt/receive unit

(WRU) 106. [0003] As shown in Figure 2, the WIRU 106
F;'i g’h}]&%sgﬁgw architecture 200 whi ch i ncl udes
and an EU nedi um access control
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et ween edi cated channel MAC, (MAC-d) 204, and a
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for EU transm ssion from channels known as MAC-d
tHNSERISSIPRe MAC-e 206 is responsible for multiplexing
data from MAC-d flows into MAC-e protocol data units
(PDUs) for transm ssion, and for selecting proper EU
BACGKSROUNTIr mat  conbi nations (E-TFCs) for EU
transm ssions. [0004] To allow for EU transm ssi ons,
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(00h3) r e AhagPont Biawie paci 208 TG dORmEIdarpos Biogocol
afi AR u AL Bbb WWhED includes higher layers 202 and an EU medium
access control (MAC), (MAC-e) 206, used to support EU operation
between a dedicated channel MAC, (MAC-d) 204, and a physical layer
(PHY) 208. The MAC-e 206 receives data for EU transmission from
channels known as MAC-d flows. The MAC-e 206 is responsible for
multiplexing data from MAC-d flows into MAC-e protocol data units

(PDUs) for transmission, and for selecting proper EU transport format
combinations (E-TFCs) for EU transmissions.

[0004] To allow for EU transmissions, physical resource grants are
allocated to the WTRU 106 by the Node-B 102 and the RNC 104. WTRU
UL data channels that require fast dynamic channel allocations are
provided with fast "scheduled" grants provided by the Node-B 102, and
channels that require continuous allocations are provided with "non- |

scheduled" grants by the RNC 104. The MAC-d flows provide data for UL



as schedul ed or non-schedul ed MAC-d flows. [0005] A
"serving grant” is the grant for scheduled data. A
"non- schedul ed grant” is the grant for non-schedul ed
data. The serving grant is the power ratio that is
converted to a correspondi ng anmount of schedul ed data
that can be nultiplexed, thus resulting in the
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[0007] Based on scheduling information sent in rate requests from the
WTRU 106, the Node-B 102 dynamically generates scheduling grants for

scheduled MAC-d flows. Signaling between the WTRU 106 and the Node-

B 102 is performed by fast MAC layer signaling. The scheduling grant
generated by the Node-B 102 specifies the maximum allowed EU
dedicated physical data channel (E-DPDCH) / dedicated physical control
channel (DPCCH) power ratio. The WTRU 106 uses this power ratio and
other configured parameters to determine the maximum number of bits
that can be multiplexed from all scheduled MAC-d flows into a MAC-e
PDU. |

[0008] Scheduled grants are "on top of' and mutually exclusive of non-

scheduled grants. Scheduled MAC-d flows can not transmit data using a



non- schedul ed grant, and non-schedul ed MAC-d fl ows can

not transmt data using a scheduled grant. [0009] The

EU transport format conbi nation set (E-TFCS)

conprising all possible E-TFCs is known to the WIRU

106. For each EU transm ssion, an E-TFC is selected

froma set of supported E-TFCs wthin the E-TFCS.
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non- schedul ed %am s. Wien schedul ed and non-schedul ed
TTI, the largest E-TFC that is supported by the remaining power defines
the maximum amount of data, (i.e., the number of bits), that can be
transmitted within a MAC-e PDU.

[0012] Multiple scheduled and/or non-scheduled MAC-d flows may be

multiplexed within each MAC-e PDU based on absolute priority. The
amount of data multiplexed from each MAC-d flow is the minimum of the
current scheduled or non-scheduled grant, the available MAC-e PDU
payload from the largest supported TFC, and the data available for
transmission on the MAC-d flow.

[0013] Within the supported E-TFCs, the WTRU 106 selects the smallest
E-TFC that maximizes the transmission of data according to the
scheduled and non-scheduled grants. When scheduled and non-scheduled
grants are fully utilized, available MAC-e PDU payload is fully utilized,
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grants are fully utilized, available MAC-e PDU payl oad
is fully utilized, -3 or the WIRU 106 has no nore
data available and allowed to be transmtted, MAC e
PDUs are padded to match the next |argest E-TFC size.
This multi pl exed MAC-e PDU and correspondi ng TFC are
passed to the physical layer for transm ssion. [0014]
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e R
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since the amount of MAC-d flow data allowed by the grants to be
multiplexed into a MAC-e PDU will frequently not match the size of one
of the supported E-TFCs, padding will be applied to the MAC-e PDU to
match the smallest possible E-TFC size within the list of supported E-
TFCs.

[0016] It is expected that when EU cells are operating at maximum
capacity the MAC-e PDU multiplexing is frequently limited by the
serving and non-serving grants, and not limited by the largest supported
E-TFC or the WTRU EU data available for transmission. In this case,
depending on the granularity of specified E-TFCs within the E-TFCS,
padding required to match the selected E-TFC may exceed the
multiplexing block size of MAC-d flow data including associated MAC-e

header information. In this case, the effective data rate is unnecessarily
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paddi ng required to match the sel ected E- TFC may
exceed the nmultiplexing block size of MAC-d fl ow data
i ncl udi ng associ ated MAC-e header information. In
this case, the effective data rate is unnecessarily

-4 reduced fromwhat is allowed by the selected E-TFC
and the physical resources required for its
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grants so that the anmpunt of data nultiplexed into a
apPptvazhebito monkipdexing B Unddtahes t he sel ected E- TFC
transport block size. [0019] Wen the anount of
schedul ed data is adjusted to nore closely nmatch a
'EESF E- TFC, the maxi mum anmount of schedul ed data
S?%ﬂ nu ?iplex, the schedul ed payload to transmt, is

[GES}r Theeprdapnt Haventivn is related to quantizing the amount of
multiplexed data allowed by grants to closely match a selected E-TFC
transport block size is disclosed. The amount of scheduled and/or non-
scheduled data allowed to be transmitted is either increased or decreased
relative to the grants so that the amount of data multiplexed into a
MAC-e PDU more closely matches the selected E-TFC transport block
size.

[0019] When the amount of scheduled data is adjusted to more closely
match a selected E-TFC, the maximum amount of scheduled data to
multiplex, the scheduled payload to transmit, is determined by the sum
of the scheduled and non-scheduled data available to be transmitted and
allowed by the grants quantized to the next larger or smaller E-TFC size,
minus the amount of available to be transmitted non-scheduled data that

is allowed by the non-scheduled grants.
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of the schedul ed and non-schedul ed data available to
be transmtted and allowed by the grants quantized to
the next larger or smaller E-TFC size, mnus the
amount of available to be transmtted non-schedul ed
data that is allowed by the non-scheduled grants. -5
[0020] This quantization is applied when nultipl exing
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EU protocol architecture in a WIRU. [0023] Figure 3
illustrates a MAC-e PDU generation. [0024] Figure 4 is

B%I@PWE@@EWPT?N OFPIHEEBRAWINGSer ating MAC-e  PDUs
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allowed to be multiplexed in accordance with another embodiment.

[0026] Figure 6 is a flow diagram of a process for generating a MAC-e
PDU by reducing multiplexed data in accordance with another
embodiment.

[0027] Figure 7 illustrates MAC-e PDU generation using the process of
Figure 6.

[0028] Figure 8A is a flow diagram of a process for generating a MAC-e
PDU by adding additional MAC-d flow data blocks in accordance with yet
another embodiment.

[0029] Figure 8B is a flow diagram of a process for generating a MAC-e
PDU by adding additional MAC-d flow data blocks in accordance an
alternative to the process of Figure 8A.

[0030] Figure 9 illustrates MAC-e PDU generation using the processes of
Figures 8A and 8B.



PDU by addi ng additional MAC-d flow data bl ocks in
accordance an alternative to the process of Figure
8A. [0030] Figure 9 illustrates MAC-e PDU generation
usi ng the processes of Figures 8A and 8B. -6 [0031]

Fi gures 10A and 10B, taken together, is a flow diagram
of an exenplary procedure for nultiplexing in
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Figure 12 is a block diagramillustrating a sinplified
egrhoidimenture for EU nultipl exi ng. [0034] Figures 13A

13B, tak together, is a tlow.diagrampf a
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PREFERRED EMBODI MENTS [0036] Hereafter, the
forck K malBgiexye-RY i ncl udes but is not linited to a

. | ® o ety '
(GEEED, BRRLBECTAA (Al 1.5 TRANCHE (LA e B laE hiflbram of
niglviplexiaghRnbted ole idPficalddel With andthel effbodiment.

envi ronment. \WWen referred to hereafter, the . .
[QQ35H Hagaegy 14 Nede- Bow rdihgoiy bt an sexpsnplaryi neeltindesing

base station, a site controller n ccess point or
PRORP YR AR aceirdagre iW@PPQ@?%e‘BB%%&%e’%n a wirel ess
environnent. One potential systemwhere the WIRU and

Node-B are used is the w deband code di vi si on
DRTAIREP RESERIRNMOINBY THERRECERRED EMBODIMENTS

Q8 Hears o e bETapsn WU drcludmtdscaasimited to
aﬁ%%etrgga?iﬁ%g&g’% hgﬁz,g aif xglt%g)ﬂ% ﬁsctagifont, I'be iR & SEN induiee Bhb iber
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. One potential system where the WTRU and Node-B are
used is the wideband code division multiple access (W-CDMA) frequency
division duplex (FDD) communication system, although these
embodiments can be applied to other communication systems.

