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10 Background

Some wireless telecommunications systems employ a
time division multiplexing scheme. The transmission time
available is divided into slots. By way of example, in GSM
(Global System for Mobile Communications) time is divided into

15 sets of eight slots. Each set of eight slots is collectively

referred to as a frame.

In this description, assignment refers to signalling
used to identify slots that are made available to a given
mobile station. The set of slots assigned to a unidirectional

20 data flow is referred to as a TBF (temporary block flow). The
TBF is a unidirectional entity: an uplink TBF relates to
uplink assignment/allocation and a downlink TBF relates to

downlink assignment/allocation.

In this description, an allocation refers to the
25 actual reception/transmission of data on specific slots. An
allocation will necessarily be a subset or all of the available
assignment. Multiple mobile stations can have the same or
overlapping assignments, and allocation will be used to avoid

collisions.



the uplink is offset fromthe slot nunmbering for the downlink such that a
downlink slot and an uplink slot with the sane nunber can be assigned and
al l ocated on both the downlink and 5 the uplink w thout requiring the
nobile station to receive and transmt @t the sanme tinme. For a given
nobil e station, the sanme physical tine slot in a given frane can be
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both. However, due to t et nunbering schenme described above,
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over multiple consecutive franes. Fqr, exanpl e, BTTI. (Basic _Transm.t Tinme
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structure introduced above, but an RTTI block consists of a pair of slots
during a first frameltdpdeampiiileofstaglions duriangities reda fshare shelset hat
an RTTI %E%%ks okg.sp%%e%ever each mobile station has data, it wilil,
based on an uplink allocation mechanism, send data in the
15 uplink direction. The network will also send data in the
downlink direction on these slots to multiple mobile stations.
For example, in a first frame slot 0 may contain data for a
first mobile station, while in a next frame, the same slot may
contain data for a second mobile station. Since a slot is a
20 very small time unit, a slot may be allocated to a mobile
station over multiple consecutive frames. For example, a BTTI
{(Basic Transmit Time Interval) block consists of a slot
allocated over four consecutive frames. For example, frame 1
slot 1, frame 2 slot 1, frame 3 slot 1 and frame 4 slot 1 make
25 up a BTTI block. 1In some implementations, a frame is
approximately 5 ms in duration, such that a BTTI block will
span over four frames, or a 20 ms interval. A BTTI TBF is a

TBF which uses BTTI blocks.

An RTTI (Reduced Transmit Time Interval) block uses
30 the same frame structure introduced above, but an RTTI block
consists of a pair of slots during a first frame, and a pair of

slots during the next frame such that an RTTI block will span



over two franes or a 10 ns interval. An RTTI TBF is a TBF which uses RITTI
bl ocks. The transm ssion interval for an RTTlI bl ock conpared to a BTTI

bl ock is reduced by half. A radio block is the collection of 4 bursts that
is 5 used sent to send an RLC/ MAC data Wd ock, PACCH bl ock, etc. Al

transm ssions referred to in this description are sent as 4- burst radio
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allocates a BTTI block to the same timeslot in each of four

TDMA frames or allocates an RTTI block to two timeslots in each

15 of two TDMA frames.

An example of & downlink frame 30 and an uplink frame
32 each divided into 8 timeslots is shown in Figure 1A. The
downlink frame is offset in time from the uplink frame such
that a mobile station can receive on a timeslot #n in a
20 downlink frame and transmit a response on a timeslot having the
same timeslot #n in an uplink frame without having to transmit

and receive simultaneously.

To perform uplink BTTI allocation, the network

transmits a USF (uplink state flag) during a downlink BTTI

25 Dblock in a downlink slot of a preceding block periocd. The
mobile station is thereby allocated a timeslot for uplink
transmission of an uplink BTTI block that has the same number
as that of the downlink slot used to transmit the USF. Figure
1A shows an example of downlink transmission of a single BTTI

30 block, indicated at 40 which includes the first slot of each of
four consecutive downlink frames and a BTTI uplink allocation

at 41 which inciudes the first slot of each of four consecutive



4 wuplink frames. In the illustrated exanple, the four downlink slots #1
of the previous block period (not shown) also contain a USF for the nobile
station that allocates BTTlI uplink block 41 to the nobile station. USFs in
BTTI are sent with BTTI 5 blocks and al lpocate an uplink block in the BTTI
radio block period after the USF is sent. Figure | B shows an exanple of an
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al |l ocate _an radio, bl oc t e faur frames
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slots being defined as the “corresponding slot pair” or

15 “corresponding PDCH (packet data channel) - pair” to the
downlink pair consisting of timeslots #1,#2. While in this
example, the uplink slots are the same as for the downlink
slots used to transmit USFs for the purpose of uplink
allocation, this is not always the case with RTTI allocations.

20 USFs in RTTI USF mode are sent like RTTI blocks (i.e. they
occupy a pair of slots over two consecutive frames) and point
to the RTTI block on the corresponding uplink timeslots in the
two frames after the USF is sent. There is also a hybrid
version of RTTI allocation where two BTTI USFs are used to

25 allocate two RTTI blocks. Specifically, a first BTTI USF is
ﬁsed to allocate an RTTI radio block in the first two frames of
the four frames that follow the two BTTI USFs, and a second
BTTI USF is used to allocate an RRTI klock in the second two
frames of the four frames the follow the two BTTI USFs.

30 Historically, more specifically up to and including
3GPP Release 6, a poll by the network using the RRBP (Reserved
Radio Block Period) or ES/P (EGPRS Supplementary/Polling)



Radi o Bl ock Period) or ES/P (EGPRS Supplenmentary/Polling) 5 fields in the
header of a downlink block perforned two functions: a) it allocates a
particular uplink block in the future for the nobile station to transmt;
5 b) it indicates to the nobile stationghe contents of that block. In
early specifications (i.e. up to and including 3GPP Rel ease 6), the uplink

bl ocks tg-Q§E§emh PxetﬁsaHeE 3 ShBlheMnkNpi 68ROBeSrLemBaPelLL are al ways
control blocks sent on 10 the PACCH Packet Associated Control Channel),

typi cal | yuhbeionesponse being a domnllnk ACK/ NACK (acknow edgenent/ negative
acknow edgenent) nessage such as an EGPRS Packet Downlink ACK/ NACK
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the respgpgsetnessapelaustathensest teanthetsane timesl ot nunber as that on
which the poll was received. An exanple of this is shown in Figure 2. In
Figure 2, a network is . indicated at 10 mpbi l e_station is indjcated
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in Frameg#ycxand Tineslot #n. In the early specifications, the poll is

