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for all possible MAC-d flow afd MAC-e header

conbi nations. Therefore, since the amount of MAC-d
flow data allowed by the grants to be nmultiplexed into
a MAC-e PDUwill frequently not match the size of one
of the supported E-TFCs, padding will be applied to
the MAC-e PDU to match the small est possible E-TFC
size within the list of supported E-TFCs. [0018] It is
expected that when EU cells are operating at maxi num
capacity, the MAC-e PDU multiplexing is frequently
Ilmted by the SGs and nonSGs and not limted by the
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allowed MAC-e PDU sizes will not allow for all possible MAC-d flow and MAC-e
header combinations. Therefore, 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.
[0018] It is expected that when EU cells are operating at maximum
capacity, the MAC-e PDU multiplexing is frequently limited by the SGs and non-
SGs, and not limited by the largest supported E-TFC or the WIRU 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
reduced from what is allowed by the selected E-TFC and the physical resources
required for its transmission.

[0019] Figure 3 illustrates a MAC-e PDU 300. A MAC-e PDU header 302
and MAC-d flow data 304 allowed by scheduling and non-scheduling grants are
multiplexed. Among a set of supported E-TFCs, the WITRU 106 selects the
smallest E-TFC from a list of supported E-TFCs that is larger than MAC-e PDU
header 302 and MAC-d flow data 304. Padding 806 is then applied to the MAC-e
PDU to match the selected E-TFC size. However, the padding 306 may exceed
the multiplexing block size of MAC-d flow data. In this case, physical resources
used in the EU transmission are under utilized and the effective WTRU data rate
is unnecessarily reduced.

[0020} MAC-e PDU multiplexing logic provides more efficient data
multiplexing and improved radio resource utilization for the cases where MAC-e
PDU multiplexing is limited by scheduled and/or non-scheduled grants, and not
limited by the largest supported E-TFC or available EU data for transmission.
The amount of data allowed to be multiplexed from MAC-d flows into MAC-e
PDUs according to the scheduled and non-scheduled grants is either increased or
decreased to more closely match the next smaller or next larger E-TFC size

relative to the amount of data allowed to be multiplexed by the scheduled and
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Table 1 [0027] During conpressed franmes, the E-DPCCH
gain factor flee needs to be scaled. This is perforned
in order to avoid that the E-DPCCH power is increased
bé the offset that is applied to the DPCCH durln%
WOAMBESS® frames. The uplink DPCCH sl ot forffd{&Zq0f415496
have TFCl bits contain fewer pilot bits than the
formats for normal (non-conpressed) node. The reason
for this is that the nunber of TFCl bits is always the
same during a frame to ensure robust transport format
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qualty etransmtte ner er |n or mat | IS
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addi tion % t tge act or a%
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SRERTAET URE e P B et Rl S hob LB SIPA ARSI S TraC
ure e one
Eab@f)@h{(lsgmtrahmformatmn) mu1t1p1exed into each EU MAC-e PDU more
closely matches the selected E-TFC transport block size.
[0023] Alternatively, granularity of E-TFC sizes is defined within the E-
TECS so that the difference between E-TFC sizes is not greater than one MAC-d -
PDU and the associated MAC-e header overhead. E-TFCs are defined for each
possible MAC-d flow multiplexing combination and associated MAC-e header
overhead. By optimizing the E-TFCS in this way, the padding required after
MAC-d flow data is multiplexed according to the scheduled and non-scheduled
grants will not exceed the size of possible MAC-d flow multiplexing block sizes.
[0024] Figure 6 is a flow diagram of a process 600 for generating a MAC-e
PDU. A largest E-TFC is selected from a set of supported E-TFCs that is smaller
than the size of MAC-d flow data and MAC-e control signaling allowed by current
grants 602. As a result, the selected E-TFC permits a decreased amount of data

to be multiplexed onto the MAC-e PDU relative to the amount allowed by the
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Signaled values for Quantized amplitude ratios
AE-DPCCH Aec= e/ B

30/15
24/15
19/15
15/15
12/15
9/15
8/15
6/15
5/15

O NG || ~3|{00

Table 1
[0027] During compressed frames, the E-DPCCH gain factor f¢c needs to
be scaled. This is performed in order to avoid that the E-DPCCH power is
increased by the offset that is applied to the DPCCH during compressed frames.
The uplink DPCCH slot formats that have TFCI bits contain fewer pilot bits than
the formats for normal (non-compressed) mode. The reason for this is that the
number of TFCI bits is always the same during a frame to ensure robust
transport format detection. Therefore, in order to keep the same channel quality,
the energy of the pilot must be kept equal, and the power of the DPCCH is
therefore increased by the following factor:
Nuitot, N MNpilet, C.
[0028] Therefore, if a 2 ms TTI overlaps with a compressed frame:

N jlot ,C R
ﬂec = ﬁc,c, ' Aec . "]—Vﬂi’-— ; Equation (2)
pilot, N

where ,BC,C’ j is a beta factor for DPCCH in compressed frames for the jtb
transport format combination (TFC) such that ,Bc, C,j= 1 when no DPDCH is

configured, Nyilot,c is the number of pilot bits per slot on DPCCH in compressed
frames, and Nyilot,y is the number of pilot bits per slot in non-compressed frames
[0029] If a 10 ms T'TI overlaps with a compressed frame, the E-DPCCH
gain factor [fecis additionally scaled (increased) to take into account that less

slots are available for transmission during this frame. In order to get a good
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transmission quality, the transmitted energy per information bit is the same,
independent of whether compressed mode is used in a frame or not. Therefore,

B« is additionally scaled with the factor 15/Nots, ¢t
15-N pilot,C

N slots,C * N pilot,N

; Equation (3)

ﬂec = :Bc,C,j Ay J

where Niiots,c is the number of non-discontinuous transmission (non-DTX) slots in
this compressed frame.

[0030] As shown in Figure 7, there can be one or more E-DPDCH(s), and
each of them is scaled with its own gain factor. The gain factors may vary on
radio frame basis or sub-frame basis depending on whether the E-DCH TT1 is 10
ms or 2 ms, respectively. The gain factor ﬁed, i for the kth E-DPCCH is

determined by the transport format combination on E-DCH (E-TFC) carried in
this TTI, and depending on the hybrid automatic repeat request (HARQ) profile
for the data carried in this T'T]. The E-TFC describes the size of the transport
block carried in a TTI. This parameter therefore influences the required
transmission power. f
[0031] For each data flow (MAC-d flow), higher layers can configure an
individual HARQ profile. The HARQ profile includes the power offset and
maximum number of HARQ retransmissions to use for this MAC-d flow. This
can be used to fine-tune operating points for different data flows. The WTRU
determines the gain factor ﬂed, x based on parameters signaled by higher layers,
(e.g., at call setup).
[0032] First, a "reference E-TFC" needs to be determined in the WTRU for
the E-TFC carried in the regarded TTI. A list of reference E-TFCs containing up
to 8 reference E-TFCs is signaled by higher layers. The reference E-TFC is
selected as close as possible to the regarded E-TFC. Then, a reference gain factor
Bed rer is determined for the selected reference E-TFC as follows:

Betrg = Pe Airgs Equation (4)

where £, is the gain factor of the DPCCH. The ratio A«dreris derived from the
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parameter AE-DPDCH signaled by higher layers for the selected reference E-
TFC. Table 2 shows the meaning of the signaled values for AE-DPDCH. The
reference E-TFC concept is used in order to avoid the signaling overhead which
would result from signaling a AE-DPDCH value for all possible E-TFC values.

Signaled values for Quantized amplitude ratios
AE-DPDCH Aty = B! B,
29 168/15
28 150/15
27 134/15
26 119/15
25 106/15
24 95/15
23 84/15
22 75/15
21 67/15
20 60/15
19 53/15
18 47/15
17 42/15
16 38/15
15 34/15

14 30/15
13 27/15
12 24/15
11 21/15
10 19/15
9 17/15
8 15/15
7 13/15
6 12/15
5 11/15
4 9/15

3 8/15

2 7/15

1 6/15

0 5/15

Table 2
[0033] However, this reference gain factor cannot directly be used for

scaling the E-DPDCHs, since the reference E-TFC does not reflect the actual E-
TFC in terms of number of data bits contained and number of E-DPDCHs
required for transmission. Furthermore, the HARQ profile needs to be

-9-



[ 0033] However, this reference gain factor cannot
directly be used for scaling the E-DPDCHs, since the
reference E-TFC does not reflect the actual E- TFC in
terms of nunber of data bits contai ned and nunber of
VO 2981093803 equi red for transnission. Furt herrF&rT@Jsz?Wéls“%
HARQ profile needs to be considered. [00341Therefore,
for the E-TFC to be transmitted in the TTI under
consideration (the jth E-TFC), a tenporary
variablered,j,harq is conputed as follows:
Les..ef .Kea 13ed j,harq = led,ref 7 10ehar gl 20 Li ao;
lfl c"Where LO, OEi s the nunber of E-DPDCHs used for
[001334]r ef er'ﬂmrefoEe,Tﬁ@ thiecB-TREC thi bentrapemityed fn hpCFEl under

cég?e h(gher fg:r'g%@:w% %s%mw%b ’JﬁﬁfﬁbS%{n uted as

fgﬁl&,@s:blts of the jth E-TFC, and Ain.] is the HARQ

offset for the specific data flowto betransm’tted

(so cal led "MAC:-d flﬁ&') Ksignal hi gher

(see Tﬁm,aza&)?ﬂedref\( er J; %Aﬁg‘”w é on(5)
ere

e, J

where Le et is the number of E-DPDCHs used for the reference E-TFC, L.is the
~ number of E-DPDCHs used for the jth E-TFC, K rer is the number of data bits of

the reference E-TFC, K. is the number of data bits of the jth E-TFC, and Anarg is
the HARQ offset for the specific data flow to be transmitted (so called "MAC-d
flow") as sigﬁaled by higher layers (see Table 3).