[0037] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a
multitude of interconnecting components.

[0038] The following modifications to MAC-e PDU multiplexing logic are

proposed for more efficient data multiplexing and improved radio

resource utilization for the cases where MAC-e PDU multiplexing is
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integrated circuit (1C) or be configured in a circuit
conprising a nultitude of interconnecting conponents.
[0038] The follow ng nodifications to MAC-e PDU

mul ti plexing logic are proposed for nore efficient
data nultipl exing and i nproved radio resource
utilization for the cases where MAC-e PDU nul ti pl exi ng
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[0040] Figure 5 is a flow diagram of a process 500 for generating MAC-e

PDUs in accordance with another embodiment. In step 505, a WTRU
receives a scheduled data grant from a Node-B and/or non-scheduled
grants from an RNC. In step 510, an E-TFC transport block size is
selected based on the amount of data allowed to be multiplexed according
to the scheduled and non-scheduled grants. In step 515, the amount of
buffered WTRU data allowed to be multiplexed by the at least one grant
is quantized so that the sum of scheduled and non-scheduled data
(including MAC header and control information) multiplexed into each
EU MAC-e PDU more closely matches the selected E-TFC transport

block size.



to the schedul ed and non-schedul ed grants. In step
515, the anmount of buffered WIRU data allowed to be
mul ti pl exed by the at | east one grant s quantized so
that the sum of schedul ed and non-schedul ed data

(i ncl udi ng MAC header and control information)

mul ti pl exed into each EU MAC-e PDU nore cl osely
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skehodi nent. A largest E-TFCis selected froma set of
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602..,As [ t, th | d E- .
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the grants, to noreé closely match the |argest E-TF
MACd float data sndINMAC-e chatrol sigrmimgnallowqdibyechpgnt grants

61 & (uEamualthe SEHTFON Endl PGB Guerisantil mtata data
B e
tlaslgdesinty thintoteh€lobdlfithatdh the Isglest FRTFE diz€ tha04s sididler
tlggg_-t}ele le%ljoinslt E’gggiigdtb%f rsrc?ﬁe?irhlttag eansdelnggfs%ijlec%ﬁﬂ;ﬁcgrsainztg. The
MAC-d flow data (scheduled and/or non scheduled) is multiplexed into a
MAC-e PDU in accordance with an absolute priority until no more MAC-
d flow data blocks can be added within the limit of the selected E-TFC
604. The MAC-e PDU is padded to match the selected E-TFC size 606.

[0043] Figure 7 illustrates the decreased MAC-e PDU 700B size that
more closely matches a selected E-TFC size in accordance with the
embodiment of Figure 6. A MAC-e PDU header 702 and MAC-d flow data
blocks 704a-704c are supported by the current scheduled and non-
scheduled grants. Referring to Figures 6 and 7, the largest E-TFC that is
smaller than the size of MAC-d flow data allowed by current grants is

selected from the set of supported E-TFCs (step 602). MAC-d flow data
blocks, (in this example, the two MAC-d flow data blocks, 704a, 704b),
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[0043] Figure 7 illustrates the decreased MAC-e PDU
700B size that nore closely matches a selected E-TFC
size in accordance with the enbodinment of Figure 6. A
MAC-e PDU header 702 and MAC-d flow data bl ocks

704a- 704c are supported by the current schedul ed and
non- schedul ed grants. Referring to Figures 6 and 7,
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paddlng is acconplished inplicitly by insertion of an
infaometiogat a i ndi cator in the MAC—e PDU header

t|o [.004 ure 8A a flow m of a.
AR 3 oF iy ket ohAwopl PE R i rafing o
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on- schedul ed | ow d
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y curren and non-sc dule
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sel ected froma set of supported E-TFCs that is
allawgérbst parrenh schpduledf angmonyschiedudsd grants & rrRghgd4802.

The smaellest possible E-TFC is selected from a set of supported E-TFCs
that is larger than the size of the multiplexed MAC-e PDU 804. If the
selected E-TFC size exceeds the size of the multiplexed MAC-d flow data
blocks and the MAC-e header by more than the smallest MAC-d flow
multiplexing block size, add one or more additional MAC-d flow data
blocks in accordance with the absolute priority until no further MAC-d
flow data blocks and associated MAC-e header information can fit within
the selected E-TFC size.

[0045] In an alternative process 850 shown in Figure 8B, the smallest E-
TFC that supports the amount of data allowed to be multiplexed
according to the current scheduled and non-scheduled grants is selected

from the set of supported E-TFCs 852. MAC-d flow data blocks are then
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sel ected E-TFC size exceeds the size of the

mul tipl exed MAC-d flow data bl ocks and the MAC-e

header by nore than the smallest MAC-d flow

mul ti pl exi ng bl ock size, add one or nore additional

MAC-d flow data blocks in accordance with the

absolute priority until no further MAC-d flow data
1
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the order of absolute priority until the maxi num
scinmlied gfradat Raddingvisd then tapplied| & medck-theGaeatedi E-TFC

reached _854. Preferably only the anpbunt .of schedyl ed
sigat 8561 Vitdd thip sphempeqaiflata; Gan dhe Sransmiftadr excepgung ythe

t l.ect mlg-schedul ed MAC-d flow
S%getdgﬁ?%ggdfoglﬁu&*?&bﬁu;gggﬁa € restricted to the non-
[cod®} dikade O Alfstrdted i thdréasdieizadA@E PDUMG00thialh€ully

sel ected E-TFC size 856. Wth this schene, data can

ubidizes arsehected &E-dXEL eiterilat suppetinddel adrenidgmnts. A MAC-e

P RS LR S AL
ﬂi\@ k}%ﬁ?f&ﬂ Ehbdalsd z6:d hah-stHeRalds g?ﬁ‘ﬁts‘? WRéBMIng" @ Fezures

C-e PDU header 902 and MAC-d fl ow data bl ocks
8A08B- A6, the MAIabflowdldin blotles 804ta-O0tc swaesultipdexattinto

R e A S Sk oGSy T
oM BSOSO 0 B EhE o SCERLHERER A0 1 o

séddened] gbantshis reachedt As chedul iedFihtte il three @AMIACHd flow
grants Is reached. As shown in Figure three (3)

datachlocks SdaPids arecurltiplosed 9e4n %ﬁ@nglﬁ, eme aegugmber of
MACH %%BJ Aatd ri)qo&ng n{]a{'ly grm%fltiplexed. The smallest possible E-
TFC is selected from a set of supported E-TFCs that is larger than the
size of the multiplexed MAC-e PDU. If the selected E-TFC size exceeds
the size of the multiplexed MAC-d flow data blocks 904a-904c and the
MAC-e header 902 by more than the smallest MAC-d flow multiplexing
block size, one or more additional MAC-d flow data blocks 904d are

added as shown in Figure 9 in accordance with the absolute priority until
no further MAC-d flow data blocks and associated MAC-e header
information can fit within the selected E-TFC size. Preferably, only
scheduled MAC-d flow data is added exceeding the current grant, but
non-scheduled MAC-d flow data may also be added. Padding 906 is then
applied to match the selected E-TFC size. With this scheme, MAC-d flow
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MAC-d flow data bl ocks may be mul ti pl exed. The

smal | est possible E- TFC is selected froma set of
supported E-TFCs that is larger than the size of the
mul ti pl exed MAC-e PDU. |If the selected E-TFC size
exceeds the size of the nultiplexed MAC-d fl ow data
bl ocks 904a-904c and the MAC-e header 902 by nore
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100! {depkEresng MeiRbWhdre afllvatike sdhoMCo€ schbtluled data to
mul ti pl exi ng, the anpbunt of data to nultiplex

madtipteki sqdjustedetosoheaiclosely mﬁ@ﬂ}bthm%ﬁlegf@ﬁéﬂm%

(RLgRT e Rebiirig, 10 Bipwd, TR - SRETH Co i, Wfledure is
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[0019)] | SHil) a&teRRES k6| Bighrd AOA | if etheslagediOpOysible E-TFC size
considering MAC-d flow power offset of the highest

rgsiliong tiyordalf 8T BE alelstuttaon, ofconsidgpiarg ynaining power and the
highest priority MAC-d flow power offset), is determined in step 1015 to
be less than the amount of data allowed by the scheduled and non-
scheduled grants (remaining power limited case), the maximum possible
payload for MAC-e PDU multiplexing is set to the largest possible E-TFC
size (step 1020) whereby the maximum amount of scheduled data to
multiplex is set to the amount of data specified by the scheduled grant
(step 1025) and the maximum amount of non-scheduled data to multiplex
is set to the amount of data specified by the non-scheduled grant (step
1030).