i ndi cated by the contents of the RRBP, ES/P fields. The Frane #x and
Timesl ot #n sinply represent the frane nunber and ti nmesl ot nunber, as

sel ected by the néﬂm@ﬁle|ﬁpﬁﬁﬂéhcﬁhéoﬂﬁréﬂ Bur 5P 6P £Rd AagiledBneck 25
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at 16 stathtmgnlmnF&aﬁpoﬁye {bnaspeul#are &haa&sanen#yo&nﬂl&cmesbeht#nn
represent the frane nunber and  tinmesl ot nunber used by Rlle station

to trnshie FRECHOD PPF§?tbﬁF§Pcéﬁt?ﬁeCP&HFSleBEEHE&ﬁta Npﬁﬁaﬂ ¥ FB&ponse
to the iesponse being a downlink ACK/NACK (acknowledgement/negative

acknowledgement) message such as an EGPRS Packet Downlink
ACK/NACK message. When polled by the network for a PACCH
block, it is clear from the specification, as per 3GPP TS

15 44.060 v7.15.0 section 10.4.5, that the response message must
be sent on the same timeslot number as that on which the poll
was received. BAn example of this is shown in Figure 2. 1In
Figure 2, a network is indicated at 10, and a mobile station is
indicated at 12. The network 10 is shown transmitting a poll

20 for PACCH block at 14 in Frame #x, and Timeslcot #n. In the
early specifications, the poll is indicated by the contents of
the RRBP, ES/P fields. The Frame #x and Timeslot #n simply
represent the frame number and timeslot number, as seiected by
the network, in which the first burst of the radio block

25 containing the poll is transmitted. 1In response, the mobile
station 12 transmits a PACCH block (e.g. EGPRS Packet Downlink
ACK/NACK) as indicated at 16 starting in Frame #y, Timeslot #n.
The Frame #y and Timeslot #n represent the frame number and
timeslot number used by the mobile station to transmit the

30 first burst of the radio block containing the response to the
poll. For clarity, the transmission of the subsequent bursts

of these radio blocks is not shown. The Timeslot #n is the same



poll. For clarity, the transm ssion of the subsequent bursts of these
radi o bl ocks is not shown. The Tineslot #n is the sane 6 as that used by
the network to transmt the poll. In addition, the relationship between
frame nunbers x and y is explicitly spegified by the poll nessage (see
e.g. 10.4.4b, 10.4.5in 3G°P TS 44.060). 5 In 3CGPP Rel ease 7, the

possi bi | bky tyag @@@@db?orth@ nR@ kb rt0 tiondirgakaithahet Re1M0bi l1e shalikion,
transmt an RLC/ MAC data block with a Piggy-backed ACK/ NACK bitmap field
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pol | a i n‘a a~bl o€k and ® ‘poirit's T6 a frame where the
pol | respgnga.gwant.s. A poll can be sent in BTTI node, neaning in the same

slot for four frames, or RTTI node, neaning on a pair of slots for two
frames. The nobile station knows ether the uplink reserved bl ock uses 15
RTTI %r.not and caﬁ?fﬁ&@?e?@&?aﬁﬁeﬁg Fges@ﬁ&SF%élF§§bgﬁ§efddﬁgPﬁﬁqjf
al | ocati gng1f @6 uRkii Rk tbading t’ @HRUEESS 160shatine tilz@Re TS Sin0RTef/Miat dalz0cks
are signaled by neans of the USF which are sent in the radio block period
i medi at dllpckprétbdian§ioly -badke b PEEK NAEEK &d timapwiied dt HEANDI.i nk TG-S
allocations_are valid, as.detailed above. ln.the ence. of .t.he ed to
Cr ann ¢ o TRCLFIRES Botkow bR BRRL AT S5te s et dervdry Bhort ¢ me
bet ween nthe ymakiflieest aEisgP debabineidn@errat Supplameant aalyl/@eatliiony )f or an
uplink data_transfer and the allocated uplink radio block 25 transm ssion
tinel0t hifdeile-nottughprobrem fier 1nglodessiingLefCydilagk satde Bliogks a56ssi bl e
for the mpbike (3t atieadogrcadehe1adi.Q HloGk ik adwance gHinceqdhe
codi ng gges not dependHBn exactly m%ﬁh thesggta bﬁogk will bep%I @
transm t bedseint par BTl avwdei,nmglaindmat ilmeglhet sameberl athdodatfpur frames,
or RTTI mode, meaning on a pair of slots for two frames. The
mokbile station knows whether the uplink reserved block uses

15 RTTI or not and can figure out where to send the response.

Normally, allocations for uplink radico resources for
the transmission of data blocks are signaled by means of the
USF which are sent in the radio block period immediately
preceding the radio block period in which the uplink

20 allocations are valid, as detailed above.

In the absence of the need to transmit an RLC/MAC
block with PAN, in spite of the relatively short time between
the mobile station determining that it has an allocation for an
uplink data transfer and the allocated uplink radio block

25 transmission time, this is not a problem for
processing/encoding, since it is possible for the mobile
station to encode the radio block in advance, since the coding
does not depend on exactly when the data block will be
transmitted, in particular, in which timeslot number the data

30 block will be transmitted.



30 block will be transmtted. 7 Note that polls that request an uplink
transm ssion in a given radio block period are sent nmuch earlier than USFs
whi ch all ocate resources in the same radio block period. It is possible
that a poll and a USF may refer to the sane uplink 5 transm ssion
opportunity. This is taken into account by the network when perform ng

schedul i ng. SummaryA-brgad aspest cAhtt beqdbsel aaunp1PhRVEdgasAiBBEBAD for
a nobile station, the method conprising receiving over a 10 wireless

channel anrequesenf ordacDBCCEk( PatracBl stk €onbi neghweehlCent £bhn USEs

| cast  onbat o8O0 Cabr BERBAANRY ¢8 Gh° PRUS] BEC0SeHIPSF PHoIPdquedl For

DBCCl ; sgpdkhnpldatnabl acks11ouhdoh @spambiycibd@erotderhwi thine aplkeast one
radi o bl ock 15 period where the nobile station is responding to a request
for DBCErangmépeiant REPRAEENEGYar SP#8r 18sTeKENOLBEP BECRENAPRYI EBE to

upl i nk dﬁggwgkgcggFégéégFg§hgﬁgigﬁggghgihééno control information to be

sent wt at a n so e Iment’s, transmtting a DBCCI in
response 20 to the request using at | east one tineslot corresponding to a
ti mesl ot Susmdrior the request for DBCCl conprises transmtting a BTTI

bl ock using an uplink slot having the sane nunber as a downlink slot used
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to the request using a one mesl| correspo a tineslot
used for rbhear pguest BortDBEC taemeitbes toapsiistihigngecadvRAgl obkack usi ng
an uplink slot pair correspondin i a _downlink sl ot paiég%%ed for the