Signaling values for Power offset values
Abarg Aharg (4B}

O = DO ([T
QNI IOIOY

Table 3
Le,osrand Lejrepresent "equivalent" number of physical channels. Normally they
are equal to number of used E-DPDCHs except for two cases:
1) 2 x SF2 case: Leger and Le; should be 4 instead of 2; and
2) 2 x SF2 + 2 x SF4 case: Lerer and Leg should be 6 instead of 4.

Therefore, the calculated [, ; jor, ™ust be scaled by a factor of N2 for SF=2
codes. The unquantized gain factor 3,54 ;.4 is set to A2 x Bea, j hargfor E-
DPDCHs using spreading factor 2 and equal to By ; par, Otherwise. The ratio

Bed k. jug! B is now quantized according to Table 4 to obtain the ratio

Bea,! Be-

{ Quantized amplitude ratios
-10-




Si gnal i ng val ues for Aharg Power offset val ues Ahara
k1131 6 6 554433221 00 Table 3

WO 2008/005503 PCT/US2007/015496

ﬂed,k, / ﬂc
168/15
150/15
134/15
119/15
106/15
95/15
84/15
76/15
67/15
60/15
53/15
47/15
42/15
38/15
34/15
30/15
27/15
24/15
21/15
19/15
17/15
15/15
13/15
12/15
11/15
9/15
8/15
7/15
6/15
5/16
Table 4

[0035] During compressed frames, the E-DPDCH gain factor 5, ; needsto

be scaled as follows. The factors applied for the scaling the E-DPDCH have been
introduced already in the E-DPCCH section above.
[0036] For 2ms TTI, the gain factor used for the jth E-TFC in a compressed

frame is given by:

L K . N,
Beac,j=Bec,j Aea- ere . &f  .1Q8harg/20 —L@—’Q; Equation (6)
Le; \Keres \I N pitot, N

where 8, ¢ ;is the DPCCH beta factor in compressed frames for j» TFC
-11-




Le,rw and Led represent "equival ent" nunber of

physi cal channels. Normally they are equal to nunber

of used E-DPDCHs except for two cases:

1) 2 x SF2 case: Lent and L.,j should be 4 instead of
WO 2048{0p5503 2) 2 x SF2 2 x SF4 cas&CTUEHITUAHS
Lej should be 6 instead of 4. Therefore, the

cal cul ated Bed, j, harqg nmust be scal ed by a factor of
liifor SF=2 codes. The unquantized gain factor

/3ed, k,Lue is set to Vi x fled..bharq for EDPDCHs

(ng’hgfﬁswgégf%” éf?ﬁg%@ggﬁ%ﬁ)ﬁ;ﬂlgk ig %%}{qelg%{f;f r}lﬁ(r)igbits per
SR 5 B B el LR AR sl
in non-compressed frames, and Nios,c is the number of DTX slots in this

compressed frame.
[0037] For 10 ms TTI, the gain factor used for the jth E-TFC in a
compressed frame is given by:

Boac;=Pecs Aet Loy | Ko .1oMargf20 , |_ 15" N pitor,c
o l Le, Jj VKe,rqf N, slots,I N pilot N

Equation (7)

where 3, - ; is the beta factor in compressed frames for the j* TFC (=1 when no

DPDCH is configured), Npiut,c is the number of pilot bits per slot on DPCCH in
compressed frames, Nyitot,N is the number of pilot bits per slot in non-compressed
frames, and Niots, is the number of non-DTX slots in the first frame used for
transmitting the data.

[0038] Note that in the 10 ms case; retransmissions on E-DPDCH also
require scaling when the corresponding initial transmission overlapped a
compressed frame (but the frame with the retransmission does not). When the E-
DCH TTI is 10 ms and the current frame is not compressed, but is a
retransmission for which the corresponding first transmission was compressed,

B4z, representsthe gain factor that shall be applied to the jth E-TFC as follows:

, 15 .
Bea,r,j = Ped, AN Y o ; Equation (8)
slots,

where :Bed, j is the gain factor used for the jtt E-TFC in non-compressed frames.

[0039] The prior art describes the principles by which an E-TFC selection
procedure should follow, but fails te describe a specific method and apparatus for
determining the actual SGP. Thus, although the prior art requires the
computation of an SGP, a particular method or apparatus for performing such a
computation is not described. Although more than one approach for computing

SGP may exist, a method and apparatus for computing an optimum, G.e.,

-12-
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“maximum” or “highest priority”), SGP is desired.

[0040] SUMMARY
[0041]) The present invention is related to a method of selecting an E-TFC.
An SGP is set to the highest payload that may be transmitted. The SGP is
calculated as follows:

SG
L oy - Alg rer -10%%79)1
the number of E-DPDCHs used for a selected reference E-TFC, K, r is the
number of data bits of the reference E-TFC, Anarq is an HARQ offset for a specific
data flow to be transmitted as signaled by higher layers, and Aedreris a ratio
derived from a parameter AE-DPDCH signaled by higher layers for the selected
reference E-TFC.

SGP =K, ,.r - 5 » Where SG is a serving grant, Le,er is

[0042] BRIEF DESCRIPTION OF THE DRAWINGS
[0043] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to

be understood in conjunction with the accompanying drawings wherein:

{0044] Figure 1 shows a 3G cellular system;

{0045] Figure 2 shows an EU protocol architecture in a WITRU;

{0046] Figure 3 illustrates a MAC-e PDU generation;

{00471 Figure 4is a flow diagram of a process for generating MAC-e PDUs

by quantizing the maximum amount of scheduled and/or non-scheduled data

allowed to be transmitted;
[0048] Figure 5 is a block diagram of a process for generating MAC-e PDUs
by quantizing the maximum amount of non-scheduled data allowed to be

multiplexed;
[0049] Figure 6 is a flow diagram of a process for generating a MAC-e PDU

by reducing multiplexed data;
[0050] Figure 7 shows conventional uplink spreading and gain factor usage

for HSUPA;
-13-



Tabl e 4 [0035] During conpressed frames, the E-DPDCH
gain factor fiedic needs to be scaled as follows. The
factors applied for the scaling the E-DPDCH have been

i ntroduced already in the E-DPCCH secti on above
WORMW8P¥E93 2ns TTI, the gain factor used for W@Jﬁz‘f"ﬁ"’l“%
E-TFC in a conpressed frame is given by: Leaf Ped,C J
fte,C j Aed Keil 10ahared20Npilot ,C ; Equation (6)
Ke.ref NPitot, N where fic,c, j is the DPCCH beta factor
in conpressed frames for PI TFC -11- ( flex, j =1
@pgg | ot D%%‘?eé 8A- %WQ&]Q&H‘L%%P thePRirk Qlfidw &ﬁgﬁd&ﬁ ofdl PRREss for

in conp ressed franes,

digakransmwipgion heamrd?ace mitbp’?hed{reiﬂnﬁén‘ﬁé’rt1°§ #rd |

%$><2]C onpr F§gﬁﬁ‘r§ ofik @Ry dRBFhNSE AlpSedess for stieedulifig Gifoahation
slots In this conpressed frane 10037] For 10 ns

yithoug %agﬁlaﬁc"lfﬁ%‘t"@rw‘ﬁ%&? P’E?Fe‘ftﬁgv?rfw -TFC in a
conpressed frane is given by: fled,C/j lac,Cj ' Aed

w0055t DETAHBDYAScRe T 'OF THE PREFERRED EMBODIMENTS
[0054] Hereafter, the terminology "WTRU" includes but is not limited to a

user equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager,

or any other type of device capable of operating in a wireless environment. When
referred to hereafter, the terminology "base station" includes but is not limited to
a Node-B, a site controller, an access point or any other type of interfacing device
in a wireless environment.

