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3 [0011] It would therefore be beneficial to provide a
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[0019] In addition to the conmponents that may be found

in a typical eNB, the eNB 220 includes a processor

225, a receiver 226, a transmitter 227, and an antenna

228. The processor 225 is caonfigured to performa

met hod of supporting uplink:%tarvation avoi dance. The

receiver 226 and the transmtter 227 are in

communi cation with the processor 225. The antenna 228

is in comunication with both the receiver 226 and the

transmtter 227 to facilitate the transm ssion and
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[0033] If the grant request includes multiple bits,
one bit can be representative of all attributes of one
RB or a group of RBs, (e.g., with simlar properties
such as priority, and the |izjke), or the one bit can be
representative of one attribute, (e.g., token
headroom BO, or power headroon) of all RBs.
Additionally, multiple bits can be used as an i ndex

i ndi cating various conbinations of the WIRIrs 210
status for the grant request. For exanple, the bits
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210 Hl;lh&é! a processor 215, a receiver 216, a transmitter 217, and an antenna 218. The
processor 215 is configured to perform a method of supporting uplink starvation
avoidance. The receiver 216 and the transmitter 217 are in communication with the
processor 215. The antenna 218 is in communication with both the receiver 216 and the
transmitter 217 to facilitate the transmission and reception of wireless data.

[0019] In addition to the components that may be found in a typical eNB, the eNB 220
includes a processor 225, a receiver 226, a transmitter 227, and an antenna 228. The
processor 225 is configured to perform a method of supporting uplink starvation
avoidance. The receiver 226 and the transmitter 227 are in communication with the
processor 225. The antenna 228 is in communication with both the receiver 226 and the
transmitter 227 to facilitate the transmission and reception of wireless data.

[0020] Figure 4 is a flow diagram of a method 400 of supporting UL starvation
avoidance. In step 410, the WTRU 210 reports current buffer status information to the
eNB 220. This information may include information for some or all RBs, and may be
directed to preventing a grant loss. The information may include buffer occupancy (BO)
information, token bucket size of each RB for PBR, GBR MBR and eMBR respectively,
token accumulation pattern at the WTRU, power headroom, and the like.

[0021] The BO information may be for one RB, a group of RBs, or all RBs, while the
power headroom is for all RBs. The token size and token accumulation pattern may be
for PBS, GBR, MBR and aMBR, respectively, for RBs. Alternatively, the aggregate
number of tokens for several RBs are reported, and different aggregates may be reported
separately. For example, aggregate tokens for GBS, MBR and eMBR may be reported
independent of one another. Since a grant is per WTRU, the total number of tokens the
WTRU 210 may utilize can provide an efficient way for scheduling a grant.

[0022] During the reporting in step 410, the WTRU 210 may report a fraction of tokens
relative to the maximum token bucket size. For example, two (2) bits may be used to
indicate that the WTRU 210 has 0 to 1/4, 1/4 to 1/2, 1/2 to 3/4, or 3/4 to 100 percent of
the maximum token bucket size. It should also be noted that the two bits may be defined

to support non-uniform ranges such as zero tokens, less than 1/4 tokens, between 1/4



100 Token limted & Data limted 101 Power linnthd &
Data limted 110 Token, Power & Data limted 111 No
change Table 1 [0036] As shown in Table 1 above,
various index values indicate whether the wRu 210 is
token limted, power limted, data limted, or any
conbi nation thereof It shoul5d be not ed that al t hough
Tabl e 1 shows an exanpl e mappi hg, other mappi ngs nmay
also he utilized, and other limtations nmay be
reported. For exanple, the WIRU 210 may i ncl ude t hat
arldhg2 U Sreadr tHakl 192 pkesnnd tetike WIRU 210 to transmit

[O:Q 33 I%@w%}é | n)%nllp mét i bﬁ% gt@tusethQQn&[:\ﬁz aé%rm@faﬁﬁ "00“ may be

. ion fromt I? 2 si gha /3

tifizadh for th reriee OWRG, 10 fqrd Eéﬁnsséé‘s fo E’J%o fforty B2,

ariUD POfot thE Rergba/4stb A0V pdrécan Teshould e ceted RRCHYI ogmamah@p crfalge
e re

bi shgmgﬂ a?i %Fqgih&ﬂcg (Eﬁ%gnvsp?aﬁgé‘gﬂa&hs 3] 86ds€ddds@yaf d For

e Bz G o SRS HOE 4t Br Ak FBHICH8 P fgkens. "01"
inMe8ti® 1assthapa /4 wkemppachdltkepn i nf ormation el enent (1E).

