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 Third Generation (3G cellular system such as
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transni ssi on | at enc\ ENHANEED &IRIINKI ncl udes a Node-B
102, an RNC 104 and a wireless transmt/receive unit
(V\7I'RU) 106. [0003] As shown in Figure 2, the WIRU 106

& &g@gﬂh architecture 200 which includes
?m and an EU nedi um access contr ol
gMB Th(alﬁ%@séﬁt #Rntiensd reutedpp arwirkldseeermhuinitations.
tween a dedi cated channel AMC, (MAC-d) 204, and_a

Moys ipaaticilayby, the mmesgntzuerenm@ ipelated pmhaased ppdink (EU)
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HRHRLISSIAR MAC-e 206 is responsible for nmultiplexing
data from MAC-d flows into MAC-e protocol data units
(PDUs) for transm ssion, and for selecting proper EU
BAGK@RQUN& mat  conbi nations (E-TFCs) for EU

b7 TS 05 G900k T (B QR S8 2030 S3! A0S vctem
f(g(gsﬂx élhﬁh E‘?gt‘f‘reBl 1827 ?9v1td § 1&@? J‘%eni@_ Bu Hlnkdﬁgﬁ) data

nne require ast annel Iocatlons

ﬁh@uﬁgbﬁt/ hdddrahsmhidasi la&&hy dithedystgnanos 1pchulled edNbye-B
de-B 102, and channels that require ?{ nuous
302,c0nRNG 4 Odrandon Wif@lléls iwansmifEaceive No#| % t@r Hg s

BB St A, & R SRR, g
SRt ERPOOUNERh 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 (BE-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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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 multiplexed MAC-e PDU and corresponding TFC are
passed to the phyS| cal layer for transm ssion. [0014]
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supported E- TFCs. [0016] It is expected that when EU
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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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transport block size. [0019] Wen the anount of
schedul ed data is adjusted to nore closely nmatch a
E‘{;@MMEA ggy E- TFC, the naxi num anount of schedul ed data

nmul ti pl ex, the schedul ed payload to transmt, is
[oe18} I’ﬁhaaeqbrbseﬂthm\&mnon 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 1is allowed by the non-schedul ed grants. .5
[0020] This quantization is applied when nultipl exing
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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
using 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
eamloddimentur e for EU mul ti pl exi ng. [0034] Fi gures 13A
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orporated into an
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



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 nultiplexing 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 WITRU
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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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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G780 ORI RR O 86 By gchreoladingg ey by
fisketidedof- Ik Cendzdf-datat apda6)r. iGnehee MACqee P thieeder
padding is acconplished inplicitly by insertion of an
BHermatight a i ndicator in the MAC-e PDU header

. Con. 4 L o . .

(B RLES o PRk il oy bR S0t Bbrdting o
e PDTEWKreStie sl st @ TEC bizenist fdecetl ém the set of
supported E-TFC s that supports the amount of data

supmonsetl 1B TEC snthati supretfsatho ramegnt oft hatac gllogred to be

scheduyl d - schedul ed ts, - d _fd ow.d
B BRIEE e e TR ofhaiiencEnceBe e fmd, At Gitibdted
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ta allowed by current schedul ed and non-schedul ed
gecand sndeswithnahedsslfte pritvwtysmmtil ¢he mpasist wheaBoTRCof data

St S R o PR T vl Bt 502
The Afallest 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
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BRSSO AEMAEL SRS Ryl TIEC, o Rl
Wﬁﬁ?ﬁhs cg%a@&”thatl(?s nhliipleg¥@dmiaybe acdvhictel ROUthe non-

e or er absol ute prlorlty until the maxi mum
sehpdialedofratet Paaldinged thynt dpeplicsd te tragtch ﬁﬁtsgheg@d E-TFC

reached _854. P bl

e S5h0 | TR s pbegrenath LaniPaPERer e, EREFHAEEY the
hedul ed -

s&éu{eﬁﬁ@ ﬁl&h . pF%@é? B e Cted 16 the non-

[poh6T i Aicke09 dNtistrRsesid aﬁgnbfeatshé sizpMAEE PO ULhthatefully

sel ected E-TFC size 856. Wth th h
wdlzemsaiept@hEe’RE@ew@] %%@PMF%E‘&?SCH%?H%%%% KMAC-e