[0055] The present invention provides a method and apparatus for
determining the payload for a specific SG. Furthermore, the present invention
chooses a protocol data unit (PDU) size by checking all sizes in order to maximize
high priority data transmissions.

[0056] The maximum PDU is the maximum supported transport block (TB)
size (or EU medium access control (MAC-e) PDU size) in the set of allowed E-
TFCs.

[0057] The remaining available payloaci is the remaining amount of data
that fits in the maximum PDU.

[0058] The SGP size is the highest payload that may be transmitted
according to the SG and a selected power offset (PO).

[0059] The remaining non-scheduled payload is the remaining non-
scheduled grant value (per MAC-d flow).

[0080] The non-scheduled payload is the sum, for all non-scheduled

dedicated MAC (MAC-d) flows, of MIN ("remaining non-scheduled payloa ", non-
scheduled available payload), (i.e., the smallest one of the remaining non-

scheduled payload and the non-scheduled available payload).
[0061] The scheduled payload is the amount of data in ‘the radio link
control (RLC) buffer of all scheduled MAC-d flows that is allowed to, be

-14-



I1ti Le, j. Ke,ref 10Nl "slots,! ' Npilot,N

Equation (7) where /3eic j is the beta factor in
conpressed franes for the jth TFC (=1 when no DPDCH i s
configured), Natio is the nunber of pilot bits

VO 2R08/8¢5563PCCH i n conpr essed franes, Npitot, NQTQPSFW@‘““%
nunber of pilot bits per slot in non- conpressed

franmes, and Nstoth,t is the nunber of non-DTX slots in
the first frame used for transmtting the data.
[0038]hbte that in the 10 ns case; retransm ssions on

SERGHa RO ERhLS. S6aLl 1g0hahBe figyr espondi ng
I Nl transn SsSI on "OVer a conpressed frame
- [0RRR] t he qumzeoﬁaettmttmbu’qee(maﬂsmwy cHviginws dnpley (FIfbh is

&P M @r ep @ﬂga%&ﬂaa&%piés@f{& éh% ;%%r offset

conpressed transm ssi on

b eass PR e wgrqs Erla?Dpﬁﬁrmﬁ ggefsﬁewaa@ P@Rﬁ%@@@&r level for a
gfivQ0E R J. e SRR DR Ot BN tte P&t 86 adtidde m@% balquahty of
applied to the jth E—gFC as follo é%%
sreg@%@a‘e%}t ingthis MAGd fley when ganxied 4lene H% ag fddYrand
subSshubatlyifthd dohreﬁpamug éodee Boﬁ?wfe&‘aﬁmimfﬂ’mael (CCTrCh)

ok BVt et Sherdie GFERERTES el AP P riue o enp A lnto

Rega dadors that ars peed i mermmmar@m ppaditst $hé velative power

lgxfetlse BM o8l {%%nﬁ%is“&lcp% | onB{%ﬁ Ez%@%'@ﬁ ﬁh@xd%fn c{ code

art requires the conputa partlcu

divislondnuitinippecest (TE-GTIMAY EDDbbeforefeeding 1fam@@1emnrwn@ﬁter
The &%ewﬁ ﬁjﬁ;s@H PR QeBkY 18TRE aiém 1RREVRRDN BRGHAN one

conputln may_‘exi st, a nethod appar atus_for
refsRgnce é} Qn GrisrRimply a1 mdmaﬁlaw’ﬁﬁfﬂ mggimyp FEPCH to
DPCCOHI ﬁo)éve} mat%ﬁn AtSthd SBTREUs all0R4Q1SEIMIRYCH A0l dEiL in the

S e A" k3 b ok O S SE LS 1o
spyorb €hé seladitn dfaHe “Hdae® fHfRat for the apdonbiag teenshdsdians :
(098315 WhGe LEIMELE RV efarf et oR lian kS with the 5G
value, the primary goal of the present invention is to select all possible power
setting combinations for a given E-TFC, (depending on which data is available),
and find the one combination that would result in “most” data sent,

[0064] Figures 8A-8D, taken together, are a flow diagram of a data
transmission procedm"e 800 in accordance with the present invention. In step
802, a MAC-d flow with a PO is selected that allows highest-priority data to be
transmitted. When more than one MAC-d flow allows data of the same highest
priority to be transmitted, the selection of the MAC-d flow may be performed
randomly. In step 804, based on the MAC-d flow selected, the MAC-d flow(s) that
can be multiplexed are identified and the MAC-d flow(s) that cannot be
multiplexed are ignored. In step 806, based on the PO selected, E-TF'C
restriction is performed and the maximum supported payload, (i.e., maximum
MAC-e PDU size), that can be sent in the next transmission timing interval (TTI)
is determined. In step 808, the "Remaining Available Payload" is set to the
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L e,ref A2 -10Ailarq ed ,ref the nunber of E-DPDCHs
used for a selected reference E-TFC, Ke,ref is the
nunmber of data bits of the reference E-TFC, &aril is

an HARQ offset for a specific data flow to be
arRE T/US2007/015496

WO 2H$M6Ped as signal ed by higher |ayers,
Aed,recis a ratio derived froma paraneter AE-DPDCH

signal ed by higher |ayers for the sel ected reference
E- TFC. [0042] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0043]
A nore detail ed understandi ng of the invention may be
romthe fol .
g%%%ﬁ?poﬂeé\?%%(i%ﬂd’] 9 g@eg;?lb %f:h%ﬁ:g)%mﬁ 5&%5%539911 overlaps

mtuew @mdssed neasie) (Gh@tgamnvmﬂm T’-ﬁTe the comeriny iyscaled down.
(@oasy ngs 1%%%?9&3.{ oncﬁ%]: E AL bEend fﬁﬁ?é@reas e§§a§§ highkApower,

systen1 |gure OWs an pro ocol »
a5 comraged tanormal anegprryessed Semer; Ehﬁr@fos% the §Grpugtde “yaled
Mgk@ t}?@&egsﬂb%roebw fhto OQAAL, %ﬁ*;*% Purh&r90) dHRGEAMAt, -

a rocess for generatln uantlz
EhReVSFSaMEmed T %rcwég%ﬁéa aafﬂ!M@S% lﬁl% ctual
ﬂBC@I-Bwa%&Qﬁ the cb@pfdsaémﬁhﬁeeﬂmub @Eésdﬂatg»mr’s is a

R 5 B RS B ST R G e

pdﬁlmnbthatt@aheoemrbhsmimdedccofdiﬂg 99 Ehg 8Geand ithe aelbétedyPO as
amof a process for generating a MAC-e PDU by

reduci ng nul ti pl exed dat a; [0050] Figure 7 shows

convent i onal J},m sg(;pad and gai n factor fug?
q 181159)

for HSUPAS =[ m’ t aken toget her,
fl ow di agram rocess for dat a transm ssion in

accor dance W|th the present invention; and
[0052] Figure 9 a flow diagramof a process for
schedul i ng,dlpfo?(?rﬁ ﬁ'ex,g ;

lBed .J.harg

Equation (10)

where TBsize is the maximum supported payload (transport block size) and j is
the considered TFC that supports the maximum supported payload. The SG =
MIN(SGP, TBsize). f, is the gain factor of the DPCCH. As previously disclosed:

B ed,ref = B A and Equation (4)

L K, ;
ﬂed,j,harq = ﬂed,ref J ” \/ = q0therafz0 -Equation (5)

Le, J Ke,ref

Thus, when £, -A,, ., of Equation (4) is substituted in Equation (5) for B, :

L K, : 2
ﬁezd, J.harg = :Bc Aed ref —wa_- % A IO(A"""’/ 20) H Equation (11)
e, ref

where 10{8kara/ 20 _ gtharg/10 Equation (12)

In accordance with the present invention,
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wi t hout data in accordance with the present invention.