[J()Qﬂsgl dLs 9%({3 a@ve, fRe WPRU 210 reports all or only a partial amount of
information relating to the WTRU 210 to the eNB 220 in order to aid the eNB 220 with
synchronization. Accordingly, the eNB 220 is aware of the WTRU's situation and can
issue an accurate grant decision to aid in avoiding a grant loss. Additionally, the WTRU
210 may report for each RB, a group of RBs, all RBs, only high priority RB or any
combination. The WTRU 210 can also specify in its buffer status, (e.g., grant request), a
target time by which it would accumulate enough tokens to send at least one packet,
(e.g., the smallest transport block (TB) size), so that the eNB 220 would be able to
schedule the grant at or after the time indicated. The WTRU 210 can report any part, or
all, of the information every transmission time interval (TTI) or every several TTIs that
may be configured by RRC signalling during the RB establishment or modification
process.

[0025] The WTRU 210 may transmit its report or token bucket information (step 410)
periodically or it may be triggered by a pre-defined event. The events that may be
utilized to trigger the report include events where the values for the information
described previously exceed or fall below a threshold. For examiple, if an amount of
tokens for a certain RB, or RBs, falls below a pre-defined threshold, the WTRU 210
may be triggered to report. The thresholds may be configured by RRC signaling at RB
establishment and may be defined as fractions of the maximum token bucket size.
[0026] In this manner, the WTRU 210 status information, (e.g., buffer status), may be
evaluated on a sliding window by the WTRU 210, but sent to the eNB 220 every TTI or
after more than one TTL

[0027] In step 420, the eNB 220 determines how many tokens the WIRU 210 can
accumulate. In one embodiment, a weight is provided to each bucket corresponding to
each application and signal to the network. These weighted values may be formed into a
cumulative value to be signaled to the WTRU 210. Even if there are multiple RBs on
different WTRUs 210 that are all transmitting packets at the same rate, depending on
application priority, some WTRUs 210 might require more resources. Accordingly, the
priorities can be shared between different WTRUs 210 based on the signaled weight
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Whet her Explicit W1 RU Reporting or 'WRU grant
request method will be used Whether a token bucket is
al l owed to becone negative @ not Explicit WRU
Reporting If the reporting is for one RB, a group of
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event triggered reporting is to be used, then specify
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WTRU 210, a group of WTRUs 210, or all WTRUs 210 in the wireless communication
system 200.

[0029] Figure 5 is a flow diagram of an alternative method 500 of supporting UL
starvation avoidance. In step 510, the WTRU 210 determines its buffer status. In one
example, the WTRU 210 may calculate and evaluate its buffer status and transmit a
grant request to the eNB 220 based upon the evaluation (step 520).

[0030] The grant request can be a relative or absolute request that is sent every TTI or
every several TTIs. Whether to send relative or absolute grant request and how often the
grant should be sent from the WTRU should be configured at the RB establishment or
modification stage through the RRC signalling. For example, a relative grant request is
relative to the value used before and change is signalled to the WTRU 210 so that the
WTRU 210 can derive the actual grant from the previous grant and current grant. For an
absolute grant, it the value that WTRU 210 should use is indicated without the need for
the WTRU 210 to make any derivations.

[0031] The grant request may be in the form of a "Happy Bit" where a single bit, or
multiple bits, are transmitted to the eNB 220 in Happy Bit format. If a single bit grant
request is utilized, then the single bit should be representative of the evaluation results
for all different attributes, such as WTRU buffer occupancy status, packet information,
power headroom, token headroom, (e.g., for PBR, GBR, MBR, aMBR) of all RBs, and
the like.