P BEAET A oA é%%%@%wfh I 0P ah!d04 e sippafted by
%'N&%fx%ﬂt %cﬂ%&?uwdz antihabn StReDIlEE FhemteuRefntringy dmtELgures
-e PDU header 902 and MAC-d fl ow data bl
6B 30nic cthe Mirsprel st oy bl e Acericaw Ghlead into
DA DB B o LR S BhHEE By P e
Tl g}nB %88 i 8f EtVAGIGEDYy thacaerdanshadiuléd amd non-

e priority until the rmaxi mum anmount of data
@UHeﬁﬁﬁﬂi Byaritkds enclesd. mmmnen Rigure Ontheaen@) MAE-d flow

ek oSSR S B S, B i hgmbor o
m&xda ﬁgw dafd %lgc']%é {Mipﬁé lﬁtlltlplexed. 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

t han.the snal | gst. -d. fil 0 o\ l=rq I '
RS, & SDATPEDa T HOTH AR, P Eheel P85 Bitd bt
A8 hade pekaviillédwitlgpgaddihg bitaccor dance with the

absolute priority until no further MAC-d flow.data
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A B 100 B8 Wb A0 poo
@#@gﬂg%m% e ankiiint SRDrtacbadulteslehiecerdihgwo dht acheduled

ded. Padding 906 is then applied to nmatch
dnldéorsabecthed BedFeragitz as adjudted Hosmorh shaselvratgh fthgvipext

o o 0 PS5 LR B, AL I8 oo
i NG, - j . k ;
FagchRapbién bPRAT RSO s0f 198 0uIat gy, Piure
104 1aeheRéNa whsthelywhere atbparthe amoMAC-af ®bdgduled data to

mul ti pl exing, the amount of data to nulti
rauktiplek nyadpisted te axaaslesely match rtﬁﬂ éﬁi%léff%egéﬂéﬁ-
ts, i.S adjusted to cl.osgel : :
tﬁé@eﬁ%«-&fﬂa@ét %@ %glus? "R A b Bicedure s
& a1 Gd3)owsd dete@ntigeMihé | pétexfd shypotted E-TFC
p%gﬁg%el ed(sg{%{j/or r?on-scﬁedul eg gran?i. Fi §upg ?OA, . °
1gdlteakinntxg|tém 'ban_w;shmi)saﬂée ETHG sire Gtrpurko 35 ks gensidering
a mul ti plex.is adjusted,t .Cl I :
MAC dcflont qumerratisef oBabiS HRbe R eabrpipLa Bty  for
tﬁ&'%g-gsg&{.ri ction procedure is performed (step 1005)
Shdetermne the set of supported E-TFCs includin
[bb£9] Stideséfepring t FigiurBFOOA| 18 thetlargeso fopsibje E-TFC size

considering _MAC-d fl ow power offset of the highest
eV froda B TV e SBIcEicR, {ConsidgTang Somatining pOWe 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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[00491 Still referring to Figure 10A, if the |argest
possi bl e 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

sphe?uged and noR- schedul ed grants (renai ni ng power
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s‘éhé@ltﬂeﬂefg% i tog hultiplEx TEC thesamovmit oof idataeabewpdebly the

in step reater . than the a t [
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smdunionf sonceihedaled date tosPabEPIRS, setoishe popssgheduled

For exanpl e, t her .than_set tii '

30 S5PAD- e LB Shl A S5, 1 TN D ot o
&hﬁ?‘éﬁﬁaig@& thEthodshaduhRd 19" @tingt e NBtbouMm eimpnnltipdéxed
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dvhedalddnendmuontschbdaledi datd do datedclyl thewerleetedhB-TFC size,

s P ot "Gy RS SR o SRR, BB Gh nom
LR halk VBB sgheM e arant (st ep

or each non-sche ata fl ow. These nethods,

@052PtHieferably,| @ilymehd edsountesfildata alimyed rig hérenultiplexed
anmount of nultiplexed schedul ed _ and non-sc&edul ed
frama seledvded MK dsHpwetisdnereasedspt, decreased 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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or each ti pl exed data bl ock within the
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maxi nrum allowed to nmultiplex
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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 multiplexing

|l 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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of the selected MAC-d flowis identified, .step,4301.. .
aashnMAGel é’é’\ﬂél‘m&hf%é‘ln'ﬁd’@éﬂl?@ Brafppdr a2 esr; I %igmammg

ﬁgﬁ-h scheduled 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-serving 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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[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-e/es 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,
including any MAC header information and contro
signal i ng overhead, such as scheduling information.
The "Remai ni ng Schedul ed Payl oad" is set to the size
of the sel ected E-TFC, which can also be referred to
as a quantized sunf, mnus the "Non-schedul ed
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arlnioysilodgdps vo pegablish 11 4t 1 NGGREAN Bhifinefent Gited
c%ggl‘clhaif hc%e Eefﬁbn gel%@ﬁ%dsﬁgsee@ Bﬁdthe 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

.17-



Payl oad" and "Remai ni ng Schedul ed Payl oad" are both
used up, or "Renamining 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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wehppea eatihe a D@ﬁ,t andesmar@sd E{'RGs dos teapiging E-DCH

have t he anmpunt pl exed, .dat d «

POHIPAN{P z BEFIOLR tHR&t EE]}'H resiHGHpR a?’ra elgg%%)gesﬁs Grant
rftlfe[tﬁdﬁ;" ﬁ’?‘% jﬁcﬁth ' ﬂl%dnﬁﬁgm%% QiHohRE b aﬁaﬁlﬁl@kéd data
es are | eve In order to acconplish this,

a!llimrtﬁICBﬁ $he fresouiceeggnancahiaecae betwesre B HHC sﬂéciEorﬂié%

andAscdtipiees (VIR 10 dridio forer SHIIRE 15} tipleses

TR T 10 D0 S s o v

HeRpoghnsetisdd th zabiorleL nwtchagrdselatizdr Et'EECL S The MUX
achi eved by effectin (%r the E-TFC selection apd t
IOt mpil’eplerxgs ahg Vi d]ﬂm@éépkaéé? diegder dn rma&q@ 1409,