[ 0053] DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBCODI MENTS [ 0054] Hereafter, the term nology '' WIRU'

i ncludes but is not limted to a user equi pnent UE),
WORMS0E0%¢t at i on, a fixed or nobile subscri b¥TIMPY01¢49%6
pager, or any other type of device capabl e of

operating in a wireless environnent. Wen referred to
hereafter, the term nol ogy "base station” includes but
is not [imted.to a Node-B, a site controller, an

access point pz any oiher Lype gf interflaci ng device
inaw r'ele%éﬁen#iﬂenmt-ﬁ;{gOS%ﬁ’ne P ; andvent i on
provi des aBielhes ahdsappdeasrusKegr HTEPM i ng the
payl oad for a specific SC-. Furthernore, the present

i nvention chooses a protocol data unit (PDU) sfdgation (13)

checki ng akf:.gigges 1 n orde t.o gaxim ze shigh priority
data&G%ne‘E?&%eﬁ&-WHﬁén%%% t he
maxi mum support ed t r&asgorkest odfe.( TBP S| 2e (or EU

medi um access control (MAC-e) PDU size) in theEset .of 2
al lowed E- TFCs. [0057] The renmi ni ng avai | abl e EBST¥AL
is the remaining anount gef data tharBfizesLip the

maxi num POKeJer 7 | hest

payl oad t hat rra;zekref t‘?ezhsfmio( ed accordrag to the SG

and a sel ected power offset (PO). [0059] The regpj ni:

non- schedul ed payl oad i s the renai ni ng non- scgg{é%;"%g(ls)
gePgnk val e acpendamCwitl lope) prefayosd emthodiroents of dlae | nrgsent
payl oad is the sy, §.9r all non-schedul ed dedi cated
ioxeniionaCGhat) fack , A Nwill redwreysn irergpl ) dm -the dabaste gossible
payl oad", nonschedufed avail abl e payl oad), (i.e., the

288 ValitfteOf ok Dart ML 1LRAHRO Bk eEY flchbed MfedRdhe
he naon-schedul ed avai |l abl e payl oad). [0061] The

BEREthIPERPYRR BElUS t he ampunt of data in ;the radio
l'ink control (RLC) buffer ofggll scheduled MAC-d fl ows

that is aﬁﬁg\mdfar@rMh t he hi Bweation (16)
priority selected w'émmr'lq 0062] Power of f set
[ﬁb&él’ but eTh{si id efagi?)g %'eee%"%hgia \(/:J)nssll&)erxl'uggu alla% ).ie.s E:QQL )nu;:l‘nsber of E-
DPDCHs used for the jt» BE-TFC as described earlier.
[0069] For example, but not limited to this specific case, Le;j= 1 in the case
of HSUPA WTRU Category 1 where only 1 E-DPDCH with an SF not smaller
than 4 is possible. Because K., is the number of data bits of the jtt E-TFC under
consideration, the factor that maximizes the throughput as described is when the
factor TBSize / K., is the closest possible quantized value to 1 as a function of the
configured E-TFCSs.
[0070] In other cases where L., is not equal to 1, as a function of the
number of E-DPDCHs and possibly their respective SFs as described earlier, the
SGP in Equations (15} and (16) will yield values that do not exceed a transport
block size, (i.e., TBSize), that corresponds to a higher reference E-TFC and that is
not lower than the specific reference E-TFC used in the computation, unless the
specific reference E-TFC is the smallest one.
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signaled to a WIRU. The power offset attribute
represents the power offset between one or nore

E- DPDCHs and a reference E-DPDCH power |evel for a
given E-TFC. The power offset attribute is set to
WORPBIEhe required quality of service (QICHYS2HN 085496
MAC-d fl ow when carried alone in a MAC-e PDU and
subsequently in the correspondi ng coded conposite
transport channel (CCTrCh) of an EU dedi cated channel
(E-DCH) type. Power offsets nust be translated into

f act
889,11\ SeAeblg el enancs, b e spespe DARMABEL abg i
mﬁcbadubﬂm thed' R@F@@HnguN on-erbpdirigd Paylead| ipiset lgihhe value
6}“&1& ?%f%s TN gmlgwm SehEued 4 Dgoﬁéeﬁ'segtd tthe sﬁﬁpofMIN

mtter. The reference ower of

%Bgm&méag Nonrschedyied Pagload', qoe:&gkedaﬂ%d ?w@rbéﬁw E@dﬁrfe,r all

ddteschedited MADIYASs).Ndi cation of the maX| num E DPDCH
hat t RU.I s

Qwer, rati.o
l‘%)g?‘%zched BAL d&&qrgnpﬁi mitep %?% tﬁal P gbl gHion Regds to
mreﬁlsﬁﬁftﬁd defid tlﬁ Jh hﬁ:ef‘- Cthe |"Bﬁiﬂbﬁﬂn§ usredil e tRhyload" is

HRERRg tt PaEres Homh Sresbiss obie (ooPedyiER Gy ERgload, the

'Dioar sohbd clod eamad't ami tMmeloﬁ‘ﬂumhudulmg inforB@tioal Gie,, the TB
% cdl kEQ}gyalﬂ 88knChat epﬁﬂsfﬁﬁ‘tcahg)t Séﬁﬂgvogbﬂé Eh% siﬁ:!x%?tthe

power Set I'ng conbl n

e(i GeprinbBayloadn: WiNeBecheduled Rayaead "t siedf t am!ledulmg
Hd}ﬁaattﬂﬁ 19@&1&%’8 b ald Bt E&%hei"éliﬂp@rt{e& el '(&ep 885! in step

ta sent, ures 8A- taken together, are

&%Wed'ﬁs %ﬁr%ptc}g vioadr amm%hemas% SR aniggp e Non-
@ﬁs&nd@ E’ﬁﬁoﬂﬂ'i Hod DR FATERE sdlRMBlihE Diforthitisd. € St6P826) the

lected that al _
‘WeproumeAraians Pautoaal 5° 6efe Hhe prbrested Gginedp dhe next
d:dnﬁlzer@nppd&m B-TRGVInast&0888, dhé sizebf thia Schadiiny Iplftestiation is
FrbFed 8 e mhRa Aol BaiRaEE. 500 baced on

er & step 804, based on
(093] MAC t¥fiff isdwt&mfmm incitep BB ﬂm@s@eﬂhbmg s)fomaitmméqes not
¥ I|
B Thi tﬁhg&gﬁe@f ﬁd'ﬁ%et R ﬂvkﬁsbdlmy%aﬁ %V&ggé ed

that canno Xea are nore

ip stenB3frtobn gr@@sféna@@he gumpf fhe’ bgdtrlr—é Giramt l?asfload" and the

"m%hféanme@mﬂb&@' <§ra><tm SRR L8 muﬂtﬁédata(the WTRU can
maxi num MAC- an be sent ip next

R RHUPeRD o AR o &7 (b ciSpPned (Gt Tateadh e the i Non-
ssh@ulé0BaylbhAd is Feamtiidig tHyaddt ablaflePaydoattd B-SFeitep 832),

thp e Grat BETaE B bt 4 o, oY P sutivy e om
sciRdulerhPayinad Ustep1834) ahti¢he tRereniniggAvsilaidalRagladdhs set to
ti;Q Qﬁééor% %a%liéﬁ%‘ |8k ol é:ﬁé‘ﬁexpa{ &:&at%{l E- i‘ﬁcf(&[%g%séf e

al a ower ,
[%w npr esYY rﬁpm to Eiwreﬁome oftmslus@lmgftlomal channels is

seﬁ@@degase& thﬁl‘grdelﬂ ®f Qﬁfo?ﬁ? Q&eﬁf&ﬁ‘@M dﬂH &eﬁcé%@bm 340 B50 are

serV|n% numer i cal J ust nent

peslorma %Pe selectedslogical c%mﬂl Defore lq%qseb% tp ﬁ'@Pa‘%"'(Bd%ﬂt is
d@Eé@Ehhéwm"tep 352 et m ﬁ@aﬁaéktfohamrmdgml I:}heﬁmepﬁ'blﬂtwhlch

tPERlEf. T SEREID, R AR Rngicerts R oA o ThatheRihe tlbeiod oghea

transmtted accordl ng to the SG and the sel ected PO as
follows: 2 sG....(fledjAanyyl&G° , and M ze Equati on
(8)

Equati on (10) where TBsize is the maxi num supported
payl oad (transport block size) and j is the considered
TFC that supports the maxi mum supported payl oad. The
SG = MN(SGP, TBsize). Ais the gain factor of the
DPCCH. As previously disclosed: fied,"f = A A", f ;
and Equation (4)
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[
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ged,j,harq = fled,ref Le,ref 1Cej 11 ()Margin

.Equation (5) L Ke eiaf Thus, when fic - icy,/ of
Equation (4) is substituted in Equation (5) for /[42a2
A 2Lesref Ped,j,harq = Pc ned,ref T 4se,| where
WOQRMIAMS9D) 2 = 106har9/ 10 I n accordance w t hPGTH{gS2007/015496
present invention, j3c2 1L,J Ke,ref R2ZA 2 red j. harq
aed, ref Le,ref KO, loaharg/10 ; and Equation (13)
Equation (14) Equation (15) [00671ln accordance with
one preferred enbodi nent of the present

channel belongs to a MAC-d flow with a non-scheduled grant

[0075] If the determination of step 840 is positive, the "Remaining Non-
scheduled Payload" corresponding to the MAC-d flow on which this logical
channel is mapped is considered (step 842), and an RLC PDU size is chosen from
the allowed set in the selected logical channel to fill the MAC-e PDU by choosing
the PDU size that gives the most amount of data which is less than
MIN("Remaining Non-scheduled Payload", Available Data for this logical
channel, "Remaining Available Payload") (step 844). In order to check which
PDU size provides the largest amount of data, it is necessary to check for every
size allowed. In step 846, the corresponding bits if any are subtracted from the
"Remaining Available Payload” and the "Remaining Non-scheduled Payload"
(taking into account the MAC-e headers).