[0032] The Happy Bit may represent the status for one RB or only an attribute of each
RB, and may be evaluated on a sliding window. The Happy Bit may indicate every RB,
high priority RBs, or any combination thereof, and may be reported the eNB 220 every
TTI or after a number of TTIs. The Happy Bit may also indicate the amount of the grant
request the WTRU 210 desires.

[0033] If the grant request includes multiple bits, one bit can be representative of all
attributes of one RB or a group of RBs, (e.g., with similar properties such as priority,
and the like), or the one bit can be representative of one attribute, (e.g., token headroom,
BO, or power headroom) of all RBs. Addivtionally, multiple bits can be used as an index
indicating various combinations of the WTRU's 210 status for the grant request. For
example, the bits may indicate if the WTRU 210 is token, power or data limited. The
buffer status report (BSR) can be used to represent the grant request from the WIRU
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differepfygapt & SRUPHIRAIGAUOPIEGURRS | at ter i npl ement ati on, the
[o0&en bucket is allowed to becone negative. \Wether a
[Ttaﬁlg?]e‘ bucket inplenmentation allows for negative tokens
buckets or not can he an additional signaling
par aifeaddndeni t h di t her dretigfFRU 210 signal i ng the

paraneter— , -\ {4 he net wor k
Si gn_aliﬁ@ it to tlhe .\;\%Qﬁnﬂlfﬁte\‘}ia the eNli 220. A

Fcombrraggon ot sToTat iy TiYited! SO be supported. [0040]
Tabl e 3 bel ow shgws exanpl e token bucket paraneters
't hat nagiobe signdl ed |Datatichittd on t ¢ t he paraneters
shown in Table 2| [0041] .[ T:—'lh_l e_3]{Bearer Bucket

Par amet 81 GBR bedr éokep limited & Power

“Timited

B s B ey o T
; limited
i()ly e ::. Powerhm;f,ed&])ata .
limited
110 — ‘Tokén, Power'&wljata”
limited

i T No change

“Table 1

[0036] As shown in Table 1 above, various index values indicate whether the WTRU
210 is token limited, power limited, data limited, or any combination thereof. It should
be noted that although Table 1 shows an example mapping, other mappings may also be
utilized, and other limitations may be reported. For example, the WIRU 210 may
include that the number of TTIs given to the WTRU 210 to transmit its data were
insufficient. The eNB 220, after receiving information from the WTRU 210, signals a
grant to the WTRU 210 (step 530).

[0037] In order to support the UL starvation avoidance, RRC signaling may be required
that includes parameters directed toward the support. Table 2 below shows example
RRC parameters for supporting UL starvation avoidance, where a type is mapped to an
information element (IE).

[0038]

[Table 2]



GBR t oken bucket GBIt GBRt okenbucket si ze ( GBRt bs)
GBRi nter-token arrival period (GBR tap) MR token
bucket MBR  MBRt okenbucketsi ze ( MERt bs)

MBRi nter-tolten arrival period (MBR tap) CGBR bearer 2
GBR t oken bucket 8

Type . New IE parameférs

Decide Explicit or Implicit Whether 'Explicit‘WvTRU Reporting or WTRU grant
Approach request method will be used

Whether a token bucket is allowed to become

negative or not

Explicit WIRU Reporting | If the reporting is for one RB, a group of RBs or all.
‘RBs

If pé.z"iﬂddic,w ;vént trlggerd, of event triggered

periodic WIT'RU reporting will be used

If event tri‘gg.éredi report;mg is to be used, then
: specify the Threshold(s) to trigger WTRU report

If reportmg 1s every TTI or several TTIs

Tf WTRU has to report every several TTIs then
| specify the exact number of TTIs

WTRU Grant Request | If absolute or relative grant will be used

WTRU Grant Request. ‘If single or multiple Happy bits will be used

I 'per'i(")dic:"réportiﬁg is used, specify the "Grant
reporting cycle

{Tf per RB or g'roup of RB's “Happy bit” will be
reported

' Window size for WIRU gfaht request evaluétion

Table 2

[0039] One more parameter that may need to be signaled is whether a token bucket is
allowed to become negalive or not. This additional parameter allows for different
variants of token bucket implementations. For example, some WTRU's 210 may want to

check whether there are a sufficient number of tokens to send a packet, whereas other