ST St BB e e S 2 B
-8 1G2hrddiRBae t}ﬂéﬂﬁmrmw Q4é Gelbcted EREFC, and
YA€ U Qe b

MA d 1401. An E-TFC sel ection
piRwdrC offddd ars eﬂ)mmde(hrtoEaTmshcﬁl Eyert devisei @F¥hs412 for

BaBYDSHNY Sverr hdo|ATGRY dao e ah ORIY LD gnnelE) (-
R BR R o Pt AR SO BT RO s e 0% ot fsets
[()B@B] 1404, t%%ﬂ@@atwmmml andaRadionNepyork Controller

ghal i ng overhead C HEADER) 14009, ff
@NGbadts, theoE-DPGHE d41ome r%&p\ﬁédaflglﬁrﬁgé%ew a PHY

ﬁﬁ% orPhe 't eadseEs‘-craEc%n/i\%derlgnﬂlfﬁ NOrjs A C-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 1s limited by the grant, the

amount of data to multiplex is adjusted according to the next larger or
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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 tiplexer (MJX) 1410. A multiplexer (MJX) 1410

mul tiplexes the MAC-d flows 1403 for transm ssion

accor dif th r h e [ t
SRUIE2AG HaEACad ol [BHBunbos MASTHIEREL G0
Ml 18kEXBS thB@uMieF thed brmits 1403, adds header

I nformati on 1409, and adds padding, if needed

[ﬁﬁﬁlglhReﬂeerm@ tocTigure 19ACIR 14D 110 themerapRg tatal payload
.produced by the MJX 1410, t s el TEC, -
lﬁcﬁﬁértoo?h% Jpaxpaupt soradle MAC §EeLE gﬁa§F°a3‘yF‘1§ 1] femaining

s&ﬁﬂﬂle&‘%@yl&ga_ istde@NPNiLES hiikigneh dchedegledadsedto multiplex,
edi cat ed ‘physi cal channel (s) (E- DPCH(s)) 1413 using

dﬂaiétl;e;gemaéﬂir% fibA:schodalR)d paylond isased ot the epNgHEDEION”
an i0 Network, Controller (RNC) 1415, the
ﬁﬁhﬁjﬂ’dﬂlésqat@ZFPSnHrtépqtoe&ei ved and processed by a PHY

: ' . lesEh
00481 3l P g Bl et i o
ﬂgﬁﬁaqnh’lige t(sltiag %)fagldaﬂ,l tasMAEetimiddiss stbp1 81 Hhdndpgptiahally, the
annel s

mﬁmisﬁ? mac.hgmgemﬁg;g L%eé(g rllaé_rgggé@%éé 1 f@gﬁs :%%ater
e - 1 064 ' .
I A3 RSP A sl

> e 1 H - .
%Eﬁ@% Uhe tHe O8mbAn e Hatdh ealdsmiyn tm elitiplekéd fimolading MAC

|'ed and/or non-schedul ed data is adjusted to
eder civeské ad)nplus thetiemaiaxng kehgdaved pagtoad {36%11120)- The

E- TEC. si ze i f ' d [1iplexd /1 hi
oot e PGS T RAELE raCHELE XA, b ot
t:ﬂeg Lé[xﬁ%&]g? ’ ?%fdéﬁe Ar RlulfpleketlO (MHTHARIEXMAC header
Tmte y e grant, the anount of data to nultiplex
overBeadist ed according to the next larger or -18

@ﬁs%ﬁ,ﬁg E@LESISZE,Z efora %%(c):lrldiscrilgedtu eGd ac a%ﬂ%l %ff ﬁﬁg apriority, 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 tipl 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 remaining scheduled 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 nmaxi mum

non-_s d t il . .
oA R SR B1wie SLAORE dnihes the sve of
thBemul8pRixel Ndatoidlseleiddyaahd amddengrisi adetbdi bo shepMAC-e

1110 and, optionally, the rerr?i ni ng n n-sghedul ed
iy wﬁa?b hblﬁ sigh o nesasentya(step ghld e Pthepwise, the next

ste t he t | | ar. C gj -
\0RpE Bt e P Yo TG PisuReeish I apLCeLTy B P11, T

S B 185 e et i e

TeiFaiininglss giusdibile gustatd seldcti theelighiest prionyydegical epannel
E- TFC si ze minus . the amount of data already
that hiasnot HeepissEYS8ng MAC header overhead). [0067]