{0076] If the determination of step 840 is negative, an RLC PDU size is
chosen from the allowed set in the selected logical channel to fill the MAC-e PDU
by choosing the PDU size that gives the most amount of data which is less than
MIN ("Scheduled Grant Payload", Available Data for this logical channel,
"Remaining Available Payload") (step 848). In order to check which PDU size
provides the largest amount of data, it is necessary to check for every size
allowed. In step 850, the corresponding bits if any are subtracted from the
"Remaining Available Payload" and the "Scheduled Grant Payload" (taking into
account the MAC- headers).

[0077] If it is determined in step 852 that there are no more logical
channels to select from, and if it is determined in step 854 that scheduling
information needs to be transmitted, scheduling information is added to the
MAC-e PDU (step 856) and the smallest E-TFC that can carry the resulting
MAC-e PDU is determined (step 858).

[0078] Ifit is determined in step 854 that scheduling information does not
need to be transmitted, the smallest E-TFC that can carry the resulting MAC-e
PDU is determined (step 860) and if the padding allows scheduling information
to be sent, it is added to the MAC-e PDU (step 862). Finally, in step 864, the

maximum number of hybrid automatic repeat request (HARQ) transmissions is
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773Si ze- invention, the factor L ed wll always

result in the closest possible K quantized value to 1
as part of the iterative procedure described above in
the present invention., and thus Le,ref AL,ref
WO2SAP[PY ' (00681This is easily seen when PCT/US2007/015496
considering that Lei is the nunber of E- DPDCHs used
for the ith E-TFC as described earlier. [0069] For
exanple, but not limted to this specific case, L=1 in
t he case of HSUPA WTRU Cat egory 1 vvhere only 1.

E; w.th an SE not smaller t 0ssi bl e
i e s e H mE P R eh e (HARARPE R B dons of the
HARRGrofitks rof tlonBliAded dlows seletied félatmnsmidamnsnaxr nm zes

[paf%t hr Outa%ey 38 20850 ﬁsags-g? oF a“@:?cg-lkékescfhﬁﬁﬁﬁﬁ% m

osest posS uanti zed va 0
taalﬁstméfelpn prosederecdQ0dnicepud ante @W@@refmmqtm@t E@p step

JoBSIEIs El‘ﬁr%@{-&ﬂe@ thh$ sElQJduﬁHé' %.fof'rﬁat;ion BStPpd b&‘&%ﬂnﬂ:ﬂe@&'lthout ‘

the nu and possibly their respecti
dota, ths "gendEqliond I%B@. R?Pﬁletlﬁ gelegied {(§epgdah t %&f’(“fs FDU is
AR wikh) thal éche&nﬁigi w&lmmoxt (ddp 905 EE eerauast E-TFC is

S0 G Rl B baingl ot B USRS,

thbﬁ t]ipm ﬂ;«b bengkérienke ofne Thidigiaed biyrard RRC dinphi tformmgtion

U] o Sl 56 SBLHF EE b T e EDPSSH 1ot

'I[lﬁ@iinaREﬁeerR@-lgyerlsigntabad}épgﬂgtgaﬁon inforgnatiorgforientfagced UL,

ﬂl\% BRPs KARSHMIRE B 8dtking! d runnin
ITB.I ni ng %gl‘sl%qh:é%t?md Psayl oagw‘l s set t]élgtdrirﬁmvaﬁuue £
tbﬁetlﬂécgrant In step 816, the "Non schedul ed Payl oad'

[besmet tOEﬁlBSdi%gﬁtg)f M N (" Remai ni ng Non-schedul ed
Payl oad", non-schedul ed avail abl e p a(g%{for al |
p)fz,ng( )

schedul edAvrethediof seleetine 79 67D3R9ed] &ranspet 1ﬁnat
cHindinatich (ENPFC) elesiuthion gompﬁeiﬂg&btmrg dedh@dduling gent payload

tt.ed ste O th Rerrar ni ng

(gé%??oa eehlﬁré é’gd"afisﬂ q?ﬁ & greater than

t he gum dfhd h@tﬁﬁ: biéehmbezﬂnﬁnarit wﬁmlup ahé SGMés calculated as
f;m,&-.schedul ed Payl oad" and the size of the scheduling

ntormation, (Le., the TB size can carry all of the
data the WIRU can possi bly send) the sum of the

Sche G ant_,Payl oad" "Non- schedul ed Payl oad" +

g‘fu'J ZehEdur %rr SE0 AteTEne Fantatfiizs &y 2 iganspert

next smal aﬂer supported E-TFC (step 822). In step 824,

t he " Scheduf’ed? Gr ant Payl oad" is set to the quantized
bieol sidethat pReriddsensakiecith edphayédpadiloat df} e gdiddaddér of a
the schedullng information. In step 826, the

Atedni ng PEi9ehDl e P%Bﬂf@ad jchagael t o { RPCGHpor t epnd

payI oad |n th er supported E-TFC. In step
ﬁ% 2 ##§29 nf OkeFRiré DLyediSthe number of
é’ct mL;ﬁe Kaegar n| ng Avar | abl e Payl oad"

0073 If it is determned in_ste 8 t hat schedul
flecihmeri ehyeiseldata chapnels %%’P&rlﬁneﬁri fareaselogtpd Teference

HAR2C Re R thieNGurA¥& biabll?PIE’GHJSO@éi& fod tHe e rErrrey K., is the

step 830 tqQ be greater t sum of the "Sche
negher opdgtadits of ghdr%frr@nﬂqﬁ Efﬁégﬁ%amtéa npRAes g *gateq“té SPene
jtb rEaTFa 8hd AnGRATs & Yybyidahidtomhtit hepaistragidse (MARD) et for a
pOSSi ny send), the sumof the "Schedul ed G ant

Payl oad" and the "Nonschedul €®-Payl oad" is quantized
to the next smaller supported E-TFC (step 832), the
"Schedul ed Grant Payload"” is set to the quantized sum
m nus the "Nonschedul ed Payl oad" (step 834) and the
"Remai ni ng Avai l abl e Payl oad" is set to the supported
payl oad in the next smaller supported E-TFC (step
836) .
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[0074] Still referring to Figure 8, one of a plurality
of logical channels is sel ected based on an order of
priority (step 838), and then steps 840-850 are
\ﬁerfox med for the sel ected |ogical channel befo
B3MBAYS¥ack to step 838 if it is determn ned§ HJS%?"é’BIS“%
852 that there is at | east one nore |ogical channel
fromwhich to select. In step 840, a determ nation is
made as to whether the selected | ogical channel

bel ongs to a MAC-d fl ow vvith a non-schedul ed grant

91l e.determ itive,

%pﬁglzicégfr"f%é%wrt}og ansﬂ:?t%%écgg g ggﬁ)g%éghcor éé‘%pondl ng

to tiBe NATh@mktmwmmntﬁwbete@g i) =channe), where Aedrer

Jrapped .is consi dered (ste and RL.C PDU si z

1P 2 2Bb deva B R TR DD @16‘3&?&%*&5)?%@% fxtbe
sehwtyieleférendd ETRG1e MAC-e PDU by choosing the PDU si ze
that ,giv t he nDs nount_.of dat is lgss th

M N(*R rrae'?lﬁ? ng I\B’H’lé edul gd Paffl%ggfm I%V&I | abl e DATE Grein
for th| s | ogi cal chgnnel , " RetBiSiend, Avail abl e

?mnﬁ—wwm whi ch PDU si ze

prow des t erefa ést " Wount of died, it is necessary

to check for every size allowed. In s,ggg 346, the

cor r &s ponhemethddsofl embadimetet whbteime on& Lhe

"Remai ni ng Avai |l abl e Payl oad" and the "Re/ m ning

Non- gche ! 4 5 RhEe M sEP =
0817%%% m%tcﬁxiéo@gnibghﬁz&ﬁ QU 5 Rhe

headers) termnation of step 840 1s
@GRA@BW) RLO PDU size is chosen fromthe all owed

set |n the sel ect ed | ogi cal hann to fi e MAC-e
bR mREhadRe ipvens et FREp TREPEE 1f41é'1“5&9§t
“élﬁ’t?ﬁiﬁi/n%f data which is less than M N (" Schedul ed