. g wth I
requebt . WLred6fE ERBBAReAL SSWRETmEPRod Phfther PebapFiloes ¢8&Fvi ng at
| east ong; VADB,LYRLE Nk 2Li-Rcat bl ;f o rdakaikka%l) a DBCCI in response to

the regquest using at least one timeslot corresponding to a
timeslot used for the request for DBCCI; sending data blocks
out of a particular order within at least one radio block

15 period where the mobile station is responding to a request for
DBCCI, wherein the particular order is the order to be applied
to uplink data block transmission if there is no control

information to be sent with a data block,

In some embodiments, transmitting a DBCCI in response

20 to the request using at least one timeslot corresponding to a
timeslot used for the reguest for DBCCI comprises transmitting

a BTTI block using an uplink slot having the same number as a

downlink slot used for the request.

In some embodiments, transmitting a DBCCI in response

25 to the request using at least one timeslot corresponding to a
timeslot used for the request for DBCCI comprises transmitting

an RTTI block using an uplink slot pair corresponding with a

downlink slot pair used for the request.

In some embodiments, the method further comprises

30 receiving at least one UADB (uplink allocation for data block),



8 each UADB indicating an allocation of a respective uplink block;
transmtting wthin a given radi o bl ock period one or nore uplink data

bl ocks using the uplink timeslot(s) allocated by the at |east one UADB
other than the tinmeslot used to 5 transmgt the DBCCl, each such data bl ock
havi ng a hi gher bl ock sequence nunber than the bl ock sequence nunber(s) of

data bl egléﬁsgzéregi Aga9eatas RAr b10bchReoRBOE! & kBspapeieBbadiaRts, the

parti cul ar or involves initial transm ssions occurring in block
sequencebhunker ortdeansmidtingswhehénbedoreansradhe bégoéspefraprdacnBCCr

Data Bl ock Conbined with | _Lnf t ' | .f '
(e R ARt "y CR S e B LB, WAl kel bel 5 Bnfockeadl ©
enbodi mepystheagh WABBti sna UBBR(upherkthbat €hef kagksldh Asetiheo aspect of

the disclosure provides a conputer readable_nedi um having gonputer
execth abEs2apABE EuEhPORBCSE or 88CNt REBFBOAREEr LEREKUDREATHY 2alhEBrIePLP5E on

whi ch wh t t i Lanet : h
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nmet hods su rirze er aspect of the disclosure provides a
nobi | e ®iatkds)cbafihgusedtt esperfrdr mfanpeoPBCHE .met hods summari zed above.
Brief Description of the Drawings Figure A is a schematic diagramof a
BTTI block; 25 Figure 1B is,a schenmatic¢.diagramof an RTTl. block; _Figure
2 is a message excﬁan58m8i88?8#%P8Pt§'p§PF P%F g ﬁécﬂrgﬁgc%PvéhvEFgure 3
is a nessageigichangemdsagram betuarpay ihob1BLE datachleckumbRANoshHew.ng
the PAN transmitted in timeslot 2 wth block BSN = b;

10 In some embodiments, the request for a DBCCI (Data
Block Combined with Control Information) is a poll for RLC
{(radio 1iink control) data block + PAN (piggy backed ACK/NACK).

In some embodiments, each UADB is a USF (uplink state
flag).

15 Another aspect of the disclosure provides a computer
readable medium having computer executable instructions stored
thereon for execution by a mobile station which when executed,
cause the mobile station to perform any of the methods

summarized above.

20 Another aspect of the disclosure provides a mobile
station configured to perform any of the methods summarized

above.
Brief Description of the Drawings
Figure 1A is a schematic diagram of a BTTI block;
25 Figure 1B is a schematic diagram of an RTTI block;

Figure 2 1s a message exchange diagram for a poll for

a PACCH block;



Figure 4 is a nessage exchange diagramfor a poll for 5 RLC data bl ock +
PAN showi ng the PAN transmtted in tinmeslot 2 wth block BSN = b+l

Figures 5 to 7 are nmessage exchange diagrans for a poll for RLC data bl ock
+ PAN in accordance with enbodi nents of 9the application; 10 Figure 8 is a
nmessage exchange di agram showi ng both a poll and a USF allocating the sane

uplink transm ssi ogj BEBOBtHB'Eymegbgﬁéee%ch%n%e”@ié@gﬁmEE@Baﬁgﬁoduagb%m
for a poll for RLC gata bl ock + PAN i'n accordance with an enbodi nent of
the 15 aBpﬂudataohloskgmr@Amoshgwannl@be ghlgtaanemisfeexanpltémeslot 2
|nplenenta hogl a g@bll .Station; Figures 11-15 are flowharts of nethods
of proce¥si fE P eipt’’of a poll for RLC data block + PAN by a nobile
20 station; Flgure 16 is a flowhart of method of performng scheduling in
a network; and Figeiguié ésia bl aeksdigagearnhahga syspernf dor amploddeifioirng

the transm ssion of a poll for RLC data block + 25 PAN in a network and
t he r%spgﬁgedﬁéatﬁéoﬁﬁlﬁ BNa SHBHFPS tg@a?ﬁﬁntr@@?@FFéﬁdDé§cFﬁ “gﬁtlg

is not cleap Lhatxt Beynt Lmpshot (s) used for the response to a pol
i ndi cating an RLC/ MAC data bl'ock with a PAN needs to correspond with that

(those) used for the poll. Normal allocations for uplink radi o resources
are 5 S|gnaled by Feansest 5the USETrasnestaged cxsbeade diseengist Koy @

[ esour ces, 19! chLARTM SLAN KA AAN LRENK A18LR DIARAC AN ¢ AR inReAlded

by neans PSfa pol ran b1 6¢K pl us
the application;

10 Figure 8 is a message exchange diagram showing both a
poll and a USF allocating the same uplink transmission

opportunity;

Figure 9 is a message exchange diagram for a poll for
RLC data block + PAN in accordance with an embodiment of the

15 application;

Figure 10 is a block diagram of an example

implementation of a mobile station:

Figures 11-15 are flowcharts of methods of processing
the receipt of a poll for RLC data block + PAN by a mobile

20 station;

Figure 16 is a flowchart of method of performing

scheduling in a network; and

Figure 17 is a block diagram of a system for
implementing the transmission of a poll for RLC data block +
25 PAN in a network, and the response to the poll by a mobile

station.