[tp)p]?@i I?‘?%}}t%tzgfie ik o ﬂS@C@iag?QtﬁlﬂHf ﬁ%ﬁﬁi’ﬂeﬁingo%rédéﬂﬁre 1200 in

;! m NI mum e remai ning total payload,
ddo6rd-a1eei withoasethed wnesbdipayitola thegrahe lueied zake MAC-d

data on this ch | | tipl i ni
floow aaa‘%gasgl {S)Za&a?%%ﬁhgitZMcﬂ@%Sﬁeg&?ﬁoth%Z%ﬁ o data
Crease y 1 nmun '
1lB5kEf Repe prGoROEE by Lo JERCTURATS' bRUBERRSIed, gran
%h%ﬂéi%@é@%f?gacwhﬁ@(]&i floty isheachid.ority, the m ni mum

the renmaining total payl oad, the _remaining

[ogm 1]sBlaﬁn‘_aIpexd1dplal' g ttlf)aMAﬁfde PR 40 anateb) thegedected B AFL size,
chan t . K i ni .

BRI
lgltl\?}ﬁr@ﬂ'ﬂf s2b),tid qeéjsi‘glgasx[%é B RURDS gL rb&uixfedit% match

etermned 1n’step at the renmaining tota

ﬂgﬁéﬁ?ﬁga?@r E€TBC dive ?mtmm thiermmeuhedfideth pyweddy the
schedulgds a?&a :%rygggggghgs Fg&gﬂ'tg.d ffgq%}gr%%?y If%rzﬁ;eo’a(ﬂ’itional
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.
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-19 transm ssion, the smallest 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

t hat thenr t I ' t
P 7 BRI p tathe BuRE of Bt UIDIIRH o (PHE to grants
Sl 85 abfudti @h@sta thdtedr Yel mgltiplexehanoeiding ata belected
not been servi ced. [0070]@( Figure 14 is a flow dj.agram
BTEC rtakes phéxiasgowno MAGr beadern informationy @ %ﬂ}la%t gpntrol

anot he di t. 1n Limi .
S Po s RO A R pred it B RA Rk Tt AR DU
[POPYNIRGE AL Ao Arigned140 the sublled @oesibly EIFC size is

schedul ed or "non-schedul ed grant associated with each,
JGted thansigsporsache dize dthe]almedy mubtinlixed data (uetuding

PDU h th - i
R o oS 5L TS T i G it
30 O 3Phegl tod 8ot QTS opiona i

1EI0t ENE remdihi g ostabtpayloathis eqghibbvedhbyselénsed E-TFC size

schedul ed and non- schedul ed grants. Prefe [y f
mhzusdbet powamt afiithepfata mire yn‘é)&%%ﬁ’@?%‘ﬁt‘ﬁﬁ{ﬁ MaAC

t he, hi ghest grd pri hat is available for
}P‘?a?ﬁ?rﬂ%ggﬁ%%ﬁi(g% _s%%l,g)and non- schedul ed mul ti pl exed
l?)gg%rlf"fﬁb%mbi_rﬁh edthl phfladofs geqady | tdngoanigal to the

/ ] Al'ternatively, nultiplexed data is redyced to
mutipleiing blavkxsize lofwech MACH] flove asefeerpined 1prpbep 1220,

t. of _dat [ d.b .
faneaenotiicduted sl of e PrORI ey Ty HBNEISp, of the
e gg@%é%é?ﬁgﬂggbﬁ)and StHeSTatlfBR (d2®aaBRUtHisOkhannel is

neet _ e next higher E-TFC size.
fanlliiphaetly deddihy tdmentingdsotal hpayldadn ane the remaining

sheclubeshppElbers) drsr ROy the AT G P SaaI g P (G1ep
fﬂ&hlﬁ hs(’:ﬁ‘ef)1 Gié%O! OB Lokt I bAbrit§ RHeAERA dd@Natdiable 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

' l,i n verh . I ' s f.Qr ty
PREBE BRSO ARE i ivife 260, S8Rt R Elntfred data
BBss EiBkly EndfGesisZblock si&e! ected that supports the
si ze of %’he al ready mul ti pl exed data (§| ncl udj ng .

C
[06a ik Thewneethodd)f anst prion fish group qmbodiamntny hgrein the block

schedul ed pa d, and the remai ni ng non-schedul ed
%@!%%Grarré%é’ghgﬁ’c#oﬂ?ero (optional step 1210), the

Fgﬁgg] PhEn Lol ofRAY PR FSsesiRlp dribbdignsre) REbRAN Ehd Block

m nus the anount of the data al readi mul ti pl exed
dikoid aienhaiBCuphiekdeansyertidady sige (BPIEEGL5) . [ 00751
If the remaining total paylgad is greater,.than o .
l0g8al s anethofpt PEERFIR Broio ity ETOmAR JRReEpn the

f1 Ow. t en i f h schedul ed
Gt of e Bt £ pShefddgdant, B Davp Schedule
loosal MR heftald pRugagrandfitdtegeota leatbelitmmt whetdinsthe

channel is nmultiplexed, and the remaining total
paan izl daid isHmsedan aineg schepduled @@ntay| oad i s