GBR  GBRt okenbucket si ze (GBRt bs) GBRi nt er ken

arrival periad (OBRA* MR token bucket MR

MBRt okenbucket si ze (MBRt bs) MBRi nt er -t oken arri val

peri od (MBRi tap) Non- GBR bearer 3 Mn BR token bucket
9

implementations of token buckets will allow the WTRU 210 to send the packet as long
as the number of tokens is greater than 0. In the latter implementation, the token bucket
is allowed to become negative. Whether a token bucket implementation allows for
negative tokens buckets or not can be an additional signaling parameter, with either the
WTRU 210 signaling the parameter to the eNB 220, or with the network signaling it to
the WTRU 210 via the eNB 220. A combination of signaling may also be supported.
[0040] Table 3 below shows example token bucket parameters that may be signaled in
addition to the parameters shown in Table 2.

[0041]

[Table 3]

~_ Bearer _ Bucket 1 , ~ Parameter
GBR bearer 1 GBR token bucket GBR .
GBRtokenbucketsize (GBRtbs)
L. GBRinter-token arrival period (GBRitap) |
" MBR token bucket MBR N
MBRtokenbucketsxze (MBRtbs)
"MBRinter-token arrival period.
» (MBRitap) '
“GBR bearer 2| GBR token bucket | GBR .
: GBRtokenbucketsize (GBRtl: s)
| GBRinter-token arrival penod (GBRitap) |
MBR token bucket | _ . MBR S
' _ MBRtokenbucketsme QVIBRtbs)
MBRinter-token arrival period.
. | (MBRitap)
' Non-GBR bearer 3 Min-BR token o MinBR ,
‘ bucket | MinBRtokenbucketsize (-MmBRtbs)
MinBRinter-token arrival period
_ (MmBthap) _
‘Non-GBR bearer 4 Min-BR token MinBR )
bucket MinBRtokenbucketsize (MmBRtbs)
MinBRinter-token arrival period =~ |
' o B o (MinBRitap)

Non-GBR bearers | aMBR token bucket aMBR
.aMBRtokenbucketsize (aMBRtbs)
aMBRinter-token arrival period
(aMBRitap)

Table 3
[0042] Tt is possible that a large number of parameters may need to be signaled through
the RRC message at the RB establishment or modification stage. Since token bucket
related parameters are semi-static and do not need to be updated in every grant, if token
bucket related parameters have to be signaled, the network does not necessarily need to
include those parameters, (e.g., bucket size, inter-token arrival time, and the like), in

every grant. Instead, the parameters can be signaled initially at the RB establishment or




M nBR M nBRt okenbucket si ze (M nBRt bs)

M nBRi nter-token arrival period (MnBltitap) Non-OUR
bearer 4 M n-BR token bucket M nBR

M nl 3Rt ol t enbucket si ze (M nBRt bs) M nl 3Ri nt er -t oken
arrival period (Mnl3Ritap)'MNon-GER bearers

during RB modification. If any of the token bucket parameters described in Table 2 or
Table 3 need to be updated, then only those parameters need to be signaled from the
eNB 220 to the WTRU 210. Accordingly, utilizing the parameters described in Table 2
and 3, the capability of the WTRU 210, such as a "range" and/or "granularity" of token
inter-arrival times that the WTRU 210 can support, and the minimum and/or maximum
bucket size the WTRU 210 can support, and the like, are signaled. For example, these
parameters may be signaled at the RB establishment or modification stage through an
RRC connection re-configuration message.

[0043] As an alternative to the parameters defined in Tables 2 and 3, a table may be
predefined for each RB with different variations of each token bucket related parameter
labeled with index. The index of each token related parameter for that RB may then be
signaled. An index may also be provided for different combinations of token related
parameters for one RB, where only one index for that RB's related token parameters is
signaled. The parameters for GBR, and non-GBR, such as GBR and MBR token
buckets, may share one index table for signaling purposes. Alternatively, an index may
be provided for different token related parameters for different RB's into one table.
However, if there is only one set of parameters for GBR or MBR of one RB, then these
parameters can be pre-defined, such as in the standard, and signaling may not be
required. Accordingly, the index may include parameters related to one RB or for
parameters that are related to multiple RBs.