[0050] Still referring to Figure 10A, if the largest possible E-TFC size

resulting from E-TFC restriction is determined in step 1015 greater than

the amount of data allowed by the scheduled and non-scheduled grants
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[0049] Still referring to Figure 10A, if the | argest
possible E-TFC size resulting fromE-TFC restriction,
(consi dering remai ni ng power and the highest priority
MAC-d flow power offset), is determned in step 1015
to be less than the anount of data allowed by the
schedul ed and non- schedul ed grants (remai ni ng power

i
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in step 1015 qreater, than the a ta allo
s@yedq%@g LrABButhe) MATHIHYR- JRANAGI oscgtfa%{ atfz 1§ ﬁﬁél%o the

sgggg&at kol ﬁbegkzg 35 aus thE Jﬂ}ga,g%r «mpahl aPE Ao Qﬁ@weadto be
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schedul ed data is set to the selected E-TFC size
schentuded hreendamomnsched udadhidasb| ® dmteshatheowelbctad JeTFC size,
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[0052] OPhedér oDl bﬁIy wké hadsunt efuldtai allswedi tagbe hﬁultlplexed
anount of mJIti(EI exed schedul ed and non-schedul ed

from schedwgdcMAGE Eemscisetncreased eF gecreased to more closely
match the selected E-TFC size. Optionally, the maximum possible

payload for MAC-e PDU multiplexing is set to the size of the selected E-
TFC. Other sequences of operation to pre-determine the optimal amount
of multiplexed scheduled and/or non-scheduled data in advance of
multiplexing are also possible.

[0053] Referring to Figure 10B, MAC-d flows are then multiplexed in
order of priority into the MAC-e PDU until the selected E-TFC size, the
amount of data allowed by the scheduled and non-scheduled grants is
reached, or all data available for transmission on the MAC-d flow is
multiplexed. In step 1050, the remaining total payload is set to the
maximum possible MAC-e PDU payload, the remaining scheduled

payload is set to the maximum scheduled data to multiplex, and the
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rat her than setting the anmount of nultipl exed
schedul ed and non- schedul ed data according to the
associ ated grants. [0052] Preferably, only the anount
of data allowed to be multiplexed from schedul ed
MAC-d flows is increased or decreased to nore closely
mat ch the selected E-TFC size. Optionally, the maxi num
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| oned by the schedul ed and non-schedul ed grants is

mldamﬂmohd dataablochawthaw ahé abhh:uﬂemrtg opninsstiepnl AG0. tWhen
.MAC-d flowis étlple ed. nhste 1050, ﬁﬁ )
in the ARHE W Qr'f% Vimaed; easee thisppanaanetex ayill gause the exit

SR oG A ] ORI PR Lttt

paylohdplaefd tle drdrhigining hores@iodiuled papieeliadel €@ remaining
ayload is set to the maxi mnum non-scheduled data to

S¢hﬂdt1ﬂ§ﬂl and l[l@osql]temléd dadaghat mge tlmtaallsp 8¢t tmthe maxipaim
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for each nultiplexed data bl ock wth
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OBTEiD Btk SRR B S 46?2%%%*?%959 Rl RPripy, the

nﬁﬁﬁnﬁﬁﬂ -¢ic el ufeaﬂaﬂﬁhg tdtal padoad) tthal kamadiinko stieluled
maxi mum _allowed to mJItlpI ex for that type of data
ravleadt ard ethmeygileble dgta on this channel is multlplexed The

remaining total payload and the remaining scheduled payload is
decreased by the amount of the data multiplexed. In step 1060, for each
non-scheduled channel of this priority, the minimum of the remaining
total payload, the remaining non-scheduled payload and the available
data on this channel is multiplexed. The remaining total payload and the
remaining scheduled payload is decreased by the amount of the data
multiplexed.

[0056] If it is determined in step 1065 that the remaining total payload is
zero, or the remaining scheduled payload and the remaining non-
scheduled payload is zero, or there is no more data available for
transmission, the smallest possible E-TFC size that supports the size of

the multiplexed data is selected, and padding is added to the MAC-e
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reduced each tinme data of that type is multipl exed.

They will also cause an exit fromthe nultiplexing

| oop in step 1065 for the grant limted case. The

hi ghest priority data available is selected for

transm ssion. [0055] In step 1055, for each schedul ed
channel of this priority, the mninmmof the
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lognehltidhannebnatensaryicedhedul ed payl oad i s decreased by
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stepel 801.sUsmgrthee poaea offéat,| albh®xiboum $uppated phgload] Bach
smal | est gossi bl e E-TEC size that supports the size of
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I't should be noted that rather then selecting the
vawiabld, SRemapning Payload" sisepitidlly7set io thesmakimuposepporsed

b AR T ke
sE ddiBh ?ﬂf?g%cg%%’ Fé‘t,nﬁd fheﬁialrg(é éﬁ%&éﬁ@éd ¢hap @§+ beHr&nsmitted

servi ced. n anot her ment as 1l lustrated

a¢ddrfingutehd Ikheddledl Brahiakad tloagebiver, offseppwenp dBO4etor
of the selected MAC-d flowis identified, . % ep, 1301, .
eagy MACHYE Thoweviths aspen-seheridpdugradiip Sovasd i%yll’z%ammg

ity hscheduled Payload", is set to the value of the grant, step 1305. A

variable, "Non-scheduled Payload", is the amount of non-scheduled data
that can be transmitted and is based on a sum of non-sérving grants and
the available data on each of these non-scheduled MAC-d flows, step
1306. ’

[0058] If the "Remaining Payload" is larger than the sum of the amount
of available data allowed to be transmitted by the "Remaining Scheduled
Payload", "Remaining Non-scheduled Payload" including any MAC
header information and control signaling overhead, the next smaller
supported E-TFC is selected based on the sum, step 1307. If the
"Remaining Payload" is not larger than the sum, the largest supported E-

TFC is used to limit the amount of multiplexed data. In the case that
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as the largest supported E- TFC that can be sent by
the WIRU based on the offset and the remai ni ng power
allowed for E-DCH data is identified. This can be
referred to as the E-TFC restriction procedure, step
1302. A variable, "Renmmining Payload", is initially
set to the maxi mum supported payload, step 13083.
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15 there is no "Schedul ed Payl oad", the selected E-TFC
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oA P, K2 1300.

[0060] If the MAC-d flow of the logical channel applies to a non-
scheduled grant, the MAC-e/es PDU is filled with the MAC-d flow data
from this logical channel up to the minimum of "Remaining Non-
scheduled Payload", "Remaining Payload" or the available MAC-d flow
data for that logical channel is filled, step 1310. The bits used to fill the
MAC-eles PDU are subtracted from the "Remaining Payload" and the
"Remaining Non-scheduled Payload", taking into account any MAC
header information and control signaling overhead. If the MAC-d flow
applies to a scheduled grant, the MAC-e/es PDU is filled with the MAC-d
flow data from this logical channel up to the minimum of "Remaining

Scheduled Payload", "Remaining Payload" or the available MAC-d flow
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schedul ed grants, the power offset, available data,

i ncl udi ng any MAC header information and control
signaling overhead, such as scheduling infornmation.
The "Remai ni ng Schedul ed Payl oad" is set to the size
of the selected E-TFC, which can also be referred to

as a "quantized sunmf, mnus the "Non-schedul ed
N . [ r ' t
JEPY P AR oot Mgl 31 o B 0Bk he

MAEraesni PDU Sakedilbegadtay| fiwin t the "Romantihy Phagload" and
,schedul ed data is éuanti zed. The "Non-schedul ed
Respiagaiare SehedwledvBaylgpdhi taking e cxaceuntanyMAC header

ing tq th - dul ed ts, d i .
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step 1309. [0060] If the MAC-d flow of the [ogical

Paylrak| angplRemaining Sohedslelde Raydohdjr ame , bathe used up, or
WAC- e/ es is,filled with the MAC-d flow data..from
SRATRGE PAVIOERAdISepboOF HESHE AT MonTORE R gea to
= SC ul Pa agqrac i I ;
by PR BT TR0 RMAC) BRI, BmpRHeReriiad afich, os

séhddudthg Hifopmbdibh. isThéddd tts theeRDUoahtdl thet RBU iApadled to
PDU are subtracted fromthe "Remai ning Payl oad" and
theeelectrdihi TH Ggizdestec hdlt ed Payl oad”, taking into

. der | i o
e e AT thh R BPa R el A ot and
tﬁvfa\gﬁg&@@ sehédilert bgh Mierefoss drhtelfi prHctMHol treSource

flow data fromthis |ogical channel up to the
grantisnwillobe " ®eavhibyi the Bdheds| edreaalt,othe , Nodelaicanngore

yl oad" or the available MAGd.flow 16 data for tha
effawrgivf afoaie) Roarea off, 16 (desirbid. tor heva; Fae JumguRD of
il - ' . d
SRR SR8 A L TG e s
aRaymoad" efficidaithg utiliaedcaadntseeonyd MiCrémsederdata rates are

i.nformati on, and contrql _signal i.ng overhead, step 1312,
aqheveqd okirerdarsto aeepmmlish thip, Hiip nesgssaay 1aheraiant lypited

sl jcIllatt P}?e EB% Qé YRR %%ES&' Lgneghe current grants, and this
payload size is used to quantize the amount of scheduled data allowed by
the grant before multiplexing of the MAC-e/es PDU. Better physical
resource utilization and increased data rates is achieved by effecting the
E-TFC selection and the multiplexing algorithm.