G anselPayga dédicated chaioled madiwm faocess bnrstnbl@MA@d) flow with a

e v R e T
armuﬁt of Thiamgthddrof pmbné@mgrvthreuwmmrom thapane MA
Rv? S BYRDE thd s%ﬁ? Righel :)bhpltx y%&fe%?ﬁm%g Qietsﬁle'cf‘;lon of

rom Rémai ni ng Avai |

e subtracte
tba%‘auiﬂ%eﬁ Reyformsdgandemly- G ant  Payl oad" (t ak| ng
i nt OQaCCOL‘lEEmbﬂfbdM‘B@mﬁaaﬂﬂ&{tsﬂ furfﬂl%z]hbhsiﬂg i's

chanhei<d e AR Fermedi oo iy e ARt ) ot cn

etaplt§ldetinaid schedul i ng i nformati on needs to be
transmtie nforrratlonl . added to the
MAC- &8 %h? éﬁggi%lo&g) thtaﬁ §a1§nrmtlt1e ’éﬁ‘eﬁ% ' that can
car r §0t hél‘haamathqdntg eihodin D9 fusthﬁetcemm‘iﬂm (step
858) 8"’][‘ %é'ff-'l‘ii‘bﬂe @{gﬁrgguped in step 854 that

sche ormat1 on does not need to be
tr anéﬁﬁemyang themerppmsupportedpeyiapd that grhesephin a next

t&ﬁfs%sél&g @nﬁ%mll(@met ermned (step 860) and if
t he addl ch ling jinformation sen
1 BRSNS Fsthabof prbatipdt (10 Hherun)the méféﬂaﬁyl

lﬁiﬂﬁm&ﬁEU B QiuliiR ¥ LPEsTeoNIrad EVAG) siyebr i d aut orratl c

repe est HA m SSi.

o B aoRGEIeS AR eR T B e S RS el ding, e
méthbdlesmmmeabfémbodminenwel-mc-d flows sel ect ed for
transm ssions. [0079]Figure 9 is a flow diagram of a
dat a- | ess scheduling information transn ssion
procedure 900 in accordance ¥#1th the present
invention. If in step 905 it is determ ned that
scheduling information is to be transmtted w t hout
data, the "control-only" HARQ profile is sel ected
(step 910), the MAC-e PDU is filled with the
scheduling information (step 915) and the small est
E-TFC is selected (step 920). Wen the schedul i ng
information is sent alone (no data), then the PO to be
used is the one configured by an RRin the information
el ement (1E) Povver O‘fset for Schedul | ng Inforrratlon

— e~~~ 1 § p—"— e~




| fled ,Lharg = 13 ed,ref LTe'ref v. 4...edlL ,,, ref

EU dedi cat ed physical data channels (E-DPDCHs) used

for a selected reference E-TFC, Led is the nunber of

E- DPDCHs used for the jth E-TFC, Karat is the nunber

WO 200808555 t s of the reference E-TFC, Kej is RATEIRUBEN
of data bits of the jth E-TFC, and Aharqg is a hybrid
automati c repeat request (HARQ offset for a specific
data flow to be transmtted as signal ed by higher
Iayers 3 The net hod of enbodi ment 2 wherein fiednf =

Aed t j
far ah o1 ASBOEF EltHoEa Syt B B Hsp Skt format
?_cﬁhbmthﬁdxé (BITR@GNte ﬁtefel:Eﬂl.coApnsmg
enet ho .en er
g B ZE L B i St théeh*g%es??ﬁé% e
bé tremmitited wheteinhibeSIGP ERSlcuddted o folloked

The nmethod as in any~one of enbodi nents 4 and 5
gﬁ? ﬁ% %?Mbmap dAgeRy sl Qi %’q; u% ;”r}ﬁe ggﬁ; ?F;Pﬁgg et Lemeis
B S5 o SR R e oSk, RSB PLRAN S o
kslg&te@fefareneé EIFClataris@hdauinbanehiiatd Bils of the reference E-TFC,
Anarq 1s 2 hybrid automatic repeat request (HARQ) offset for a specific data flow te
be transmitted as signaled by higher layers, and Acgreris a ratio derived from a
parameter AE-DPDCH signaled by higher layers for the selected reference E-
TFC. .

14. The method of embodiment 13 wherein SGP = MIN(SGP, T'Bsize),
where TBsize is a transport block size that provides a maximum supported
payload.

15 The method as in any one of embodiments 12 and 13 further
comprising:

selecting a dedicated channel medium access control (MAC-d) flow with a
power offset (PO) that allows highest-priority data to be transmitted.

16. The method of embodiment 15 wherein when more than one MAC-d
flow allows data of the same highest priority to be transmitted, the selection of
the MAC-d flow is performed randomly.

17. The method of embodiment 15 further comprising:

based on the MAC-d flow selected, identifying the MAC-d flow(s) that can
be multiplexed; and

ignoring the MAC-d flow(s) that cannot be multiplexed.

18. The method of embodiment 17 further comprising:

performing E-TFC restriction; and

determining the maximum supported payload that can be sent in a next
transmission timing interval (TTI).

19. The method 'of embodiment 18 wherein the payload is set to a
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8. The nmet hod of enbodi nent 7 wherein when nore than
one MAC-d flow allows data of the sanme highest

priority to be transnmtted, the selection of the MAC-d
flowis perfornmed randomy. 9. The nethod of

WaBWEO0MEY 7 further conprising: bas & TfP2Q0815496
MAC-d flow selected, identifying the MAC-d fl ows)

that can be multipl exed; and ignoring the MAC d

flow(s) that cannot be multiplexed. 10. The net hod of
enmbodi ment 9 further conprising: performng E-TFC

resirictigqn; and d LNi.ng the maxi mum
BERpoTRd pehuareracordi GG 1 'a nex

t r ans0i ssidnvitelessnigansthitireedivalihjt: (WIRU) forlimpléhenting the
gebhad.af, sybodiorent, 49, wheyeig the payload is set to

A noxi rum 20 Wed tm-access: contr ol (MACQ) si ze.

12. Rl r e\ ssthad efivehdctihg @painhanced wplidr(RYY) frepsport format

' : | j one of enbodi nent
élc’%l.ﬁg&&tilg‘ﬁd}%hg%%gtg%g%n%?s%g{ecti ng. an enhlancedS
upl i riRtt{IR ) sehednlipg erant papiend (3EB) todhe dvighest paxdyad thes can

PRt B8P hhal NY: setting a scheduling grant
payl oad ((SOP). to the. highest_ .payl oad that n )
{1 ansflectiaga gpinten phARRel SResliRe aodiec &P%?@é@%cggﬂ%m#h a

Iﬁﬁverﬁfmet:(m)ifhfet ﬁﬁwmg?eéi@rﬁdi'it& da€4 Yo ngtngr:ba:muedf.

Le, refis re ref,. -1 rgi 1L the nu 0

doui 23t oot h e TR et e s fha opag-d

Bot elives daief afitba samEhIghest friarity toe trandmeittetf thikagedection of
it f . - Aharqg is a hybrid

tglﬁtngﬁgtq %a?é%)gél?gl}%%&ﬁrgsﬁtﬂ%m of fset for a specific

dat a 28} owl'he ninthed efiepahadimenta2] Hirthex| compbiging: gher

| ay €3 s ARPLHEORALS] ASw delettel CideRtifyaf i MAT AW @BIaE tan
AE- DPDCH si gnal ed by hi gher 1'ayers for the sel ected

heomultinlexedeand, 14. The method of enbodi ment 13
wher giforgRhe WANESERw(s] BidtZahnotheanaltifistee 1S a

STkl S LA R N B LMD supPor
enbogenbrngR-Tarek&idtion; had conpri si ng:

determining the maximum supported payload that can be sent in a next
transmission timing interval (T'TI).