[0044] The WTRU 210 may also store token-related parameters locally and
communicate appropriate parameters to the network. For example, the WTRU 210 may
have its own implementation-dependent token bucket size, inter-token arrival period. In
this case it may notify the network through signaling these parameters if necessary. In
one example, the signaling may be in the form of a WTRU capability information
report.

‘[0045] Although features and elements are described above in particular combinations,
each feature or element can be used alone without the other features and elements or in
various combinations with or without other features and elements. The methods or flow
charts provided herein may be implemented in a computer program, software, or
firmware incorporated in a computer-readable storage medium for execution by a
general purpose computer or a processor. Examples of computer-readable storage
mediums include a read only memory (ROM), a random access memory (RAM), a
register, cache memory, semiconductor memory devices, magnetic media such as
internal hard disks and removable disks, magneto-optical media, and optical media such
as CD-ROM disks, and digital versatile disks (DVDs).
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[0047] A processor in association with software may be
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value of tokens from a token bucket equivalent to the size of an at least one transmitted
packet.

[0071] 24. A method as in any preceding embodiment wherein a subtracting a value of
tokens from a token bucket reduces the number of tokens below zero.

[0072] 25. A method as in any preceding embodiment, further comprising receiving a



i nformati on includes buffer occupancy (BO

information. [0060] 13. A nethod as in any preceding
enbodi ment, further conprising reporting a target tine
by whi ch enough t okens moulg3be accunul ated to send at
| east one packet. [0061] 14.” A nethod as in any
precedi ng enbodi nent, further conprising eval uating
buf fer status. [0062] 15. A nmethod as in any preceding
enbodi nent, further conprising transmtting a grant
request based upon_an eval uation of a buffer status.
cwcsee}w%parw%t fresticaliag | & BHYMPRe QBAPHg OB ntokes it packet
trhnsntlidan ic oogken Buckegr. cal cul ating buffer status. [0064]
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[0078] 31. The WTRU of embodiment 30, further comprising a receiver.

[0079] 32. AWTRU as in any of embodiments 30-31, further comprising a transmitter.
[0080] 33. A WTRU as in any of embodiments 30-32, further comptising a processor in
communication with the receiver and the transmitter.

[0081] 34. A WTRU as in any of embodiments 30-33 wherein a processor is configured
to determine a current buffer status information.

[0082] 35. A WTRU as in any of embodiments 30-34 wherein a processor is configured
to report current buffer status information to an eNB.

[0083] 36. A WTRU as in any of embodiments 30-35 wherein a processor is configured
to receive a grant from an eNB, wherein the grant includes a determination of a number
of tokens the WTRU may accumulate.

[0084] 37. A WTRU as in any of embodiments 30-36 wherein a processor is configured
to configured to include information for at least one RB in a buffer status information.
[0085] 38. A WTRU as in any of embodiments 30-37 wherein a processor is configured
to include information for a plurality of RBs in a buffer status information.

[0086] 39. A WTRU as in any of embodiments 30-38 wherein a processor is configured
to determine whether or not a value of tokens for packet transmission in a token bucket
exceeds a threshold value.

[0087] 40. A WTRU as in any of embodiments 30-39 wherein a processor is configured
to transmit at least one packet, and subtract a value of tokens from a token bucket
equivalent to the size of the at least one transmitted packet.

[0088] 41. A WTRU as in any of embodiments 30-40 wherein the subtracting the value

of tokens from the token bucket reduces the number of tokens below zero.