[0062] Figure 12 is a block diagram illustrating a simplified architecture
for EU multiplexing. At the WTRU 1414, MAC-d flows 1403 for various
logical channels 1402 are provided to the MAC-e/es 1404 by the MAC-d
1401. An E-TFC selection device 1405 selects an E-TFC for EU
transmissions, such as on an enhanced dedicated channel (E-DCH) TTI
basis. The E-TFC selection device 1405 receives inputs, such as

scheduled grants (SG) 1406, non-scheduled grants (NSG) 1407, power
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Payl oad" and "Remai ni ng Schedul ed Payl oad" are both
used up, or "Remaining Payload" is used up, or there
is no nore available data to transmt step 1313. The
MAC control signaling overhead such as scheduling
information is added to the PDU and the PDU i s padded
to the selected E-TFC size, step 1314 [0061] This
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DPREENE? rei BB tha, BHFCL Preliund . priadifp o lsg, o Crant
n%lz%ftfd aC tl ev}ﬁgté 'tﬁsdm%&ﬁnﬁ%: UohRE beanaftislaked data

tes are I'n order to acconplish this, it
allsweddss she yesourcbegrgntantan ioctte etwesme B-RHC sdlectioil #E05

apiyPoamulimlexce 00 1410 drprbapiRrer GSTA 1410 multiplexes
TN R

bESS QiizaRiAdl td HRdrieOFl0861 M&Qél@&h@dséléét@drﬁt’EECl SThe MUX
achieved by effecting t E- TFC sel ection and th

1410 o pltindexes the MA%ﬂqwmgq)&Fa@@ﬁ— beadex snfgrmaé@kl 1409,

afil 151 SRR AL PReirro Batsh TCoRel L TR, oPls, The
M.’@C'é)?EUé Qgi‘f%roﬁﬁé’éH‘B{ésthyM@}@rlﬁlgr od dedctdd EDEFC, and
MAC- e/ es 1404 by t . An" E- TFC sel ection

power ceffsbd Odres pracidedato B "pFHstiaaﬂ lﬁMertd@m@&n(PHﬁnéMZ for
such as, on an enhanced dedjc cha - TTI
tl{%@iﬂ%lssmﬁe RO FEhe oPBRRNGH JRAICRIeNs GRS, Goannil) (E-
C ts (SGQ 1406,
non gsi)n %i‘? Gaﬂ%%}?ﬁ %qg%@dﬂ%{ g power 17 offsets

[d089] 14A8, thdMbakeagteitionNods B i i aRedivoNetelork Controller
SI nal i ng overhead (MAC HEADER) 1409, buffer

peidy tha 2P CHKE)- 413 awe ren@ypéoﬂ%prwsg@bﬂ a PHY
12?8 ot r%ﬁorf)gge %tgﬁonll&gée-herﬁ %I. nq.h% WC-e PDUs 1417 as

produced by the PHY 1416 are demultiplexed into the constituent MAC-d
flows 1419 and logical channels 1423 by a demultiplexer (DEMUX) 1418
of the MAC-e/es 1420. The MAC-d flows 1419 are delivered to the MAC-
d 1421.

[0064] Figures 13A and 13B, taken together, is a flow diagram of a
multiplexing procedure 1100 in which the amount of multiplexed
scheduled and/or non-scheduled data is adjusted to more closely match
the next higher or next lower E-TFC size while performing data
multiplexing. Within the order of priority multiplexing loop shown in
Figure 10B, if the amount of data to multiplex is limited by the grant, the

amount of data to multiplex is adjusted according to the next larger or

-18 -



power to performthe E-TFC restriction procedure).

Al so, "Grant Quantization" that adjusts the maxi mum
anmount of nultiplexed data allowed by the resource
grants can occur between E-TFC sel ection 1405 and the
mul tipl exer (MJX) 1410. A nultiplexer (MJX) 1410

mul tiplexes the MAC-d flows 1403 for transm ssion

i
SARFRE IR 42 SSRRARS W INGuP3A" GUATRIRHY. o b
nfml:ﬂpilé?ﬁedX&StKéW@th%efgzﬁmS 1403, adds header

i nformati on 1409, and adds paddi n%h i f needed, to

[GR65¢ iRetfwernsg te Figerecl Fonsstep. 1 Hife thememaipmgstotahnayload

d h
e e, By MEGGRIVC R TR fethmmeimine

séféﬂﬂecﬂ-%@léﬁ is 568§ 'fhésrhﬁﬂnﬁiiﬁf sthelgedanadto multiplex,
dedi cat ed physi cal channel (s) (E- DPCH(s)) 1413 using

ahfeheeteanapdng-AFCscHalifed paylodrk ibast totthel vraxhode Bon-
i,0 Network Controller (RNC) 1415, the
S@%@?éﬁt@é&@‘ﬁ@%’%cel ved and processed by a PHY
f 4
I o A STl e

rérﬁhﬁuh@ Qoﬁaﬂr}%tylbw ds BBerehinkl ansstdyd 19 18nand,ogptidlally, the
channel's 1423 by a denul tipl exer (DEMJX) 1418 of the

rayaginingsnou-sgheduledvpeytpad end noneschedulps Aaéﬁe@ gaeater

t he MAG .d 06 13A
t}t%‘gé?’FPe step ﬁ%%’l {n‘?ﬁ %‘@ PE’%H! S"g %Fﬁ??. pf@% R A8 Selected
rdlHB¢E Y §hd 190 ouht Wof Qﬁt& h&lr@&&y Ngn u@fipIBxeti EhekRling MAC

schedul ed and/ or non-schedul ed data is adjusted to
hemder aterbehq) phtscthe tdreanerg shhgdh'eledqrayieatd ($t@m120) The

RGP ECh RSt BRI igl SR, FLREL R fize mifus
O] S50 B BURAPL GAESA DGRAAERLMAD e
overhadil)st ed according to t he next larger or 18

[Oilrfri%l;bl,é{j sEépTESZSSI ngr aeca%(l)lr (sjclzlg]egdlhgg cahr;Dnlg]etl gff thfast priority, the
minimum of the remaining total payload, the remaining scheduled
payload and the available data on this channel is multiplexed. The
remaining total payload and the remaining scheduled payload is
decreased by the amount of the data multiplexed.

[0068] Referring to Figure 13B, in step 1130, for each non-scheduled
channel of this priority, the minimum of the remaining total payload, the
remaining non-scheduled payload and the available data on this channel
is multiplexed. The remaining total payload and the remaining scheduled
payload is decreased by the amount of the data multiplexed.