Detailed Description



as descri bed above. However, it is not clear whether the poll alone is
sufficient to indicate the allocation for the RLC/ MAC 10 data bl ock, or
whet her instead the network nust abide by pre- existing rules that an
uplink allocation for a data block trangm ssion nust be signal ed by neans
of the USF even if a poll has been sent for an RLC data bl ock with PAN for

the same uplink bhecks L3¢l B1a3s6a380hehe imRRILe (3 atisel if»ragsiegned one
or nore timeslots in the uplink direction (i.e. has an uplink TBF

ongoi ng) reaponisiee tiwobi pe 14t atmdon:altas’xgbe@n R@@I/Iﬂﬂé@ s tehé Lestkwordich andAN

ordered g send . MC.daa Blosksauelisr M| AL MY n,g dhven radio

(or east
difficult) for the nobile statlon to encode data bl ocks correctly in
advance of the deceo@iraglofltbeatdSonfs eods updtingh mldli@cate&dtmcaecsa in the

radi o bl ock period in which the response tQ the poll is _sent, h
nobi | & sBALP6RCs ]%’eﬁﬁlalnéd of Shﬁbé]fEEd?‘tshd& fHirgck a@’@&@enm Ity Sﬁﬁffk? a:hﬁ%a PAN

timeslot Jule,ass 25 @l 'a%\e{alsell%k oSfe%e%wiw Wala @NSHIE dhAnsSEsHeon of
data bl ocks in accordance wth a particular order within a radi o bl ock

period (fdgneddsd byt heassdert specilfli derf an tHiéJ/E@ﬁRQaRLECblmQh Fhals &l

e.g. 3GPP T cIaus 9 1.3.2 3Q ver.sign for_.ex I
for the Pfi ee?Ffﬁ%aeﬁir?%E i0 NS blltl)tc neor%ljc(rie ha?leg':h(?art é’*ﬁﬁ ?@‘ Wi th

sequence z 1AEDErs edfiltc&eml&mttot Q(ﬂlcﬁ.itdarttel Iﬂl@@l&dd@a}lﬁro-rﬂlﬂﬁlertﬁfé RLC Miawes| ot
that a block with sequence nunber c, if < c) and PAN tinmeslot rule:

tran%@n t defie PANCEN Ofe WhiSREEITOANFTER ttﬁ’é‘ SR HIIMS a @] RI&FSor t he
pol l. NG UL 115 WL JHRNLAL &d ddt MBI Hases  in
respect -g%q&atlgl%lglrglg%s% sr%gln{% §si ng unacknow ec‘:gecggjl de

transmission must be signaled by means of the USF even if a

poll has been sent for an RLC data block with PAN for the same

uplink block.

15 In a case where a mobile station is assigned one or
more timeslots in the uplink direction (i.e. has an uplink TBF
ongoing), and the mobile station has been polled by the network
and ordered to send an RLC data block together with a PAN in a
given radio block period, it may not be possible (or at least,

20 may be very difficult) for the mobile station to encode data
blocks correctly in advance of the decoding of the USF fields
which allocate resources in the radio block period in which the
response to the poll is sent, if the mobile station is required
to obey both a block sequencing rule and a PAN timeslot rule as

25 follows:

block seguencing rule: ensure transmission of data blocks
in accordance with a particular order within a radio block
period (for example the order specified for the EGPRS RLC
protocol see e.g. 3GPP TS 44.060 sub-clause 9.1.3.2.1

30 version 7.15.0; for example, for the initial transmission
of two blocks, ensure that a data block with sequence

number b is transmitted starting on a lower—-numbered



operation. See for exanple 3GPP TS 44.060 9.3.3.0. It is not «clear from
3GPP TS 44.060 v7.15.0 whether there is any specific restriction on which
timesl ot the RLC data bl ock containing PAN 10 is to be transmtted in the
uplink direction in the case where thelnobile station is allocated, by
nmeans of USF signalling, one or nore uplink radio blocks in the radio

bl ock period {apouhiehefhe QobioéQSQQBﬁesééuéﬁcEenﬁﬁBér En addpbtiop)to the
radio block allocated by the pol RLC Dat a Bl ocks (|nclud|ng any PANs

to be conbi nedndwi th data bl ocks) are typlcally encoded before the nunber
of uplink blocks that are allocated to the nobile station is known (i.e

pefore the USeayihi gl segnalibie uphunkeathocahonphexe «breidecqded) .

However, if t sequencrng rul'e and Nt nes rul e nust be
followed in reppestmef npabks &er tRAN, ustHefopbthe pbafi.on will not be able
to determ ne which data block should have a PAN conbined with it in when
t he bIocks are encoded in advance,of knomﬁggythe

ugb r
ti mesd ot $N€aPLBEL: BB ERRI BB Fel St GEFORD kﬁaﬂﬁa Bgcéﬂsgagﬁecﬁagﬁtlon

25 of the,PAN:depends @AtROW1ABRY YRhiNksthaeshatknaweeabkacabad to the
nobi l e stati on which have a | ower-nunber tineslot nunber than the tinesl ot

number onpwhathonhe ﬁ@BIfmasexéméﬂ?eaGPEbﬁ§lééroﬁﬁe9félﬁoﬁﬁngIéxéﬁpPQE
which ill t th | t
osponsectaerabEalndep By TPo TR 1 st e B hiRL e ls S e o P h o PP et B Rat

bl ocks ak@st@ﬂutﬁed bA bﬁlbhaﬂiﬁbhﬁed kheORderdaEafbﬂbbhgcbntéinlﬁggﬁﬂﬁ 3,
ina first exanple, the network transmts a poll for ,RLC data b|0ﬁk + PAN

in titreskst t92Pst t¥epSMEEEEH, 1PhENReERILRK 9F§ﬁ§ﬁ99§ éanaékcéﬁﬁtg fiffig a

USF 'nd'Eﬁg'ﬂabﬁﬂeuekbﬂKona§§'gmﬁ%egtéer biymeshat #2 @@yl@agnzn@lng refers
to the sane 5 tineslot as the poll, assum ng the response to the po | needs

to be onohheosamerti mpdlfiok. redipebponse, inh&éhrobirbéosbadricdnperiod in

which the poll response is to be sent, in addition to the radio

block allocated by the poll.