25. The method of embodiment 24 wherein the payload is set to a
maximum EU medium access control (MAC) size.

26. The method as'in any one of embodiments 21-25 wherein the SGP is

calculated as follows:

where SG is a serving grant, Lereris

SGP = Ke,ref . L SG

eref * Do ref
the number of EU dedicated physical data channels (E-DPDCHs) used for a
selected reference E-TFC, K. rris the number of data bits of the reference E-TFC,
Anarq is a hybrid automatic repeat request (HARQ) offset for a specific data flow to
be transmitted as signaled by higher layers, and Aeqreris a ratio derived from a
parameter AE-DPDCH signaled by higher layers for the selected reference E-

. loAharq/IO ?
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sel ecting a dedi cated channel nmedi um access control
(MAC-d) flowwth a power offset (PO that allows
hi ghest-priority data to be transnmtted. 16.
The nmet hod of enbodi nent 15 wherein when nore than one
WR2E935By al | ows data of the same hi ghest pRGTEYS2007/0¢34%6
be transmtted, the selection of the MAGC-d flowis
performed randomy. 17. The met hod of
enbodi nent 15 further conpri sing: based on the
MAC-d flow sel ected, identifying the MAC-d fl ow(s)
'!?I;@t can be nulti pl exed and ignoring the MAC-d

I'OW(s) that cannot be mul ti pl exed. 18. The
net h8d. of Thernethavesfenbodimentr whenepr S&PrgMINEPEB: hibsige),

whekE & ésagt &%faq%p?ﬁrkﬁock siz ethgghﬁf &y Qqnaaslamwymed

supported payl oa at can in a next

payloadni ssion timing interval (TTl). 19. The

met hgg of Aemwsm%shm&%ml dhit fawmmi Rﬁ%p‘ieﬁ@ﬁmﬁé) the
a maxi mum EU nmedi um access_ control si ze.

mpephod\agjin ang ene of embedimeptscdt-9& uni t ( erU) f or
[oom!} e”entAREoﬁélﬁtHEEfeHﬁﬂ'ﬁﬁgnﬂ ][élei\ﬁ%l ) tﬁﬁ 1 p@m@ﬂhimlsn are
(0] (0] sel. e N an ennan

d&&rriﬂrﬂé ipghy P’E‘if%m%‘b%‘f‘{;e‘i‘@feﬁﬁ in particHian ?%hb%ﬁ%a&% ure
olmudrtﬁehtcwmlse asag alone withous@hé |oﬂ@rafe5ﬁhe@| ehé mgengerxﬁm fof the
T e L R T S A S e
amd Hlemernats ©f tlse pEesentchvéiD. dThef llnebhoals tOh flawpbets pyé¥ided in
t%g g}esgﬁéltnvgﬁﬁ%al}l b@g.gﬁflep%ﬂtg& X &&ﬁ pﬁte?.;%o am, sof%v:sll_are, or

nsm-t

figpnarazientasigdhly nembodind nino pe coypnigrreasiablg |sé%9ge| a“!ladlé.#ﬂ for
ekBRRAB J‘é&:ﬁ?ﬁtp\%gb&rdoﬁn?u%& ke ;&5&@&&1 tm%pmm computer-

selection of th

or me n
roadlable gtopageraedigmsdngiyde Pré?ﬁ‘i oy agp 5’3;)? Fanqpgn access
MAE6T FAMNEa MAGisterf |cavhes aleedrgd semﬂﬁﬁ&hcftyt Rgeridl® devices,

MAC— hat. can Ay

PRI BHP S TRAPLSATDEE T B aRky i, Hdgneto-
oﬁﬁcalTrhedlﬁe thd dptitalendtidistelnbs ZD-ROM ldinkscamp digiiah gersatile
disks (DVDs).

[0082] Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[0083] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera

moduie, a videophone, a speakerphone, a vibration device, a speaker, a

-24-



performng E-TFC restriction; and det erm ni ng

t he maxi num supported payload that can be sent in a
next transmssion timng interval (TTI). 25.

The net hod of enbodi nent 24 wherein the payload is set
V8 2008008880%hum EU medi um access control (MAC) RGES2007/015496
26. The nethod al ba any one of enbodi nents 21-25
wherein the SGP is calculated as follows: SG SG = K
e,refA 2Akanif , where SGis a serving grant, |airef

1S 10 1/4 ref rlLed ref the nunber of EU dedi cated

S LA R Bl A AL

Bh:etqo@h%mduée EamueAbxa ng)dluéatad KEMD irddiguumitpa liguid crystal
&@ﬁ%@kLéﬁ%ﬁﬁfagkﬁ@P@x opéatxﬁe[eﬁ ﬂtoermeuﬁ ﬁfddfa (GLED) alsfpi%lt
e transmt a

S sli er I ayers,
adigital mysiq Rlayrsy pyrastis p WP lagemipogtyle, & fnternet
@ﬂo@@@al addky ahyghﬂleémsﬂ%rééﬁem swiaahadod@ber ence
TFC. 27. The nmethod of enmbodjnment 21
mhereln SOP = N1N(SGP, TBS|ze), where TBsize is a
transport bl ock size that provides a naxi num supported
payl oad. 28. A wireless transmt/receive unit
(WRU) for inplenenting the nethod as in any one of
enbodi nents 21-27. [0081] Al t hough the features and
el enents of the present invention are described in the
preferred enbodi nents in particular conbinations, each
feature or el enent can be used al one wi thout the other
features and el enents of the preferred enbodi nents or
in various conbinations with or without other features
and el ements of the present invention. The nethods or
flow charts provided in the present invention may be
i npl emented in a conputer program software, or
firmvare tangi bly enbodi ed in a conputer-readabl e
storage nedium for execution by a general purpose
conmputer or a processor. Exanples of conputer-readable
storage nedi uns include a read only nenory (ROM, a
random access nenory (RAM, a register, cache nenory,
sem conduct or nenory devi ces, magnetic nedia such as
i nternal hard di sks and renovabl e di sks,
magnet o- opti cal nedi a, and optical nedia such as
CD- ROM di sks, and digital versatile disks (DVDs).
[ 0082] Sui t abl e processors include, by way of exanple,
a general purpose processor, a special purpose
processor, a conventional processor, a digital signa
processor (DSP), a plurality of mcroprocessors, one
or nore m croprocessors in association with a DSP
core, a controller, a mcrocontrofter, Application
Specific Integrated Grcuits (ASICs), Field
Programmabl e Gate Arrays (FPGAs) circuits, any other
type of integrated circuit (1C), and/or a state
machi ne. [0083] A processor in association with
software may be used to inplenent a radio frequency
transceiver for use in a wireless transmt receive
unit (WIRU), user equipnent (UE), term nal, base
station, radio network controller (ENC), or any host
conputer. The WIRU nay be used in conjunction with
nodul es, inplenented in hardware and/or software, such
as a canera, a video camera n#tul e, a vi deophone, a
speaker phone, a vibration device, a speaker, a



m crophone, a television transceiver, a hands free
headset, a keyboard, a Bluetooth(r) nodule, a
frequency nodul ated (FM radio unit, a liquid crystal
di splay (LCD) display unit, an organic light-emtting
di ode (OLED) display unit, a digital nusic player, a
nmedi a pl ayer, a video gane player nodule, an Internet
browser, and/or any wire qphpcal area network (WLAN)
nodul e. CLAIMS 1. A nethod of sel ecting an enhanced
uplink (EU) transport format conbination (E-TFC), the
nmet hod conprisin setting a schedulin

: t
pay! bad (M)e’qh@%t @fesﬁpgtﬁ@gtalpgyh@g@pd hl@@lnga&)%i%?ansport
fosga opeiipation - 31O e moted SHbEEME g GFant, "
TBs| é&tix@ aﬁsc%%'auﬁn%%n%%ﬂpayﬁfa@ (5GILBehe hbslaak paivkad that

t hat provides a ma m Supported payload, Pc is a

cfabs tfammittal, whaein che Sy silcalatedasfollowdannel

(DPCCH), and e, fled,j,harqg = fled ,ref Le,refK

10ahar gl20where Le,ref is the j Ke,ref nunber of EU

dedi cat edﬂ_physi cal, data channel s (E-DPDCHs) used for .a

sel echéux I Bstaecnfe E- Wibere 1BQ iss at KerApgpgranys IBsize 1s a
e ith ETFC, & ens the nunber of

data bitPLfj ke reference E-TFC, Ked is the nunber of

data bits of the ith E-TFC, and Aharq is a hybrid )

t s oRY block epmathatamoestes (HARR muii seppéused payhesst, e is a

data flow to be transmtted as signal ed by hiﬁger

ghity efastor? of Thedodichtetl ofhysiedlmentahbrdianted, (ABECGE, , and

where ...kaa,re : is aratio derived froma

par anet er AE- | ed by, higher |ayers for the
B eqtee Bafer #[%—Eslo%ﬁ%ﬁg? hodofetee nwirer df n the
SGTI Le, Ke,ref

BSI ze
number of EU dedicated physical data channels (E-DPDCHs) used for a
selected reference E-TFC, L is the number of E-DPDCHs used for the jth E-
TFC, Kereris the number of data bits of the reference E-TFC, K., is the

number of data bits of the jth E-TFC, and Anarq is a hybrid automatic repeat
request (HARQ) offset for a specific data flow to be transmitted as signaled
by higher layers.

2. The method of claim 1 wherein fB,,,.; = . * A 4 s » Where Acdref

is a ratio derived from a parameter AE-DPDCH signaled by higher layers
for the selected reference E-TFC.