(9555 i, s2yetiods o FHT mutir R gl PuiHitheld fhorcin the
qg%x‘gtifé@ﬂé’@abis%efsﬂﬂ ord é@@ﬁ‘ihgfgir@ﬂt.i s selected. In step

padding is added to the MAC-e PDU if necessary
0088kt Te thethsidz of einyt peicefiestt goup PR OJiDETE1WAgYein the

conbinatfion of th boye enbodi ments may al so be
%Wﬁléfd{ data @W&@ggﬁ%%%ed mul ti pl exi ﬁg ef ficiency

. i Lizati ‘
PR7] PEAP rhEARIL BF lly phich O grely Gl il OftRGn the

gesstitdtedatanist ien-pelefdarle@daeabodi ments in particul ar
conbi nations, each feature or elenent _can be used
0864 Thiet method pbany matoridest graup §rFTF§)°dlment 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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elenents of the preferred enbodiments or in various
conbi nations wwth or w thout other features and

el enents of the present invention. [00781 EMBODI MENTS
[00791 First Group -21 [0080] A method conprising
quanti zing data so that the quantized data nore

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

b o i rst u o
IBRSEY it BhesPoll, B ARG L e 3060 SRRk pdfhisine
sBldcOingld pRjckdigwip enbodi ment wherein the bl ock size
I's an enhance uplink transport bl ock size (E-TFC)

[QOWSIPh'éth enetdbododf cffnsgrgrlqm ifiyst fgroup grbediBABb Gompyising
erein uanti z b
sglestine poblask "TRE HEOHBI b iily® QT OT Gty TP Al (fpfination

di ment wherein the quanti zed data is based on a
non-schedul ed grant. [0085] The nethod of any prior
[0096} Treoupetdrododi reemyt ptier dinst tgroupqemiidiwgnt acampyising

based on a_servin t 0Q86] Th h
sghaching jay ?ﬂ("%r @L?ﬁg é‘%%fg’g?‘i?éi%tw 1&‘1]&% q%}}%egqﬂgﬁpgzgr&nsport

fgf‘%@r'cg?ﬂg’ﬁlgﬁg%?% mant [0087] The nethod of any prior

vvhere| n the quantized data is

[0097F clftrd thethodatof. ahP0B8br Tt ngtdupd enfbalipnemti wtherein a
f| rst %roup enbodi nent wherein the data is nmedium

lﬁmgtﬂim 1&11@@;%%%@ schednler gT0RE- d) f1ows. [0089]
e 45 BB T Iy i
s%iec@@d’ bec’k‘glzé id BAsedl VR RIPSHARMEd tein the data
I's medi um access control dedi cated channel (MAC-d
[pepdktTitatmetlnid ©f #@PUsdior 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 ment
wherein the quantized data is based on a power

of fset. [0092] The method of any prior first group
enbodi ment wherein the quantized data is based on
scheduling information. [0093] The method of any prior
first group enbodi nent wherein the quantized data is

[8@;(?@08’81£de m acﬁ%%l%r f&&‘rﬁ{rsthgﬂqﬁ{ oMb iRt O%herein a

any pri rst group

s%?%%’d RStk SO isSkdlBctedefeat ianglerabitpadf slozke. s1zecsoaﬁqi the
nmet hod of any prior first grofeg enbodi nment

setogped blaeh sizeischasadgom ablaygust %T@s@cb@a@ré‘élswlf‘}‘?dé‘nd 18

tr tf t

AL NN SR e
I§&'&gé&p%gam&ﬁﬁ Ogld%%aassom ated with an enhanced

TNk transport ormat conbination (E-TFC). [0097]

@b@g’gﬂfmhtéd ﬁmdiob ramyr priarsfirgr gupue resobiodiarentymdiespin a
ecte
sb8se] Dok mlq%&es elegind fombr PRIty ol PSRt the
ere
D

tf}ferﬁlfocﬁ @5t 0@ dheluruhisy of blak siebéchad iblaosinadlese that
I's based on a servi ng grant. [00100] The nethod of any

guceeds the smoymd wh dadodi ment wherein a sel ected bl ock

based on. nedi um acees n
ll% gﬁmh%nmeﬂ[*%m% iy, ST HBGE %’wﬁy @3?? iment  wherein
S RHRSEAHb RO nukieidiized dasgl ected bl ock size is
ased~on sc uling I nformation. [00102] The nethod of
[g):oyoE} Tite fndthgdgmfoapy embodifirehgromereshhodiment| whegein the
ock sjze is based.on.,a power offset. [00103] The
arpanider doflatanip tﬁﬁp%’im‘ftﬂist group enbodi nent V\h]erel n 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