15 RLC Data Blocks (including any PANs to be combined
with data blocks) are typically encoded before the number of
uplink blocks that are allocated to the mobile station is known
(i.e. before the USFs which signal the uplink allocation have
been decoded). HBowever, if the block sequencing rule and the

20 PAN timeslot rule must be followed in respect of polls for PAN,
the mobile station will not be able tc determine which data
block should have a PAN combined with it in when the blocks are
encoded in advance of knowing the number of uplink timeslots
allocated to the mobile station is known, because the location

25 of the PAN depends on how many uplink timeslots are allocated
to the mobile station which have a lower-number timeslot number

than the timeslot number on which the poll was received.

Consider the following examples, which illustrate the
problem in the case the timeslot number used for a response is
30 expected to be the same as that used for the poll, and data

blocks are required to be transmitted in order. Referring to



transmts an RLC/ MAC data bl ock BSN (bl ock sequence nunber) =b w th PAN at
104. The nonencl ature BSN=b sinply neans that the block has sone bl ock
sequence nunber. This becones inportant 10 when nultiple bl ocks are
considered, and the ordering of blocks 1ks a factor. Referring now to
Figure 4, in a second exanple, the network transmts a poll for RLC data
bl ock + RPANuire 3tineshotr:#2rabxbiP1clatle nkheoret Woblk shiiarsy b31a kloeck
containing a USF indicating an uplink assignment of tineslot 15 #1. Then,
t he net wBLK tegashiloskathPadk ioontiaiesileg &2Usk L0Qdi cagited rakhepnetkork
assi gnnment__of _t.i nesl ot . In.response, il tati ransmts an
R0 MAC. BIFGORTHSRCE ProtRmesrse i aitog PRE TagCerantbnn Sbdehi on

t ransm t asa3i gREhWAECk! @dlkeswicth #8SNE 62 .W tThePANF mretfioresitot tH2 atamkl8.
It can be seen 20 that the ordering of RLC bl ocks has been respected in
that ° bl 6éReFLPS EFahSfi PPdd rbEFSHRIBo ke FESPONSIEs T dhes@or 1t REEISt he
requi remet pLoobr ARSMshikhe shesneRse 1o theBAll 0BG rIaREe Bt as
the poll has also been respected in that the RL& MAC block +PAN s sent
ti mesl ot t#2ns28 tBy acoRpEVMAG Fiagar &1l@can@SH dieck, sieguearshewder) that

Figure 3, .the N is.transmtted along.wth C, bl ock . havin N=b,

wher eas Mﬁ%giggﬁeaﬁ,lbﬁé P. eigopﬁgﬁg%ﬁyfgdB I6ﬁb5l%F9H'ﬁf€ Iggﬁth§$¥%g
BSN=b+| . paiikl nblke sUREs bhave Beeglencec@iuveer .t hentebidee cileat iiaposanmat tell
whi ch of the above 30 exanples wll occur. Fromthese exanples, it can

cl eatly HBenspEAtiRde Plocks firfesOssifgissh andwtineh crreraY iof Hdmckss
eXpeptedi%oab%aEQ%rsan§e§§rEE%§ g%%dtko@i %ﬁpQLlfnaQQSQQE%d @ﬁ% e%re
required to be transmtted in order, the ile 1§ station canno e sure
until af tee nethaskr ¢écenvedtishe PYSES, fonh@&Iledattlze bRANK 3 tF&Nberencoded
with radiQ block with BSN = b or with radio block with BSN = b+1. G ven
t he shor £ Otbgbméén e ed@6E r & \ﬁ%%foﬁﬁé%ﬁﬁgfﬁgt@oﬁt§FﬁFﬁb the USF

and containing a USF indicating an uplink assignment of timeslot

n
n

15 #1. Then, the network transmits a block containing a USF
indicating an uplink assignment of timeslot #2. In response,
the mobile station transmits an RLC/MAC block BSN=b in timeslot
#1 at 116, and the mobile staticon transmits an RLC/MAC block
with BSN= b+l with PAN in timeslot #2 at 118. It can be seen

20 that the ordering of RLC blocks has been respected in that
block b is transmitted before block b+l; it is also seen that
the requirement to transmit the response to the poll on the
same timeslot as the poll has also been respected in that the

RLC/MAC block +PAN is sent in timeslot #2.

25 By comparing Figure 3 and Figure 4, it can be seen
that in Figure 3, the PAN is transmitted along with RLC block
having BSN=b, whereas in Figure 4, the PAN is transmitted along
with RLC block having BSN=b+i. Until the USFs have been
received, the mobile station cannot tell which of the above

30 examples will occur. From these examples, it can clearly be
seen that if the timeslot number on which the PAN is sent is
expected to be the same as that used for the poll, and data

blocks are required to be transmitted in order, the mcbile



5 the begi nning of the transm ssion of blocks (approximately 1 TDMA frane
period), it is very difficult for the nobile station to encode the data

bl ocks in such a short amount of time. Various enbodi nents are provided
that give the nobile station the option3of being able to encode a data

bl ock in 10 advance of receiving the USF which triggers the transm ssion of

that data bl ogk nohmbthstasgi-agunecei ptcof acprhk fekecavdat aneblioek, pl us
PAN. In sonme enbodi ments, the configuration of the nobile station to act

in one ofh¢hese WagsPR¥ ashieved ehrodgd wikke radial PaerbnwoihappioprPate
sof t war e f|rEﬁg%§?%£a£g$%&ewggh;gshhg ALY |IeGg§%hc§hgu%§$9ngyhge

manuf act OF ed i ST oni Ag. Tn of her odr nen he nobi | e

station bstweORf tBYreddt of bebayevingobreoblbbrsecvaysihhngugheoUBF &hé air

signalling. Sone enbodi nents descri bed herein refer to a 20,r§ggigﬁ$ent or
It

conf isgur B¢ ohe8inBIRBLPF et at FORSBHERLPRAPTt RAPCKBI SERBIGF LM ted in
or der aC@ng;@g?ﬁe §899835laﬁtb%QC5er§98999§@u@Hn?8£1tgécﬂ?ﬁﬂﬁé §t§t9§h _

with a hig ock” sequence nunber is not transmtted before a block with
a | ower bboekcodequieacdahanbiockdbie geabral Ejprenbodiineneg tomeespondi ng
25 with these enbodi nents are provided in which configuration or
requirement this requirenent is reﬁlaced wth a.c uration

) nfj or .
requi rement that tHKBrbPBEKE™BEIiPEASHI BFEJPLEELFE nbth d1VGaFPFcHPRELEr der

(whi ch may, ek HaynLB0bpPeshNo8eguenti ab1ar €er enebabl ackasaquenes nunber), to
allow for retransmssions for 30 exanple. Transmtting in sequential order

i s dGpesiubncasefofeceiuhsgi thengSEnwhiphr tréabarsorter trppspppeion of

enbodi ne %s t.h rticular.order iis th rg e lieed to,yplink
data 14 CBRbCHAEPaRORr SolBhi F F ReParY ASCRARE BTba BERE. TFh Sons
enbodi mept sckt peupapaicul an sofler ebyalimeatini thal cohfagarassbansfotharring
in bl ock sequence nunber order. . ,
mobile station to act in one of these ways is achieved through
the installation of appropriate software, firmware, hardware on
15 the mobile device during device manufacture or device
provisioning. In other embodiments, the mobile station is

configured to behave in one of these ways through over the air

signalling.