[0069] If it is determined in step 1135 that the remaining total payload is

zero, or the remaining scheduled payload and the remaining non-

scheduled payload is zero, or there is no more data available for
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mul ti pl exed by the sumof the grants. [0065] Referring
to Figure 13A, in step 1105, the renmining total
payload is set to the maxi mum possi ble MAC-e PDU

payl oad, the remai ning schedul ed payload is set to
the maxi num schedul ed data to nultiplex, and the
remai ni ng non-schedul ed payload is set to the maxi num

t&%mﬁgﬁ%d Lﬁhg dsﬁ@%%tﬁoy%lé']?ﬁ% tglaa]t AII poggsarhe% Size of

remaining’sc s 1eS<% han o

théemuliepleked dhthoisabeldatddoathd paddeierisiairiéd fo $hepPMAC-e
1110 and, optionally, the renaining non-schedul ed

P@HJI @amaamh ﬂtm sighatlmeseswray a(step grid.ePtherwisez éhe next

I T
IR RrBE Marh hvpatible Tiotahbuttsint idpliad m 3hAT 115, 1t
SHHufd Qé et ﬂidf’ccﬂ'altﬁbf] %M@elé&ﬁ%@%%%&&h@%% pti'idﬁtyt ﬂlestep

remal ni ng schedul ed payl oad (step
11 édpitnisredse phesibleefhigp dyl sedetti thecnghbstt prlbt'neay degieal eldhnnel
E—T Csiz ninus,g%?e anount of data al ready

?JPQR gen PHIVIERA-ng MAC header overhead). [0067]

[%%Oirlﬁ%y?&t e BT BRI £ R ang b s 1200 in

atdrdha@with andthedemdadinait.oadtlendrimelignised ahse; MAC-d
data on this channel is nultiplexed. The remaining

floer drtpay imuliiplaged Hate enBlACry PRHewntik dhpamendt |0£ data

afl5568] Tacec P PIEERE e SehetRg B s aed ot
awlﬁ%ﬂq’gﬂh%@chm@&lﬂ&; id fdaynRgi ority, the m ni mum

of the remaining total payload, the remaining
[00511] Refextup addipgythedd Ave RIRES tovmialtelothe daleate:chEt’EF@ size,

mva MAG- fléf@v”#a%'a‘i'g Sheltinlgd ieomaelauss oS, (the
e SR LT PR U ey mace

tiaybrathrigsr BZEFC sk rehgivetmihé aganhadudaad a:layvbahdy the
and the remai ni ng non- schedul ed p%yload is zero,
sqhediuded samd nene sghedulgdaigrantse Pepferably for the additional

multiplexing, only scheduled data of the highest priority that is available
for transmission is used, and non-scheduled multiplexed data remains
limited by the non-scheduled grants.

[0072] Alternatively, multiplexed data is reduced to support the next
lower E-TFC size relative to the amount of data allowed by the scheduled
and non-scheduled grants, if the multiplexing block size, (the MAC-d
PDU size), is less than the amount of needed padding to the next higher
E-TFC size. Optionally padding thresholds other than the multiplexing
block size for reducing the E-TFC size can also be considered, or the
required padding to match the next lower E-TFC size being less than the
larger E-TFC by some margin could be used as a criteria for reducing the

E-TFC size.

-920 -



-19- transm ssion, the snmallest possible E-TFC size
that supports the size of the nmultiplexed data is
sel ected, and padding is added to the MAC-e PDU to
match this size if necessary (step 1140). O herw se,
the next lower priority data available for

transm ssion is selected in step 1145. It should be

d&%i‘ketf@&tncéétt&‘ §he %ﬁ@lr&eétec%taa uit!?glexgﬁ c&ﬂfﬁ% t? grants,

Ity in ossibl'e jus

aﬁ@'tﬁ@tarhbﬁnh o H@ﬁ taat eahthe hdtipldxadhasvoetling tb dedected
not been serviced. [0070 F| %gre 14 is a flow di agram

EcfFg takesi mtexacw@u,mt ooinfermatienrarthasher cantrol

C-
SRS Y ‘i”ﬁ‘FAe}Jégh atine Lt SRS PRUT R
[V NRe R riat %0 pldrveedat Ochlée s 1tdse! gagablay ETFC size is

schedul'ed or non-schedul ed grant associated with each
sdlb@ed thlaowupportsaheesze PO 2lrBady meulbgdekehdatee (iMadng

MR Bl e R R 1EHE) T e Bk SERRO Sl gepayiond
alé% Egl %%1ﬂ1££ﬂ8ﬁ's%ﬁéd?leﬁ f)é?}ﬁlﬁa& hean hgf t@%@%ﬁonal step

ng requi ext Iarge

12 B0)atth¥ ereitaihhes aovl Paydbadlds @ qlall doethebyelbbird E-TFC size
schedul ed and non- schedul ed grants, Preferabl
minws dide Bt oftihe dagxi aigeafwayuéfenl@aadeangf\éxdanganAC

p that is available for
h‘%?‘fﬁﬁs%ﬁ%@?%‘?? (:SJE l‘é#) and non-schedul ed mul ti pl exed
gwedﬂ%' fbﬁnaiﬂlmgt ﬁﬁapxp ?mm% eaRIUtIRth %aéﬁ&al to the
[OO 2] Alternatively, i pl exe data|sreduce to

rmﬂlnpl:mdmg doakesize df @aeh MA'G:¢ fhoweas detarivimetiant step 1220,
t.he schedul e

t b d
Ozgggg héehs %éé %}hﬁ%néil 1°¥ F#é‘smli’lr%qr yex‘%f‘galgilmu@l Ag, the
T O T s P oo

m@tlpwk@lil Yamdﬁhélgrélhaﬁﬁhg| dstait payldddararidiethe remaining
mul tiplexing block size for reducing the E-TFC_ size

sahgdulgd paplwaddsslesseased by theamewntpf datgp ayttipdexest (step
1%)0 Tntstegp qgﬁb Jthe nexéE lc;rvgeq' ic’)h%)%t?feécﬂgduf%%sdét%agvélkf&le for
transmission is selected. In step 1235, padding is added to the MAC-e
PDU if necessary to match the size of the selected E-TFC.

[0076] Any combination of the above embodiments may also be applied to
achieve improved multiplexing efficiency and radio resource utilization.
[0077] 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 preferred embodiments or in various combinations with
or without other features and elements of the present invention.

[0078] EMBODIMENTS

[0079] First Group
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| arger E-TFC by sone margin could be used as a
criteria for reducing the E-TFC size. 20 [0073]

Ref erences to the anmobunt of data nultipl exed according
to grants, and the anount of data that can be

mul ti pl exed according to a selected E-TFC takes into
account MAC header information and other control

. i o .
R B SBIAERLA R 1A LOURRE H00u8hiPed data
38 Tl d¥edy Era’l':l?ﬁ‘e§hl>@odk5s1z§el ected that supports the

size of the already nultipl exed data (| ncl udi ng

[0 e’IFheom@ﬂh@b@ any pejpr st groyn emhodiment mh@gem the block
schedul ed qg[ .and the remai ni ng non-schedul ed

SIEEJP GAEaPE %‘%ﬁ&’g?c ¥%ero (optional step 1210), the

[6EER I TH Bt RERLT RAY pPRR ﬂx%t %ﬂ&%ehfboﬂlﬂxﬁeﬁ@ wafdreth Baelblock

sizé mnus the anount of ta already multipl exed
sizens Ianthrﬂgaﬁ‘d&@plhﬂatiemspvﬂrbﬂeaki)su(es(ﬂi‘efFFIBl5) [ 0075]

dckashy Toe, TERELOE 45 oty v Sous ybrizatn pikergin the
thﬁer@ﬁa?f%{Bﬂe@e&l b%eﬁ&%ﬁ% nt. fOr each schedul ed

anne priority, i mum of the

[008Ri Thoagmbiia@l ofanpadiandirsthgrawpi dmbbdindaita witerthi she
channel is nultiplexed, and the remining total

apaytised datalis brsedermpmongschedmderlgeantpay | oad i s

(G554 RS rmthad" B 3R Hrich S5 Refth ' SRPOIRROAS Wilhaoin dhe
qﬂéﬁﬁzé‘dﬁhka@@ Badedon ﬁrs@Fﬁ?i'gSg‘i‘a%'ﬂ is sel ect ed In step
1235, padding is added to the MAC-e PDU if necessary
[a086}eThed mbthal o afy tpveors firstc geowiE- SRR dip@OT6 whirgin the
comhi nat.i on, of t ve enbodi ments nay al so be
quapiized datp lsameg\‘/‘ée‘fﬁﬁ%ved mul ti pl exi ng efficiency

[®§§Q r'f‘ﬂé %E 'of eaxﬂl 'p'r (ﬁ'a 1'r§’tn ro1[11.|2 Oglﬁi)o(ﬁlnﬁé'}&u SherBf the

ures an enment’s O ese I nventi on are

qdgestizedddtd s ixdﬁﬁs@h@hﬁléd@l@t@n‘oodl ments in parti cuI ar
conbi nati ons, each feature or el ement can be use
[0088h d hei misblaed phanp e fiesheypuR eaplpdiment wherein the data

is medium access control dedicated channel (MAC-d) flows.

[0089] The method of any first group embodiment wherein the data is
packet data units (PDUs).

[0090] The method of any prior first group embodiment wherein the data
is medium access control dedicated channel (MAC-d) packet data units
(PDUs).

[0091] The method of any prior first group embodiment wherein the
quantized data is based on a power offset.

[0092] The method of any prior first group embodiment wherein the
quantized data is based on scheduling information.