[0070] 23. A nmethod as in any precedi ng enbodi nent,
further conprising subtracting a value of tokens from
a token bucket equivalent to the size of an at | east
one transmtted packet. [00/l] 24. A method as in any
precedi ng enbodi nent wherein a subtracting a val ue of
tokens from a token bucket reduces the nunber of
t okens bel ow zero. [0072] 25. A nmethod as in any
precedi ng enbodi nent, further conprising receiving a
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[08DY] 50 AQrENBCAsTR Rh oSémtdHimdntr 4404 whedeip aipsdcRGonis configured
u%gansg%tte{m hgggg] 33. AWRU as in any of
eibodl FERt s 30° 32, furt her conprising a processor in
communi cation with the receiver and the transmtter.
[0081] 34. A WIRU as in any of enbodi nents 30-33
wherein a processor is configured to determ ne a
current buffer status information. [0082] 35. A WIRU
as in any of enbodi nents 30-34 wherein a processor is
configured to report current buffer status information
to an eNB. [0083] 36. A WIRU as in any of enbodi nents
30-35 wherein a processor is configured to receive a
grant froman eNB, wherein the grant includes a
determi nati on of a nunber of tokens the WIRU nay
accunmul ate. [0084] 37. A WIRU as in any of enbodi nents
30-36 wherein a processor is configured to configured
to include information for at |east one RBin a buffer
status information. [0085] 38. A WIRU as in any of
enbodi ments 30-37 wherein a processor is configured to
include information for a plurality of RBs in a buffer
status information. [0086] 39. A WIRU as in any of
enbodi ments 30-38 wherein a processor is configured to
det erm ne whether or not a value of tokens for packet
transm ssion in a token bucket exceeds a threshold
val ue.




[0087] 40. A WIRU as in any of enbodi nents 30-39
wherein a processor is configured to transmt at |east
one packet, and subtract a value of tokens froma

t oken bucket equivalent to the size of the at |east

one transnmitted packet. [0088] 41. A WIRU as in any of
enbodi nents 30-40 wherein the subtracting the val ue of
tokens fromthe token bucket reduces the nunber of

t okens bel ow zero. 14 [0089] 42. A WIRU as in any of
enbodi nents 30-41 wherein a threshold value is
indicated to the WIRU by a configuration paraneter
[0090] 43. A WIRU as in any of enbodi nents 30-42
wherein a configuration paraneter is signaled
exptLgiMg)y. [0091] 44. An eNB configured to performa
met hod as in any of enbodi ments 1-29. [0092] 45. The
[EMBoK] 4o misthal femscheripling uplinkedatacBompra Wireleps drapgpilifogeiye unit
[0093] 46, An eNB as in any of enbodi ments 44-45,
(Namlﬁ)erhe@mducgmnrgsnzg transmtter. [0094] 47. An eNB as
in any of enbodi nents 44-46, further conprising

pr oc edetomining e AMOHIt @A PFRSHMPLAK #a fqré@éﬁm’éwmda bfer in
transmtter. [0095] 48. An eNB as in any of
tbeBd®Urent s 44-47 wherein a processor is conflgured to
receive a current buffer status information fro

WIRU. d¢terodsne aplinkaghapngls ard 7 gumeny byficrefiisy P%?%%f%d Mh4%e
wherein a processor is configured to determne a
uplirpehanegls basgdarpon 3 tWRPP“&‘ﬁW‘Zﬁ@é afsPUeRlor BB 50. An
eNB as in any of enbodi nents 44-49 wherein a processor
i s comfovidingeduiisr staneReT based npanthe determipphon of the amount of
[CLAIMS] [Gaiml] A method for scheduling uplink data
repding datiindeheupink chapaelfitand ecei ve unit (WIRU), the

h
ggtn dlo%é:g Nis r :g%inp ﬁ)ir tra{gsmlss%o?x?rg?{rﬁrgsegélhg% @Ihk%giq?% ?énsE] to the
RO Wcmﬁer stats reperst Wi fiscrumrptt e TR ior hepplinl chanmels

ifditdt@nthat hubkearbusiedisusg@tbeaad ahmsthissionlof theependihg npink data is
¥p%qyels based upon a token bucket size of a resource

or a bit rate; providing a buffer status report
based upon the determ nation of the anmpbunt of pending
c | receiving a
[S?U%Z?? sgﬁgﬁ%géﬁbﬁﬁﬂgq?ﬁ%npe’ding uplink data in

respons %pﬁ RE vi ded buffer status report, wherein
t he c%??gn f fgstatus for the uplink channels

I ndi Cgétgx%m]im tV}r}%t}}t’?? ktﬁ@ cglyrg#te{)u nﬁzﬁg% ek&:%dsa dlpf)e\-/\(llee Cja.rmined

transnissi o tails a
JH ﬁ&&@éﬂe'The nmet hod of cIa|n11 further conpri sing:

on a condition that thc current buffer status exceeds the predetermined

threshold, transmitting at least one packet of pending uplink data; and

setting the current buffer status reduced by the size of the at least one packet of

pending uplink data transmitted.