Some embodimenis described herein refer to a

20 requirement or configuration of a mobile station such that that
blocks are transmitted in order according to sequential block
sequence number, such that a block with a higher block sequence
number is not transmitted before a block with a lower block
sequence number. More generally, embodiments corresponding

25 with these embodiments are provided in which configuration or
requirement this requirement is replaced with a configuration
or requirement that the blocks be transmitted according to a
particular order (which may or may not be in sequential order
of block sequence number}, to allow for retransmissions for

30 example. Transmitting in sequential order is a special case of
transmitting in a particular oxder. In some embodiments, the

particular order is the order to be applied to uplink data



Sone enbodi nents described herein refer to a 5 requirenment or configuration
of the nobile station to allowit to transmt blocks out of sequenti al
order, i.e. not according to sequential block sequence nunber, such that a
bl ock with a higher block sequence nunibér nmay be transmtted before a
block wth a | ower block sequence nunber. Mre generally, 10 enbodi nments

correspopdipg W-hAshheseognhediABRES 1 ar oPbaNi @8dbei Bewhi, ChThhiksme
configuration or requirenent is replaced with a configuration or
requi r emembodfimehéspobhkepstratcoharooiPieswinvolvest iaasart bl ocks out of

the particul ar.order, whatever that p .eul der may or
may not %Eapﬁm%gaﬁSHFichufglggdgﬁ 8#g@%ogéqEégﬁgn@%&%§#b§%9% his can all ow
for retransm ssions for exanple. Transmitting out of sequential order is a

speci al case of tragsai thibbaifehtel daspaibeguhatreiar deferl toshoul d be
understood at the outset that although 20 illustrative inplenmentations of

one dr nveauérbBghientsconfimarapiesent §hschobile &FEtpPBvIt@edlBFOWT t he
d'SC|QSegos¥%%%gﬁita3§68ksnﬁh@og§ g@éugﬁtﬁgﬂ!%@@@E?diu%hnﬂgﬁngcQB@9§590f
t echni ques, et her tly

curren known Or 1 n existencé. The i scl osure Shoul d
in no wayobeekiughtedlt blbhé iskhushrat nuebe25 isnphembatati bAsckdwawhngs, and

techniques illustrated bel ow, including the exenpl ar esi gns and
inplenen?égpﬁﬁsb#PFﬁsF?&PéﬂceaﬁHmhg§c_ BegehéFQPﬁPIE%?%n§$%8§enﬁdnggg

wi thin therscapecpbr bhecapReqded el Auibea!. ONgoMet Rehebn 1yl | scope of
equi valents. First Enbodi nent” - Configure Mbile Station to be allowed to

30 skhd embodfimenter CRECedrracBhgcks thi thies ca srReddmensck ager PEEVifRer e i t
oo oot 38:H 308 Ll BTy 1P Bebishapld b eten b |
advance, cbhe igokialke ost ati @aqgius resrhitgwred hieo robdAemisttation to allow it
to transmit blocks out of the particular order, whatever that
may be. The particular order may or may not be in sequential
15 order of block sequence number. This can allow for
retransmissions for example. Transmitting out of sequential

order is a special case of transmitting out of a particular

order.

It should be understood at the outset that although

20 illustrative implementations of one or more embodiments of the
present disclosure are provided below, the disclosed systems
and/or methods may be implemented using any number of
techniques, whether currently known or in existence. The
disclosure should in no way be limited to the illustrative

25 implementations, drawings, and techniques illustrated below,
including the exemplary designs and implementations illustrated
and described herein, but may be modified within the scope of

the appended claims along with their full scope of equivalents.

First Embodiment — Configure Mobile Station to be allowed to

30 send out of order RLC data blocks within a radio block periocd

where it is responding to a poll for PAN




response to a poll containing a PAN using an uplink tinmeslot 5 having the
sane tinmeslot nunber as used for the poll, and to be allowed to send out
of order RLC data blocks within a radio block period where it is
responding to a poll for PAN. In this ¢ase the network m ght have to
re-order bl ocks received in such a radio block period. 10 Assum ng network

transmissions as iRy FLOWEes2 cHBsenikad abaverdehe tBohiheyStati gophgbavi our
is the sane as in Figure 2. Assumng network transmi ssions as in Figure 3

descri bedtabawve, thkeopbbihe ot beiing rbdpotsecnsogds depircbddciks 1R gure 5.
In tineslaot #1, the nobjl.e station transm ts an 15.RL Lock with BSN =
b+l , as ?ﬁHPBSFethF Tﬁb}ﬁﬁns?ﬁﬁégpofs ﬁ??fﬁﬁgrﬁébFPe%%gégpgg %ransnits an
RLC/ MAC bkagknwiet RoBeNps1h cwinthiBANg as pRNdueaned aat ub22nkHeraestlbe

tinmeslot nunbering is respected, as the PANis transmtted_in tineslot #2,
the sanehafdnrBeithgssene CilResIet p8B®Srop st HéCFoltPr HoRePeLl t REIREE 56

bl ocks a smit out of, rsequence; Wik ot he Jehack ;\witih BSNaR+1 being
transnit%géggggogg %%gdbpggkgﬁigﬁ BSN:%. Fbﬁéver, mﬁtﬁ tﬁisaapproach, t he
nmobi | e sbabicknpeanocenebdect he iRLCeMACnbliogk twi &h pBSN=For PAN.ugon thései pt

f th |1, i t hout di, t it f USEs. bi | tatj |
25 pr o- GREGHe tPho PRECPIRC PO WA Eh TBSKES B AT K PO RATE IO oo e ChB

correspondi-BgibophbBick perbedi.nent is shown in Figure 11. The nethod begins
at block 11-1 with receiving over a wirel ess channel a poll for an
RLC/ MAC data bl ock plus PAN. In block 11-2, the nobile station 30 is
conf}Qured to trandFSUTdNge FEHEE K & TANSBILSSEAN Saf SRILYY MAGUT@at%a bl ock pl us