[0093] The method of any prior first group embodiment wherein the

quantized data is based on medium access control header information.
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el ements of the preferred enbodi nents or in various
conbi nations wwth or w thout other features and

el enents of the present invention. [0078] EMBODI MENTS
[0079] First Goup -21 [0080] A nethod conpri sing
quanti zing data so that the quantized data nore

cl osely matches a bl ock size. [0081] The nethod of any

RS 7hir SRt ST AL grslg Sheplich, dlgsinng
s@lrebt:ihgfaj btk gizeup enbodi nent wherein the block size

i s an_enhance uplink transpart block size (E-TFC. . .
[0 3Thehmethed oof emyamylosr fisst rreup ¢mbadirasmib omising

<4JB58"% OB YA SRERTBHAL P P BAOR TaBlf dihMnasion

(BFEydi nent wherein the quantized data is based on a
non-schedul ed grant. [0085] The nethod of any prior
[6096]t Theonmetbodoofi mmyt pwiver first tgreup gerabodineent xpmprgsing

ased on A t..[0086] Th t hod qf
SRR aner Qoo S Ot AL Ty GRe PRBARESS (i piansport
f@%&é@&%@%@%@dmga. [0087] The method of any prior
t

Irst group e di ment wherein the quantized data is

[009V7]sTheduletHod adbf.any0@sRlr Tiret rbhpdembodimient iwherein a
first. group enbodi nent wherein the data is nmedium

seleetedsbloehsizslis hagpd anctiseirsiried stamc- d) f1ows. [0089]
T T L
sélbcR@b1BEk Sizefik bakedbAUPnSARCHEABIRH gt ei n the data

i s medi um access control dedi cated channel (MAC-d

[ eThdamethod t of appDpgior first group embodiment wherein a
selected block size is based on a serving grant.

[00100] The method of any prior first group embodiment wherein a
selected block size is based on medium access control header information.
[00101] The method of any prior first group embodiment wherein a
selected block size is based on scheduling information.

[00102] The method of any prior first group embodiment wherein a
selected block size is based on a power offset.

[00103] The method of any prior first group embodiment wherein a
selected block size is based on a buffer occupancy.

[00104] The method of any prior first group embodiment wherein a
selected block sized is selected from a plurality of block sizes and the
selected block size is a next smaller block size.

[00105] The method of any prior first group embodiment wherein a

selected block sized is selected from a plurality of block sizes and the

selected block size is a next larger block size.
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[0091] The nethod of any prior first group enbodi nent
wherein the quantized data is based on a power

of fset. [0092] The nmethod of any prior first group
enbodi ment wherein the quantized data is based on
schedul ing information. [0093] The nethod of any prior
first group enbodi nent wherein the quantized data is

[@fﬁj O@gﬁ%}{% §§ ﬁﬂg%;ﬂ%s}hg?oqg{ [ 'nmocaﬂﬂ%tn'toaherem a

skl bRtk §080 rleédectedeﬂrﬁﬁlt anglugality of Iﬂb(Zle s1ie@0@15(]l the
The nmet hod of any prior first group enbodi nent

seleniad klonk s1zae1sdaas|edgmaalb lagetunti ofdafe o diedransmittad #nd is

tht BERE it BREPT 1t BBy ofBloterattd shi A gl Bt oes

n%@bﬁ édntgleaalgbgﬁkogagga.assom at ed vvlth an enhanced
upltnk transport format conbination (E-TFC). [0097]

[00kD TeThe dnethad yofpangr pfior sfirsgr gxqcupe eindelidierent wwheeéin a

a sel e d bl ock b d l.ed. t

slooal biask Hgefds SHCaRY PR PRreliig obodnsienRd the
I

sxn\%gfe?c egulsg ﬁ%a%gdkb[no%xs g?ﬂo?ﬁ'xeﬂ c?rfe o?aﬁﬁgg b%ntg%}smrl‘?ted and is

the M3éclOERe P @B thdpNiraMierof blosk ssgldeligishanhalléstethat
is based on a serving grant. [00100] The nethod of any

epededs theragnogmioefpdat@bodi ment wherein a sel ected bl ock

base di um acces ontrol headgr .
GO ThBoaTethodo DB T ERRE: fet arodh, SEPgment cyherein
pgagﬂ% %mdmhe%rﬁhib@d gel ected bl ock size is

ased on schedul ing 1nformation. [00102] The net hod of
[GONORrThe rhettstd gf amy privodirengronipeemibodamestivelseredn the
bl ock Osll ze i.s based or&fa power offset. [00103] The
qraphged data sy trsnsghtieds st group enbodi ment wherein a

[00110] The method of any prior first group embodiment wherein the

quantized data is transmitted on an enhanced dedicated channel.

[00111] The method of any prior first group embodiment being performed
for a code division multiple access air interface.

[00112] The method of any prior first group embodiment being performed
for a frequency division duplex code division multiple access enhance
uplink communication.

[00113] The method of any prior first group embodiment being performed
by a wireless transmit/receive unit.

[00114] The method of any prior first group embodiment being performed
by a user equipment.

[00115] The method of any prior first group embodiment wherein the
quantized data is received by a base station.

[00116] The method of any prior first group embodiment wherein the

quantized data is received by a node-B.
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sel ected bl ock size is based on a buffer occupancy.
[00104] The nethod of any prior first group enbodi nent
wherein a selected block sized is selected froma
plurality of block sizes and the selected block size
is a next smaller block size. [00105] The nethod of
any prior first group enbodi nent wherein a selected

BB A SO TR ALt b n

e ze'1S a next a

qbhAtikedidata is 2eel UG h rhideo fABtWertk edntasl¥edri or fir st

group enbodi nent wherein a selected block sized is
[ 18] tSedond &moappl ural ity of bl ock sizes and the

ted block size is based o unt of. data t,0 .
(GE LS Srefeen SniSnidredhbeonBR UT RN Rim Bt A Pisical
1Rlprality of block sized that is a largest that does
ot exceed the amount of data. [00107] The net hod of
[GON20) rTer WTR Bt ofgrmyupriembadiodémie nvio€ thé recndsgtompt wherein
bl ock sized is selected froma plurality of block
the IEERLhi® 2 neer egupsaY- bl ock size is based on an

t m@f ' [ t
AT a3k SR S5t B9HD SRy e il s
cSiPrisesd 4 hidledi®kCeRessst Rentrabunt dfdicketed. ch80ASBIMAE-d)

nmet hod of any prior first group enbodi nent wherein
meadei ng i s added to the quantized data. [00109] The

t hod,of [ first.grou odi mept ,wherei n t he
[Mi ?2‘8 g@#ﬁﬁ s‘%{ PR¥s W{O?e&nﬂ[%g%fé‘]t Hhehe SR, 8TouP
i ' odi nrent wherein the
cqu ﬁtﬁ;h%%g I%g?zﬁliegg{r%rj%ﬁg;nﬁgi ted on an enhanced dedi cat ed
[@0123) &The WHRW1Gf aktyepriet kotbodfimany of the seddndsgrogpouperein

enbodi prent being perfornmed for. a code division .
2 f1plexing e@g%n%imuftmlgmsa@é@{lpaeffg?swm nodlegkicated

R B A, 4 NGB R BB i
(MAsppacltdita units (PDUs).

[00124] The WTRU of any prior embodiment of the second group
comprising an e-TFC selection means.

[00125] The WTRU of any prior embodiment of the second group
comprising an e-TFC selection means for selecting an E-TFC out of a
plurality of E-TFCs.

[00126] The WTRU of any prior embodiment of the second group
comprising a MAC-e/es.

[00127] The WTRU of any prior embodiment of the second group wherein
a MAC-eles comprises a multiplexing means and an E-TFC selection
means.

[00128] The WTRU of any prior embodiment of the second group wherein
the physical layer produces an enhanced dedicated physical channel for

transmission.
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upl i nk conmuni cation. [00113] The nethod of any prior
first group enbodi nent being performed by a wreless
transmt/receive unit. [00114] The nethod of any prior
first group enbodi ment being perforned by a user

equi pnent. [00115] The nethod of any prior first group
enbodi nent wherein the quantized data is received by

(B0 RAR CTRE N3ty bORES OhrilP alIBOMLA! oftHo AdeBhd " &ioRp for

quanti zed

pegfoeming styps ofl aglethidds Zut] SI0fle/ bmbodimehbo df ohe dirgt group,
prior first group enbodi nent wherein the 1%uantl zed

edeluding theent ptainvelviagidehaske stationoNede-B or RNC.

OFER I SRR st ity RulifdRS of the, sepopd eroup
chbRYelsing ORb48k Thie ﬂé’r—f&@nﬁfn\%a_'ﬂ}ie péﬁe@é emetm Rt bhehe

second Qroup wherein user equi pment.
epﬂﬁ)ﬂmpnﬁw of WieRlrstf gramyp, pxclmdnegmb@l embudinenthmwdeimgdhe

rou nggé ﬁg di um access control - dedicated
bage § FOI{ 9d§3 . [00122] The WIRU of any pri or
W ubhe second group conprising a
[mJ tSp;IlFIgm ng ans. [00123] The WIRU of any pri or
[GoTi3R]iAve Eﬁfraétrhbm&e@mpbxwm wpmpresiagm physivhl lapbexi ng

means mJI ti g;a@xes medi um access control - dedicated
JryqtByes cpmpengRtiaing e daier embodynent of the

UG s G gy AR TR e
sEHtyp conprising an e-TFC sel ecti on neans.