[BbPEH Thé el?lﬁgﬁoé i %{fg)rgc{rgc & Qfd{fpﬁlehi%d@ﬁleﬁ:t QfKerein the

Sl zes an sel ecte sfze'1's a next arger

laatieedi fa is 28cdiP6d BFla daHo metwork oéntaollepri or first
[gr oup enbodi nent wherein a selected block sized is
eLb3i Seronddaraupl ural ity of block sizes and the

(5P 8w e RSB IO B i

1Rbew.al ity of block sized that is a |argest that does
not exceed the anmount of data. [00107] The nethod of i
[a032¢k Toe WTRSEI ofjany priovisonbedimentinfthe segond srewn wdperein
@ka&ﬁ,@hzed is selected, froma plurality of block

z |35 pseT SAPIUPERL-p| ock size is based on an
[BORETT Bie GFTRWO PN HNSHR tdiRBodiRtbritS of t iR Rle@6Kd group
St ze out of the plurality of block sized that is a
®mpitidat thatediextesdsss honardunt dédidatesl dhadned] (MAE-d)

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

[ ' .gr o ' t LRgt
(§kAet e IR0 BF dnd Sbrif MR EERRGHETSR (T ReBOR | Bfoup
RWYp1Réingra fdulfiblakiageddndi nent wherein the .
quantj zed data is transmtted on an enhanced_dedi cated .
[0A223kThe WOR1Lpf anp priarrerabedinant qfithesecond grejp Wherein

STRSLTER P PR e L By A e
Rl IRAGID) Stlows QB eRtdiniBRteRetdigralert ehiBéced Aplink

a frequency division duplex code division nultiple

(MAES packatdeta 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 method of any prior
first group enbodi ment being performed by a wireless
transmt/receive unit. [00114] The method of any prior
first group enbodi ment being performed by a user

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

enst atxi 6]....Ihe f ' fi
B0 335 TR RY, bERDSePrTE raBARIR, of Mopicthd eickp for
ﬂe@fcﬁ‘!rﬁ&?.@ él%ép@ of Qﬂ@tlﬁgisa&ﬂt {)Dﬂiv\%l émbbdémentdhofl thé fasy group,
prior firs roup enbodi nent erein th ti
eakahaim]g the @@ngb@bm@pta invalvinghakade SaHORoNoGR:B o RNC.

Se opp. [.0011 i ¥

PR SRARE B ey AbBUEIGHRC of the sesopd erowp
dod¥isinkOUeHHs Foe Mrﬁfnﬁrthepétéys effbpdithedd it bhethe
second group wherein the RU is a user_ equi pnent.
dribdditjerhof WiRiret growp, exichrdingitbe ienthndinents éneadlwiggithe

group ..co I,Si di um access control - dedicated
Wﬁrﬁﬁéﬂo{lmédﬁ)ﬁg © [00122] The WIRU of any pri or

' e second group conprising a
@uﬁ?%ﬁ%ﬁnﬁioﬁns. [00123] The WIRU of any pri or
[eupegl ARMhfktidteuseesngogeniempusitign physichl lqyeexi ng

means. nul tipl exes medi um access control, - dedi cated
[0n233k Thenudragtractows qoveponasti efnABY RIder @aﬁ%ngmem of the

B0l SRR SRS R 5 o
4LeeR. conprising an e-TFC sel ection 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

/ . . i T
Y0FAS, Fhe RERLRG G, ol el (R Mo ORIARRORE oF the
thiiio gi-dgn twifreirh €hs adnsitagrlayer wheivésnant diehguivedi dedicated
| ayer produces an enhanced dedi cated physi cal channe
rhysical chasreksi on. - 25 [00129] The WIRU of any prior

i pent. of the 0 I : G
BPPAEk FBAcimBtnefor e Wil {1 Chny iL” pHERiBbEERS the
e Ughﬂﬂ) t Bem@MRoRl MRIRhSultpMeRing Nendate bsge dynailtiplexing
Node-B or RNC.© [00130] The WIRU of any prior )
rendiviigremgdiom 1anee®e@mwolgmh@ncedonphnﬁi parkes dadaf wnits as
per.form ng the.steps t hods out of the
@%86‘?4%}52?@1%@%? Pf&tengr%ﬁowxm 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
MmNt o _medi um access control - dedi cated channel flows.
8] The infrastructure conmponent of any prior
enmbodi nent of the third group conprising a nmedi um
access control - dedicated channel peans. %&%%9% The
i nfrast r uch mmethoshfonmmtiplexing dgtq §pr aroeRl gdicated

the third group conprising a nmedium access control -

dgginca (RO CH N metkahsohprisitrei vi ng medi um access
control - dedicated channel flows. -26 [001401 The

infr af%{é};{g{%{?;gu% %‘9 NG o?fda%]yaé%élﬁfeds Al dmesivifl grant,

t he ereln the ph yS|ca Iayer recei ves

an enhanced dedicated h |cal 001411
Whetean t thec SEFEEo FFMe @Er‘m E&%@?ﬁwgﬁ? g ficated
the third group conpr|S|n demul t pl exi ng neans for

cheamied inpdcdémimaccese centroh duflowecess control
enhanced uplink packet data units as produced by

embodyd¥efhnidls 4 B@cofﬂdr Site of dHth assdlidfediviish ak.ledst one non-
nmet hod for nultiplexing data for an enhanced dedi cated