a PAN US|0..30 000 LRl ok], MRREORAING (o Rl n B! Gl REDRLRS Jus et T or

t he poll. nobile station is configured to be allowed
to send @iguek ar.de s sRinCndatha thoadk $ rwintsimirs sd onadias Blirodk guersl ¢d where it
'S described above, the mobile station response is as depicted in
Figure 5. 1In timeslot #1, the mobile station transmits an
15 RLC/MAC block with BSN = b+l, as indicated at 120. In timeslot
#2, the mobile station transmits an RLC/MAC block with BSN = b
with PAN, as indicated at 122. Here, the timeslot numbering is
respected, as the PAN is transmitted in timeslot #2, the same
number as the timeslot used for the poll. However, the RLC
20 blocks are transmitted out of sequence, with the block with
BSN=b+1 being transmitted before the block with BSN=b.
However, with this approach, the mobile station can encode the
RLC/MAC block with BSN=b + PAN upon receipt of the poll,

without needing to wait for USFs. The mobile station can also

25 pre-encode the RLC/MAC block with BSN = b+l.

A flowchart of a method corresponding to this
embodiment is shown in Figure 11. The method begins at block
11-1 with receiving over a wireless channel a poll for an
RLC/MAC data block plus PAN. In block 11-2, the mobile station

30 1is configured to transmit a response to a poll for an RLC/MAC
data block plus a PAN using an uplink timeslot having the same

timeslot number as used for the poil. In block 11-3, the



responding to a poll for PAN. In block 11-4, the nobile station transmts
the RLC/ MAC data bl ock including the PANin 5 accordance with the
configuration of the nobile device. In some enbodi nents, the nethod
further includes the nobile station enteding the RLC/ MAC data bl ock
including a PAN in advance of knowi ng which, if any, USF will be received
to allo @3 §1énsHQ£i85 9§téon9§5r55a9§nbéSthow@dtB@ safe biAeskOobrd8r

al l ocate y the poll, and in advance of know ng which, if any, USF wl|
be recei Red detalbbeake wpthak daradbbobROﬂkapgﬁi§§lEherﬁnlﬁnystlneslot

| ower than the tinmeslot all ocated t h|n | ock
period. S&tBRUGERBO ?n%nPOh?C%ﬂFiagﬁé Ng iﬁe skmgﬁon t%ﬂgrgﬁgg%? the 15 RLC
Dat a bl ogkawibh PAMhkRitBetnhadrRockhMackddeti bedchy ihbeuliingt thal Padatied Ti ne

Slot irrespective of within which Tinme slot the poll _was received In sone
enbodi neAE§OrAANEE Bl thothe| 6/PEREUABEILPE °§t§PPoWOPHéeoSF dfRSof BEing able

to encod ﬂétégebaeﬁ nt8, 20nad¥%aresa thecprbi hacshatkornbsmepnhkgured to
respect or of transmssion of RLC data blocks, and to transmt the
RLC Datatbtmoh whthdPAN thetHéCVHaCodbtechldeklmedlbﬁlnheafﬁﬁgtlﬂalIocated
timeslot irrespectiye of wthin which tine t o] re ived. 25
Assunlngaﬂgﬁﬁﬁg % gﬂ?ﬂ?gglg $°8e ﬁ% By ur@gg 0\?/Lebg fﬁcel%ﬁllg%statlon
behavi oug1i§chhe sAMBpA$nkNdREUbE02k tB&&Bﬁh@glﬂﬂtWQrKhbraaﬁﬁlSimelioas in
Figure 3, the nobile station response is as depicted in Figure 6. 1In

ti mds) ot aklocatré hybihe BPali oANEr ARsAPVENESR Rﬁckﬂﬂ@lﬁgoyplﬁpthlﬁsﬂn¥ 'b
with 30 0 2 €p | i
transnltgégn EE&Y%% %F§g¥g§A%§ EéEngkgeﬁbﬁEnﬁn F%gtegggk %rgh%hl%%lom
ti mesl ot iauaher thgeksdonolowegpebteadhas ttthesPAN el 1b¢atedabynitheegoild

timeslot #1, .not the sanp_nupber as the tinesl ot
within the same block per? d.

e

Second Embodiment - Configure Mobile station to transmit the

15 RLC Data block with PAN in the radioc block defined by the first

allocated Time Slot irrespective of within which Time slot the

poll was received

In some embodiments, in order to allow the mobile
station the option of being able to encode data blocks in
20 advance, the mobile station is configured to respect the order
of transmission of RLC data blocks, and to transmit the RLC
Data block with PAN in the radio block defined by the first
allocated timeslot irrespective of within which timeslot the

poll was received.

25 Assuming network transmissions as in Figure 2 above,
the mobile station behaviour is the same as in Figure 2.
Assuming network transmissions as in Figure 3, the mobile
station response is as depicted in Figure 6. In timeslot #1,
the mobile station transmits an RLC/MAC block with BSN = b with

30 PAN, as indicated at 130. In timeslot #2, the mobile station
transmits an RLC/MAC block with BSN = b+l, as indicated at 132.

Here, the timeslot numbering is not respected, as the PAN is



used for the poll. However, the RLC blocks are transmtted in sequence,
with the block with BSN=b being transmtted before the block with BSN=b+1.
However, with this approach, the 5 nobile station can encode the RLC/ MAC
bl ock with BSN=b + PAN wupon receipt ofithe poll, w thout needing to wait
for USFs. The nobile station can also pre-encode the RLC/ MAC bl ock with
BSN = b+ raAshievedarh eimasmthgd, castespending HombBisadOteabedhaebti s
shown in Figure 12. The net hod beglns at block 12-1 with receiving over