3. The method of claim 2 wherein
SG TBSize- L, ;
SGP=K . 0 .
o Lo res 'Azd,ref 104/ K.,

26- °



S -=../Ce,"f , , ere -1-'" f ' A2ed,ref 104harqgl 10

TBSize L 4. The method of claim3 wherein

5. Awireless transmt/receive unit (WRU) for

sel ecting an enhanced uplink (EU) transport format

conmbi nation (E-TFC), the WIRU configured to set a

schedul i ng grant payload (SGP) to the hi ghest payl oad

that can be transmtted, wherein the SGP is cal cul ated

as follows: = SG x TBsize x /6,2 , where SGis a

serving %ant, TBsize is a SGP @SBedij, har q

t r andpor t The ovd¢heil 08 cleia 3mhﬂneu95ﬁgnﬂri’—nﬁn'l-support ed

payl oad, /8, is a gain factor of a dedicated physical

control channel (DPCCH), and fied,j,harg = fied,ref

Le,ref Ke, 10 Aharq/20 Ce,"f where Le,ref is the

nu r of : JC ' Veraone :

( E- DPDCHs Elkj)lslggégfs or gggg%g%eggé rLg?EesencenE- %?:C?elﬁ%lﬁl% an
erthmcetdndydinlof{EB) BROG It ferth 4 tocor bimaitiom EFFEC)Keay WTRU

t he nunber of data bits of the refer%gce E-TFC, KOl is
configuredbe selor seheduling gramt padopd (SEPHtetha hishertmaviead

cr AR AT PR e RERTb ch e B’

hi gher | ayers. 6. The nethod of claim1l wherein SGP =
M N( SGP, TBsi ze).

SG x TBsize x ,Bcz , where SG is a serving grant, TBsize is a

2
ed, j,harg

SGP =

transport block size that provides a maximum supported payload, f, is a

gain factor of a dedicated physical control channel (DPCCH), and

L K,
:Bed,j,harq = :Bed,ref \/ Le,ref \/K - -10Ahar‘1/20 where Lerr is the
e, j e, ref

number of EU dedicated physical data channels (E-DPDCHs) used for a
selected reference E-TFC, L is the number of E-DPDCHs used for the jth E-
TFC, Kereris the number of data bits of the reference E-TFC, K, is the
number of data bits of the jth E-TFC, and Anarq is a hybrid automatic repeat
request (HARQ) offset for a specific data flow to be transmitted as signaled
by higher layers.

6. The method of claim 1 wherein SGP = MIN(SGP, 7TBsize).

7. The method of claim 1 further comprising:
selecting a dedicated channel medium access control (MAC-d) flow

with a power offset (PO) that allows highest-priority data to be transmitted.
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7. The method of claim1 further conprising:
sel ecting a dedi cated channel nedi um access control
(MAC-d) flowwith a power offset (P0O) that allows
hi ghest-priority data to be transmtted. 8.
The met hod of claim7 wherein when nore than one MAC-d
flow all ows data of the sane highest priority to be
transmtted, the selection of the MAC-d flowis
performed randomy. 9. The nethod of claim?7
furtger CORPMh&HRE:of claim Towheskianvhée MAE-thai ave MAC-d
sel ected, identifying the MAC-d flows) that can b )
flonwr |2l lowt sededda of &hel sa@ﬁgnghgstmreorm@o@eftr@mytt% the selection

n | tipl exed. 10. The nmethod of claim
Ofgt??mg iﬂ%’?‘rﬁ? B%ﬁﬁﬁmeﬂéfﬂ‘é?ml}ﬂg E- TFC restriction;
and determ ning the naxi mum supported payl oad

that can be sent in a next transmssion timng
i ntegval Thdmlethod of claiid 7 futherebhgdisfgel ai m 9 cl ai m

10 wherein the payload is set top a. jmaxi di
AR ARV R R i b
selecti n ced uplink (EU transport fornat

& |nﬁ'é]{%ﬁ%§m((g ), the nethod conpri sing:

set t jdidrenSEMEMA CIofleR &) tthpayhmast cSaRiltiptestelde
hi ghest payl oad that can be transmtted, wherein the
SOP is calculated as foll ows: SG SOP=where SGis a

' . Lref . . , d 2.1 .nAh 0
T v 40a, PERe metnod s S StstRatediBE iy cal
dat a%g]_kiaﬂgﬁllg}ﬂ(@@%@@kﬁéﬁy@%({ or a selected reference
) e, .,

E-TF I's the nunber of data bits of the .

r ef edeemikidg-the Awinurs saphyited dayloashthdtccanchesent in a

request (HARQ .offset for ecific data flow to be
n@ﬁa‘?@ﬁﬁﬂt@?ﬂ%é”@i%&ﬁéﬁ%iﬁﬂﬁ her layers, and A- -

-vd, ref is a ratio derived from a paraneter AE- DPDCH
si gnal ed by higher |ayers

11. The method of claim 9 claim 10 wherein the payloadissettoa

maximum EU medium access control (MAC) size.

12. A method of selecting an enhanced uplink (EU) transport
format combination (E-TFC), the method comprising:
setting a scheduling grant payload (SGP) to the highest payload that
can be transmitted, wherein the SGP is calculated as follows:
SG

1 i t, L
L A2 .1 0Akarg/10 where SG is a serving grant, Le ref
e,ref ~‘red,ref

SGP - Ke,ref y

is the number of EU dedicated physical data channels (E-DPDCHs) used for
a selected reference E-TFC, K, reris the number of data bits of the reference
E-TFC, Anarq is a hybrid automatic repeat request (HARQ) offset for a
specific data flow to be transmitted as signaled by higher layers, and Aedret

is a ratio derived from a parameter AE-DPDCH signaled by higher layers

-28- °



for the selected reference E-TFC 13. A

W reless transmt/receive unit (WRU) for selecting an
enhanced uplink (EU) transport format conbination
(E-TFC), the WIRU configured to set a scheduling grant
payl oad (SGP) to the highest payload that can be
transmtted, wherein the SG° is cal cul ated as fol |l ows:
SGP = KS [ I serving e,ref TA 2nAharqll0
foﬁ?ﬁ%f‘sg@c%dﬂ\é&gﬁe&lgg&} IT%‘ecfi%r ef is the nunber of EU

dedi cat ed physical data channels (EDPDCHs) used for a

sel ected reference E-TFC, Keiref is é{}e n n‘?qer f data
bi t s1Df t Ke wirdlese htangmitfreceinpanriti VAR piqrgselecting an

utomgtic.re reques HA| fs f GF. peci i
crrioet whlinle CBL) HFSSITE b as e pirariel B TR GREe WERU
‘sche@ufifit ! hy1edd (SOP) 30 RBE dnEh@st payload

Cd@%ﬁ%&ﬁa%ggﬁ‘;ﬁgfgﬁﬁ% gﬁ?gﬁ%r% ayérs fo(r) thgﬁ%el ec?t gd
thaf enencaransifiGed, whereinlthe SG® isenbhndatsd a3 follows?

wherein SGP = M N( SGP, Tl?gséze), where TBsize is a

tran t ock size thatdyrovides a ' S o)

payl Sg’g; =Bgref” )1:5. Tf}gz nmet h?gAIMq/Iﬂ ’ai%}nigfgu%r %éﬁgrééﬁﬂlg

conpri si ng: e,refel debiehg a dedi cat ed channel

medi ym access contr ol -d). flo i.th f ;
ey et AneoRE TG RIS E CpArbicrisH atviied G EnatiielE (&
' o SiatHe AbniMeelogdat
ST AT A ety
bitk Wfedie pfemiriceYEIDFOe Absais i hykdd dlensatiecepent rfquest
the MAC-d flowis perforned randomy. 17, T(ﬂe net hijd b
(BARQ)avfisetsfor . sheeifisgtaiai Howgto bed5apprpited @s\igngied by

fl lected, i dentify] - het
hygltal TP erhAGra: Pty AghFad Bl bR 1 IYRDCH
Tz AN b i Shd TR BX RF-the selected reference E-TFC.

14, The method of claim 12 wherein SGP = MIN(SGP, TBsize),
where TBsize is a transport block size that provides a maximum supported

payload.

15. The method of claim 12 further comprising:
selecting a dedicated channel medium access control (MAC-d) flow

with a power offset (PO) that allows highest-priority data to be transmitted.

16. The method of claim 15 wherein when more than one MAC-d
flow allows data of the same highest priority to be transmitted, the selection

of the MAC-d flow is performed randomly.

17. The method of claim 15 further comprising:
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18. The method of claim17 further conprising:
performng E-TFC restriction; and determning the
maxi mum supported payl oad that can be sent in a next
transm ssion timng interval (TTl). 19. The
met hod of claim 18 wherein the payload is set to a
maxi mum EU nmedi um access control (MAC) si ze.

based on the MAC-d flow selected, identifying the MAC-d flow(s) that

can be multiplexed; and
ignoring the MAC-d flow(s) that cannot be multiplexed.

18. The method of claim 17 further comprising:
performing E-TFC restriction; and

determining the maximum supported payload that can be sent ina

next transmission timing interval (TTI).

19. The method of claim 18 wherein the payload is set to a

maximum EU medium access control (MAC) size.
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