IR0 5B P UG L0 PRI e
wherein the serving grant is associ at at | east
lenst ereinentschedeledrgrant gedze) ﬂf‘ He @@§§°§6ﬁmef gIAC- d)
How determining a first sum of the first size of data, the second size of
data, and a size of scheduling information;

multiplexing bits from the MAC-d flows and the scheduling
information intd a medium access control E-DCH (MAC-e) protocol data
unit (PDU) having a size not greater than a largest enhanced dedicated
channel transport format combination (E-TFC) that does not exceed the
first sum, wherein the MAC-d flows are associated with at least one of
the serving grant and the at least one non-scheduled grant;

selecting an E-TFC for transmission of the MAC-e PDU, wherein
the E-TFC supports the size of the multiplexed bits and does not exceed

the first sum; and

transmitting the MAC-e PDU.
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determi ning a second size of data associated with at

| east one non- schedul ed grant by sunm ng for each
MAC-d flow associated with the at |east one

non-schedul ed grant a size of its non-schedul ed grant;
determining a first sumof the first size of data, the
second size of data, and a size of scheduling

i nformati qn; i pl exiin t ’Nﬁ% M oS

and £he s quth@& (?%x‘flggnnail‘g%&fen é%a %1 accessPDU
control E-DCH ( MAC pr ot ocol

stzesiszaguivalegt éataelaltgﬁahsapmﬁﬂ@‘égf I@}%aweea*(* Dé?"&‘g%&&n&’at
channel transport format conbination (E-TFC) that does
tROafseetppbeted EFBFCssine invhessetiant te elynd to thefirstsam,
assocl ated with at | east one of the serving grant and
e sedSéil 8 Powrg dffset.
“@%ﬁ@?or%ﬁ%@% Sl B%&g?ﬁ?ﬁzvﬁéﬂépw wherein the

E- TFC supports the size of the nultiplexed bits and

does not exceed the first sum and transmtting the
MAC-e PDU. -28 2. The nethod of claim1l wh re n

maxi fum MIthee nRDdbod sifzdaim katheraitefhe mpuln ﬁ?"d’&glts from
supported E-TFC size, on a condition that the |argest

the RRACH 8 NoFrsThtd $he echsddlassirfbanativnaqueirises: t he
Irst sum wherein the | ar gest supported E-TFC si ze

e 5P TUTBRGFL RS T, FLLO Ot

exi ng e I\/AC— flows

and the schedulln informatio ses; order.
assgtiatad whthbRe ?‘P%ﬁtiW, n%ﬁ&?%ﬁﬂgﬁi ﬁﬁa%@ PPSW%SSM up
associated with the at | east one non-schedul ed grant
thahetseadsdrsizaiofrlasp. to the second size of data. 4.

The nethod of claim 1l wherein the nultiplexing bits
from the MAC-d flows and the scheduling information
conprises: in order of |ogical channel priority,

mul't IAP ! eXI'ﬂ?e m%hod ofo OZim 1 wherein the multiplexing bits from
the MAC-d flows and the scheduling information comprises:
in order of logical channel priority, multiplexing MAC-d flows

associated with the serving grant for transmission up to the first size of

data.

5. The method of claim 4 wherein a number of bits permitted
to be multiplexed for a serving grant is derived by subtracting from a size
of the selected E-TFC a permitted number of bits for the at least one non-

scheduled grant and the scheduling information.
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associated with the serving grant for transm ssion up
to the first size of data. 5. The nethod of claim4
wherein a nunber of bits permitted to be multiplexed
for a serving grant is derived by subtracting froma
size of the selected E-TFC a permtted nunber of bits
for the at | east one non- schedul ed grant and the

schedul i ngwi nf or I @Ng. .of i :
wher din poll RSN S eBF &, Bheip FRIEE R BT into
that the resulting MAC-e PDU sj es the size  of.
QA BT 0 et the remutingoHAR BO L aoiet BTalbPEthS size
size of the padding is less than a size of a MAC-d
dflthw.seBctdhB-TEChod of claim 1 wherein the selected
E-TFC is a smallest E-TFC that supports the size of

the nmultiplexed bits and does not exceed the first

sum 9. Awreless transmt/receive unit (WRU)

conprg si ng;,, neans f.or. det er, in fi.J.S | Z .

ass oc*-at ed B %en“z‘ogeqf\ﬁq?\ﬁn 6‘&@‘8{ &n\?\% S{rzcrgi é]f ?Jﬁe}? %€é1\rlx%% Tess
grant is associated with at | east one dedicated

thaanm elzerndi MAGQEcBe®- control (MAC-d) flow, and
determining a second size of data associated with at

| east one non-schedul ed grant by sunmng for each
MAC-d flow associated with the at |east one

”0”'3&*‘6‘3‘%@9 ALAd of abifzx?rwahéz%iﬂoﬁhesg@l%_@tédEE-TFC is a

grant;” and determning a st sumof the first size

of data h econd size of dat and a,shze .