[00134] The infrastructure component of any prior embodiment of the
third group wherein the infrastructure component comprises a Node-B.
[00135] The infrastructure component of any prior embodiment of the
third group wherein the infrastructure component comprises a Node-B
and a RNC.

[00136] The infrastructure component of any prior embodiment of the
third group comprising a demultiplexing means.

[00137] The infrastructure component of any prior embodiment of the
third group comprising a demultiplexing means for demultiplexing
enhance uplink medium access control packet data units into medium
access control- dedicated channel flows.

[00138] The infrastructure component of any prior embodiment of the
third group comprising a medium access control — dedicated channel
means.

[00139] The infrastructure component of any prior embodiment of the
third group comprising a medium access control — dedicated channel

means for receiving medium access control — dedicated channel flows.
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[00125] The WIRU of any prior enbodi nent of the second
group conprising an e-TFC sel ecti on neans for
selecting an E-TFC out of a plurality of E-TFCs.
[00126] The WIRU of any prior enbodi nent of the second
group conprising a MAC-e/es. [00127] The WIRU of any
pri or enbodi nent of the second group wherein a

0 %0s 85 8 agé&%ﬁ%o%bgﬁgﬁw%@%rmbemﬁdm the

sel'ect’i on "~ neans. any prior
1@ agotp nwhefeihhthes phgsidabiHrr wteivisnan teihaplyd i dedicated
| ayer produces an enhanced dedi cated physical channe
phpsicak ¢hamnelssi on. -25 [00129] The WIRU of any pri or

[ t of th d f i Ng. St
G o B leieoe e RmBhPE oF Syt Bk “pRbEHEE0R ehe
Loding t . . . O
RS TR LAy, OOk ke e Bkaliptning
rexebddgnmeetiwh 4dvess eonti] gnhiamced andiik ipagkeakdata fugrits as

performng §he steps o t hods out of the

P’Eé’rﬂ’g’&@fl %rﬁ%i’ﬁgmﬂﬂétsqultg‘ﬁ qﬁ% gF0URxcl udi ng t he
enbodi ments involving the base station, Node-B or
RNC. [00131] Third G oup [00132] An infrastructure
conmponent conprising a physical layer. [00133] The
i nfrastructure conponent of any prior enbodi nent of
the third group wherein the infrastructure conponent
conprises a base station. [00134] The infrastructure
conmponent of any prior enbodi nent of the third group
wherein the infrastructure conponent conprises a
Node-B. [00135] The infrastructure conponent of any
prior enbodiment of the third group wherein the
i nfrastructure conmponent conprises a Node-B
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and a RNC. [00136] The infrastructure conmponent of any
prior enbodi nent of the third group conprising a
demul ti pl exi ng means. [00137] The infrastructure
conmponent of any prior enbodi nent of the third group
conprising a denultiplexing nmeans for denul tipl exing
enhance uplink medi um access control packet data units
into medium access control - dedi cated channel flows.
Claj®8138] The infrastructure conponent of any prior
enmbodi nent of the third group conprising a nmedi um
access control - dedicated channel neans. [00139] The
1. | nfAr agirelsdsUrtea heraRPRRBIveOfudiny (WTRU) cobmpirisng: of receiver
the third group conprising a nmedium access control -
configuiiedatoens cetvaratdeashenmservang gsant andptleastonaperssheduled

sy BGRB8 BB OTA Loy S 1672 SRRk At hiuled data

trarfs%ssik;ﬁi LAd HHRURL MBSt bhe thkh BT A8 elis! £CGa¥€Sfor non-
an enhanced dedicated physical channel. [00141] The

schadnfledduta ctarsmsesiomonent of any pri or enbodi ment of
the third group conprising denultpl exing neans for

deUIAPRXIAS deve&e cohfgursdtdhakesies darat 6Pmedium access
enhanced uplink packet data units as produced by

contenbodi dedicatesf chhnnel (MAGrduflows2intgl aj medium access control
wireless. trapsmt/r Y ni t conprLsiha: .

enhiied feiicabdheanpeflaCeldiredos] Grbashnp (ETUDP by Repein the

MAGABDBHadla ls%sho‘é’\'%eieg‘é’é}' SRAS el dize 350 Phe 1RSSR dhhanced
the at |east one serving grant is a grant for

dedzatebchathdatransporafermas combinatioh LT FCe kst does not exceed
non- schedul ed grant js a_grant for npon- sche%yled dat a

a finst giverhased @t least on the at least one serving grant and the at least one

non-scheduled grant, wherein the multiplexed data includes scheduled data

for transmission;

an E-TFC selection device configured to select an E-TFC for
transmission of the MAC-e PDU, wherein the selected E-TFC does not exceed

the first size; and

a transmitter configured to transmit the MAC-e PDU processed in

accordance with the selected E-TFC.

2. The WTRU of claim 1 further comprising a physical layer device
configured to receive the MAC-e PDU from the multiplexing device and
configured to format the MAC-e PDU for transfer over an enhanced dedicated
physical channel (E-DPCH).
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a mul tiplexing device configured to nultiplex data of
medi um access control - dedicated channel (MAC-d)
flows into a medium access control enhanced dedi cated
channel (MAC-e) protocol data unit (PDU); wherein the
MAC-e PDU has a size not greater than the size of the
3. | arggsyratharcdsim dedineatiodehanseizt iamaned tat f10458én the at
conbi nation (E-TFC) that does not exceed a first size
leashamed setvihg agitansn thbeataﬂedseaa’te moa-shediuleyl grant, amd control
the at | east one non-schedul ed grant, wherein the
in Owﬁom exed data includes schedul ed data for
transm ssion; an E-TFC sel ection device configured to
select an E-TFC for transm ssion of the MAC-e PDU
wherein the sel ected E-TFC does not exceed the first
4. si The WTRE dfrchmiswilt whiereianfliegfiredsive it basediat ledst on the at
MAC-e PDU processed in_ accordance with the sel ected
least.opecserying iggapi RGO Rt dpasthpae mpn-srhedidergraphgand a power
offs hysi cal |ayer device configured to receive the MAC e
DU fromthe nultiplexing device and configured to
format the MAC-e PDU for transfer over an enhanced
dedi cated physical channel (E-DPCH). 28 3. The WRU
of claim1l wherein the first size is based at | east on

5. t h&hatWTRIdof chaian dewhiergingihenfirstt fiee as baged mtdeast on the at
N W I PRI

infol8asinon the at Ileast one serving grant, the at |east
one non-schedul ed grant, and a power offset. 5. The
WRU of claim1 wherein the first size is based at
| east on the at |east one serving grant, the at Ieast

6. o ThAdNIHY B reltim HiBeigiar e dlrg e d R G FoppTRes the size of
the SHRARPILEdIdIRAST 2€ Of

7. The WTRU of claim 5 wherein the multiplexing device is configured to
multiplex the scheduling information into the MAC-e PDU with the MAC-d

flows.

8. The WTRU of claim 1 wherein the multiplexing device is configured to
multiplex MAC header information and control signaling overhead into the

MAC-e PDU with the MAC-d flows.

9. The WTRU of claim 8 wherein the multiplexing device is configured to
multiplex padding into the MAC-e PDU on a condition that a size of the MAC
header information and control signaling overhead combined with the
multiplexed MAC-d flows is less than a size associated with the selected E-

TFC.
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the nultiplexed data. 7. The WIRU of claim5 wherein
the nmultiplexing device is configured to nultiplex
the scheduling information into the MAC-e PDU with the
MAC-d flows. 8. The WIRU of claim 1l wherein the
mul tiplexing device is configured to multiplex MAC
10. NeqdRrWIHO IRl 4iah @wﬁef&ﬂtm hﬁd&ﬁ&iﬂ thg pr&{iﬁgag 14 than a
the MAC-e PDUwth the MAGC-d flows. 9. The WIRU of
sizeanlfal MACdRDEI.N t he mul ti pl exi ng device is configured
to nultiplex padding into the MAC-e PDU on a
condition that a size of the MAC header information
and control signaling overhead conmbined with the

nmu I j i at.:
1. PR it 11658 R, o gt e
fromae Naidie - Bnaadoihet aDﬂeésfteomdlan@hleduleﬁb gramiaoriginagties drom a
of a MAC-d PDU. 11. The WIRU of claim 1 wherein the at
radipapdwosk sosollph RN @nt ori ginates from a Node-B, and
the at | east one non-schedul ed grant originates froma
radi o network controller (RNC). 12. The WIRU of claim
1 conprising a MAC-e/es which conprises the E- TFC