[Claim 3] The method of claim 1, wherein the buffer status report is transmitted on an



for the uplink channels: det erm ni ng whet her the
current buffer status exceeds a pre-determ ned
t hreshol d val ue; on a condition that the current
buf fer status exceeds the predeterm ned threshold,
transmtting at |east one pééket of pendi ng uplink
data; and setting the current buffer status
reduced by the size of the at |east one packet of
pendi ng uplink data transmtted. 16 uplink channel
assiaged in a previous uplink grant. [Claim4] The
upbRkeanRet assieas i R PIEYYS BRTEHE bi t rate includes at
| east one of a guaranteed bit rate (GBR), a proritized
Lk FA LB MY R i defge RBst one of a
0 B I TR e 0GR B e
auprantsed bif raisciBRe. pietitigedbiupte CBRR ) GurEmyd P ae QPR
ad b grBfatoeBR, (aMB&)WIRU conpri sing: a processor
configured to: determ ne an anmount of pending uplink
data for transm ssion in er; .
[Gsira Shrvarelgss FraleTRTaTTYS Vgt DR e 1 sty wpipk e
tRSWARUadoathriving:h t he upl i nk channel s based upon a token
bucket size of a resource for a bit rate;
pr ovi #erosesHircPRiieuiddtius report including a grant
request based upon the determ.nation. of, the anmount of
pendi ng datdsiHREe PRSP ?fﬁp?‘ﬂg‘ﬁn‘& gk dgjgqfor transmigsion in 2
recei ver configured to receive a grant for
&nsm ssi on of the pending uplink data in response to

the provided buffer status. report, erein.the curr
buf f er st atd§EIRige up %ﬁ‘?’}em@‘ng RaTHET s u?iﬁrd%%%tg %Sgo?arﬁ%\cf&{a{h
t oken_ bucket is, negative and transm ssion of.the
eI F HRec D R PRt LB e e ey of
claim5, further c rising: the processor determ ni
for the upIHr?W?ec‘h ireftatus ffgi’% F'}‘ff%é‘g\ﬁh%?'ﬁ &% Sﬁ"éasc?g]}l %n%e
buf fer status exceeds edet.er mi ned .t hr eshol d val ue;
@Wnﬁlnéwft@ecﬂ‘?‘ot“ﬂta‘ifpf‘f*@“£ araé‘ﬁgmdi??‘f%g?;hag?ez%u d exceeds
the pa?éigf*v@lf Jyaﬁgﬂle& freshe! aggrm{t e Mihis@ibn bEAS per@ uplink
acket of pendi ng gaat a, . an . _ e et
afa in response to the provided buffer status report, wherein the current buffer status
for the uplink channels indicates that a token bucket is negative and transmission of the

pending uplink data is allowed.

[Claim 6] The WTRU of claim 5, further comprising:

the processor determining for the uplink channels:

determine whether the current buffer status exceeds a predetermined threshold
value;

on a condition that the current buffer status exceeds the predetermined

threshold, transmit at least one packet of pending data; and

set the current buffer status reduced by the size of the at least one packet of

pending data transmitted.

[Claim 7] The WTRU of claim 8, wherein the processor is configured to transmit buffer



set the current buffer status reduced by the size of
the at | east one packet of pending data transmtted.

17 status report on an uplink channel assigned in a
previous uplink grant in response to a random access
channel procedure. [C aim 8]7 The WIRU of claim5,
wherein the the bit rate includes at | east one of a
guaranteed bit rate (GBR), a proritized bit rate

(PBR), a maximumbit rate (MBR) and an aggregate MBR
aMBR) , , .

stgtus repZth on an uplink channel assigned in a ptevious uplink grant in response to a

random access channel procedure.

[Claim 8] The WTRU of claim 5, wherein the the bit rate includes at least one of a
guaranteed bit rate (GBR), a proritized bit rate (PBR), a maximum bit rate (MBR) and
an aggregate MBR (aMBR).