Sealnh EAbFC et RHRRIRES Hs ot ot mrisRASRRebite and does
fromthe MAC-d flows and the scheduling informtion

noti excaedthe dnstasemss control enhanced dedi cat ed

channel (MAC-e) protocol data unit (PDU) having a size
not greater than -30 a | argest enhanced dedi cated
channel transport format conbination (E-

9. A wireless transmit/receive unit (WTRU) comprising:

means for determining a first size of data associated with a serving
grant, wherein the serving grant is associated with at least one dedicated
channel medium access control (MAC-d) flow, and determining a second
size of data associated with at least one non-scheduled grant by summing
for each MAC-d flow associated with the at least one non-scheduled grant
a size of its non-scheduled grant, and determining a first sum of the first
size of data, the second size of data, and a size of scheduling information;

means for multiplexing bits from the MAC-d flows and the
scheduling information into a medium access control enhanced dedicated

channel (MAC-e) protocol data unit (PDU) having a size not greater than
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TFC) that does not exceed the first sum wherein the
MAC-d flows are associated with at |east one of the
serving grant and the at | east one non- schedul ed
grant; means for selecting an E-TFC for transm ssion
of the MAC-e PDU, wherein the E-TFC supports the size
of the nmultiplexed bits and does not exceed the first

suym and ans, f,or. transaltiin - 0 .
g3 cefanirtodemisp LT SRS e Yol T es TRE
equi valent to a largest supported E-TEC si

']HfgfﬁhthatodOQﬂﬁ apt ﬁﬁ@eegd the é"ggp §HHboWE%‘€PIE-t%:§é%§'§ ﬁgws are
| ess than or equal to the first sum wherein the

ds86@86dd Withpar leadt Bndofthé rerving lzrasrtiand the péeast one non-
offset. 11. The WIRU of claim9 wherein the

IRLExLAg: means is configured for multiplexing
E%B%é“@é%#??%e MAC-d flows and the scheduling
i nformati op in. order of Lcal, channel. priofi ;
mul t iR fn?gf selpebing PPJ%}LI%% EcirapomicsioR of fhe g\zt(APee EpU,
one non-schedul ed grant up to the secaond

] C | ze of
whémin the EFFEFQ/mpatts thesinerfithe rréultmlﬁ@eibptﬁi kdogsgnot
means is configured for, in order of |ogical channel

b od thy firseddmphadi ng MAG-d -31 flows associated
Wwth the serving grant for transm ssion up to the

first size of . T S claim 12 wherein

t he n‘BP?ﬁ)?O xﬁrﬁggﬁn@éﬁﬁééfdée N@%@EI gured such that a

nunber of bits permtted to be nultiplexed for a

serving grant is derived by subtracting froma size of
the selected EETFC a permitted nunber of bits for the,
at | epkt Ohke WYHREEbEdaimd® whaneinamtaximains dMAgue BIJU size
information. 14. The WIRU of claim9 wherein the

Ul PR i SupSOREH FHTHRC fs0de, Bl & icphaitiotg that the
SLGhliRaRAL S {RARRR SupfORATITED ke,
largest supported E-TFC size is less than or equal to the first sum,

wherein the largest supported E-TFC size is based on a power offset.

11. The WTRU of claim 9 wherein the multiplexing means is
configured for multiplexing bits from the MAC-d flows and the
scheduling information in order of logical channel priority, multiplexing
MAC-d flows associated with the at least one non-scheduled grant up to

the second size of data.

12. The WTRU of claim 9 wherein the multiplexing means is

configured for, in order of logical channel priority, multiplexing MAC-d
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resulting MAC-e PDU size matches the size of the

sel ected E-TFC. 15. The WIRU of claim 14 wherein a

size of the padding is less than a size of a MAC-d
flow 16. The WIRU of claim9 wherein the selected

E-TFC is a smallest E-TFC that supports the size of
the nmultiplexed bits and does not exceed the first

um - 32. . . ..
ifows ass?’o%lated with the serving grant for transmission up to the first

size of data.

13. The WTRU of claim 12 wherein the multiplexing means is
configured such that a number of bits permitted to be multiplexed for a
serving grant is derived by subtracting from a size of the selected E-TFC
a permitted number of bits for the at least one non-scheduled grant and

the scheduling information.

14. The WTRU of claim 9 wherein the multiplexing means is
configured for multiplexing padding into the MAC-e PDU so that the

resulting MAC-e PDU size matches the size of the selected E-TFC.

15. The WTRU of claim 14 wherein a size of the padding is less

than a size of a MAC-d flow.
16. The WTRU of claim 9 wherein the selected E-TFC is a

smallest E-TFC that supports the size of the multiplexed bits and does

not exceed the first sum.
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