12. seffhet WAIRU i d18idNH cohprisihg iadd MXCrgedewhieR . cobdprides the E-
met hod for transferring data over an enhanced
TFCusalpetaere deviea mmel thepm xingdeyicei ng: recei ving at
| east one serving grant and at | east one non-
schedul ed grant, wherein the at |east one serving
grant is a grant for scheduled data transm ssion and

13. 1ha Rkth@PEr 12RRRIFANPCNAAURE 4 8Ahahéddedicatdd ERinnel (E-
non- schedul ed data transm ssion; nultiplexing data of

DCHhg dbonpristngssecetvingot leagt dne aterdinghgrard] andszc-ledyt one non-

|nto a nmedi.um.,access control enhanced dedi cat ed
schedhlo AR BSO Bt IR nOT | TV BEL) S e SERRE for

scheI}{lei%dE Y hafsRisids HRf 85 8R Rast 3B non-scheduled grant is a

grant for non-scheduled data transmission;

multiplexing data of medium access control — dedicated channel (MAC-
d) flows into a medium access control enhanced dedicated channel (MAC-e)
protocol data unit (PDU); wherein the MAC-e PDU has a size not greater than
the size of the largest enhanced dedicated channel transport format
combination (E-TFC) that does not exceed a first size based at least on the at
least one serving grant and the at least one non-scheduled grant, wherein the

multiplexed data includes scheduled data for transmission;

selecting an E-TFC for transmission of the MAC-e PDU, wherein the
selected E-TFC does not exceed the first size; and

transmitting the MAC-e PDU processed in accordance with the selected
E-TFC.



the size of the |argest enhanced dedi cated channe
transport format conbination (E-TFC) that does not
exceed a first size based at |east on the at [ east
one serving grant and the at |east one non-schedul ed
grant, wherein the nultiplexed data includes
14. Scmg%%o%fadsﬁﬁ ﬂsrﬁﬁépélﬁsﬂh‘érﬁrs% &hRCH mearhtﬁezﬁ%n the at
for transm ssion of PDU, wherein the
least elrec sexrvike TH@ndpehe nalt lest emtk mba-dechedulesli geantanahd control
transmtting the MAC-e PDU processed in accordance
infoygpapiophe sel ected E-TFC. 30 0 14. The method of claim
13 wherein the first size is based at |east on the at
| east one serving grant, the at |east one
non- schedul ed grant, and control information. 15. The
15. meThednefhod ¢ daikd 18hwheidintthe fidst $izesisAmsed dideast @ the at
| east on the at |east one serving grant, the at | east
leash pmensgrvinh @danbdthyr ahtleasinene wnm%ed@ {¢d; grany eandrige power
ﬂéqpthod of claim13 wherein the first size is based at
east on the at |east one serving grant, the at |east
one non-schedul ed grant, and scheduling information.
17. The method of claim 13 wherein the selected E-TFC
supports the size of the nmultiplexed data. 18. The
16. meThednethod ofi claits l\ﬁfwhermnmhe adize isrfasedenti loastaon the at

toash nb sopro bR e ARG oo Bt b S ot nf M Eeduing
18 mhereln paddlng is multiplexed into the MAC-e

‘mfo hglr% a condition that a size of the MAC header

i nformati on and control signaling overhead conbi ned
with the nultiplexed MAC-d flows is less than a size

t th th ted. E- TFC. t hod .of
17, o P ol S BAin She SRl b%‘ﬁg; qﬂ«é& LAl e of
the &ulﬁbf'&eﬁfda%amc d PDU.

18. The method of claim 13 wherein MAC header information and control

signaling overhead is multiplexed into the MAC-e PDU with the MAC-d flows.

19. The method of claim 18 wherein padding is multiplexed into the MAC-e
PDU on a condition that a size of the MAC header information and control
signaling overhead combined with the multiplexed MAC-d flows is less than a

size associated with the selected E-TFC.

20. The method of claim 19 wherein an amount of the padding is less than a

size of a MAC-d PDU.
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-31- 21. The nethod of claim 16 wherein the
scheduling information is nultiplexed into the MAC-e
PDU with the MAC-d flows. 22. The nmethod of claim 21
wherein padding is nultiplexed into the MACe PDU on
a condition that a size of the scheduling information
21. COTRELNGHoMIIN oft REaiH! 16 PlivegsinVFifred sfch@&‘ﬁlih%_ i®®$mation is
than a size assocliated with the selected E- TFC. 23.
mulfipdexrezt imdd thé MAGe P whith éhe MACadnflomts. of t he
padding is less than a size of a MAC-d PDU. 24. The
met hod of claim 13 wherein the data is transmtted by
a wreless transmt/receive unit (WRU). 25. A base
ot adi aing: . . .
22. 7 T e BRITAS Sul PRI ALBERE ORI E ththe MAC-o
PD( brDRGdhdivieh thapvesiza ofatiewthadating indorniatioe barkiadd with
dedi cated _ channel (MAC-e)_ protocol data unit_ (PDU)
the fmdhipleredr MAG dleflows BPless thaner wre assreiated. withpbersglecked E-
TFCSi ze not greater than the size of the largest
enhanced dedi cated channel transport fornat
conbi nation (E-TFC) that does not exceed a first size
based at | east on at |east one serving grant and at

| east one non-schedul ed grant, wherein the at |east
23. onFhsenvihug efrdmim 22 whegreantanf amoust béthe paddiagsis less than a

. tra 1 SSi nd the at | east one non-schedul ed grant
Slzei%a;%%é'gtﬁﬂ or non-schedul ed data transm ssion; ga

MAC- e/ es device configured to receive the MAC-e PDU

and denmultiplex the MAC-e PDU into at |east one

medi um access control dedi cated channel (MAC-d) PDU
24. anThehaetl@ of elmine¥Boehéinahbidataed transwmittpdtbyt hewireless

MAC-d PDU; and_- MAC-d device configured to
tra%@@é"l@@ﬁ’%@%%ﬁﬁ@d MAC-d PDU and to output at

| east one | ogical channel.

25. A base station comprising:

a physical layer configured to receive an enhanced dedicated physical
channel (E-DPCH) and recover a medium access control enhanced dedicated
channel (MAC-e) protocol data unit (PDU) from the received E-DPCH,
wherein the MAC-e PDU has a size not greater than the size of the largest
enhanced dedicated channel transport format combination (E-TFC) that does
not exceed a first size based at least on at least one serving grant and at least
one non-scheduled grant, wherein the at least one serving grant is a grant for
scheduled data transmission and the at least one non-scheduled grant is a

grant for non-scheduled data transmission;

a MAC-eles device configured to receive the MAC-e PDU and
demultiplex the MAC-e PDU into at least one medium access control
dedicated channel (MAC-d) PDU and the MAC-e/es device is configured to
output the MAC-d PDU; and



26. The nmethod of claim 13 wherein the at |east one
serving grant originates froma Node-B, and the at
| east one non-schedul ed grant originates froma radio
network controller (RNC). 27. The base station of
claim 25 wherein the at |east one serving grant
or . } .
o do e e n 1
outmandtrlebbieond Ridal A@nnthe WIRU of claim 1 wherein the
first size is based at |least on the at |east one
serving grant, the at | east one non-schedul ed grant, a
power offset, and scheduling information. 29. The
26. Meiad n%tth;c;)ha'oF éﬁiﬁhqge%etrgfh fineStatSidRt! sndas89id grant
| east on e a east one serving grant, the at | east
orighittfte8 drort chbidde Bl fidithe ad lpasameohéisathedwnd grant originates
schedul ing information, 30. The WIRU of claim?7
froopaardinngtigenknepritzolien BNCexed into the MAG- e PDU on
a condition that a size of the scheduling information
conbined with the nultiplexed MAC-d flows is |ess
than a size associated with the selected E- TFC. 31.
27. ThehWIEasobtaidi Bf Waith 2R ivhaRimthenit Mdasthengadeiing grant

_is less than a size of a MAC-d PDU. -33- o
originates from a Node-B, and the at least one non-scheduled grant originates

from a radio network controller (RNC).

28. The WTRU of claim 1 wherein the first size is based at least on the at
least one serving grant, the at least one non-scheduled grant, a power offset,

and scheduling information.

29. The method of claim 13 wherein the first size is based at least on the at
least one serving grant, the at least one non-scheduled grant, a power offset,

and scheduling information.

30. The WTRU of claim 7 wherein padding is multiplexed into the MAC-e
PDU on a condition that a size of the scheduling information combined with
the multiplexed MAC-d flows is less than a size associated with the selected E-
TFC.

31. The WTRU of claim 30 wherein an amount of the padding is less than a
size of a MAC-d PDU.