Wi r el essuskdnfer bhpobplior HaveRET) MM dBEG Bleeksphus Pmnsnnhtbegcknlz 2,

e, mobi Leagkatlon, b8 £oafLOKERd, Lont 630SE boTh dalARIPEKS bOcOEder

within a 167 bl period;, ndependen mnth 15
PAN i s ttﬁésnlbtedw1tn BEpek+12- 3Howa9eﬂpbwhEhsthnsoappsoachnftgared to
transnlt the. RLC Data block with PAN in t I bl oc t he
firstd a|me%a%%dSF?ﬁéevo?aPr?%gﬁ@etFb@ B?C ?aPhoﬁhuﬂh F §§ E%Npo||

vas recehgsﬂ réeePbecgflgné polihe ﬂ?@hbétshééaQﬂgtEén§HkESfBBeUE@§7W“C dat a
bl ock including 20 the PAN in accordance with thé configuration of the

nmobi | e @keivebila sbatienbodnnehss, prheenepdedthar RhRerMificbldes wheh

mobi | e shgﬁlon Tcodlng the RLC/ MAC data bl ock including a PAN in advance
of know if any, USF will be received to allocate an uplink data
bl ock transmission in the same tineslot 25 allocat ed by the poll, and in
advance of knowi ngawbiehchattany, a WSEhwil bobeespordiad to ahliecat e upl i nk

data bl ock transn155|on in any_tinmeslot |ower thaﬁﬁthe ti, mesl ot illﬁfatEd
by the pBRPodieREnienheneuRelhl BERUBEr tod. ThEr BCERBEdPREAES- 2pePtB

schedul i pg_at , Net, WoLKet 91 8SULE8rPAN, 1 3Q1E8st BnBAnkianspbltedoenahirst UL
ti mesl ot of those allocate I n anot her enbodi nent, conversely to second

enbodi neRLCA¥AEr ibed hbovk, pihe PAN.i sInhobbecken- 3n the mghidlegstation

is configured to transmit RLC data blocks in order within a
radio block period, independent of whether an RLC block with

15 PAN is transmitted. In bklock 12-3, the mobile station is
configured to transmit the RLC Data block with PAN in the radio
block defined by the first allocated timeslot irrespective of
within which timeslot the poll was received. 1In block 12-4,
the mobile station transmits the RLC/MAC data block including

20 the PAN in accordance with the configuration of the mobile
device. In some embodiments, the method further includes the
mobile station encoding the RLC/MAC data block including a PAN
in advance of knowing which, if any, USFEF will be received to
allocate an uplink data block transmission in the same timeslot

25 allocated by the poll, and in advance of knowing which, if any,
USF will be received to allocate uplink data block transmission
in any timeslot lower than the timeslot allocated by the poll

within the same block period.

Third Embodiment - perform scheduling at Network to ensure PAN

30 is to be transmitted on first UL timeslct of those allocated

In another embodiment, conversely to second

embodiment described above, the PAN is to be sent on the same



tinmeslot as that on which the poll was received, and bl ock sequence
nunbers are expected to be respected. However the network is responsible
for polling for PAN and allocating uplink blocks so as to ensure that,
considering a radio block 5 period in whgch a PANis to be sent, the PANis
to be transmtted on the first uplink tineslot of those allocated.

Assun‘ngtﬁﬁég@ak ggaeﬁgt85howﬁleﬁ tﬂnggmnewgsageMelvbae HRki beoskat i on
behaviour 1s the same as in Figure 2 networ k behavi our depicted in

Fi gure 3swaguedcaonubkeab| enedekpected @it het hespeabedi neHPweRarh&he t he

net wor k behavi pur de icted i.qur e S | e t se, the
net wor k BF HSF d&cf Sgopﬁlég$aﬁ§e ﬁSle gy sk ?gﬁaggdtgﬂéggg % ated, and
pol I s fopplhakPANoERst Be Ekrsb ehstipesenskot spnetdewhean adehdﬁﬁlbﬂbgkmhich

radi o bl ocks to allocate to the nobile by 15 means_of USF sjgnalling, takes
accotnt BETriRd prevhdasl ¢ E@HtlSpBPIbﬁnéeHBestHStPﬁNl6§aF8 B§¥ neans of USF

sngnalIleg?ﬁ§¥1t£559§h0£ﬁe'@m@gttBﬁmlh@aklaesw@kceft@ﬁoagl51@@%a%%at

Assum ng timeslots #1 and #2 are to be allocated (just a specific
exanple), the poll for PAN would be transmitted on tinmeslot U 20 In Figure
7, the network traAssiméng Petlkobsr tREGsHASEibhecks+inPANTTSt EngSPFE #1 at

150. Later, the.network.tra ts a_ blo contalnln ] U F 152 in ating
an uplingkﬁsEPgﬁﬂﬁnm98F10P|§8E% tO#1. l?h%%e Re ne?mork gﬁén%ts %hélock
cont ai ni AgtRorWSbehB4ibudi aaplingeaniupigkrassi goomedt nok bemadlowe#2 folkrn 25
response, the nobile station transmts an RLC/ MAC bl ock BSN=b wi.th PAN in

ti med] ot wA#thathiseemhpdingatnobRRENSEAL tHR DELNRSH PERAVIRPE FRBIFIEEEK Wit h
BSN= b+|lhngﬁgg§§|9t1§2lﬁ 14R8ntekt C%ﬂ Q@l%e%ﬂsghakh%h%eQ%@%&'@gt%%rRLC

bl ocks has respected in that block is transmtted before block b+
it 30 isdakideseén tHstntkehbransmyssilonsobrehsor bspeddecededheapdl |  on

e e e ot PRe BRndhnh203ree BEenkeereqhed, Oy, hak,t he RLCHPAN

determining which radio blocks to allocate to the mobile by

15 means of USF signalling, takes account of the previously sent
poll and does not allocate by means of USF signalling any
timeslots lower than that on which the poll was sent. Assuming
that timeslots #1 and #2 are to be ailocated (just a specific
example), the poll for PAN would be transmitted on timeslot #1.

20 In Figure 7, the network transmits a Poll for RLC data block +
PAN in timeslot #1 at 150. Later, the network transmits a
block containing a USF 152 indicating an uplink assignment of
timeslot #1. Then, the network transmits a block containing a
USF 154 indicating an uplink assignment of timeslot #2. 1In

25 response, the mobile station transmits an RLC/MAC block BSN=b
with PAN in timeslot #1 at 156, and the mobile station
transmits an RLC/MAC block with BSN= b+l in timeslot #2 at 158.
It can be seen that the ordering of RLC blocks has been
respected in that block b is transmitted before block b+l; it

30 is also seen that the transmission of the response to the poll
on the same timeslot as the poll has also been respected in
that the RLC+PAN is sent in timeslot #1. However, the

difference between this example and the example of Figure 4 is



di fference between this exanple and the exanple of Figure 4 is 19 that
here the nobile station can encode the next block with PAN as soon as it
receives the poll without waiting to see which block to encode together
with the PAN as was the case with Figure 4. 5 A flowhart of a nethod
corresponding to this enbodinent is shown in Figure 13. The nethod begins

at bl ockynds- ﬁew@thhéeﬁsbthQSQMEEOa whhebgesqehanBeheatPBhbckoyial pan
RLC/ MAC data bl ock pl us N. In block 13-2, the nobile station encodes the

RLC/ MAC dat aobhosk nhcrademgea PARl pnlédvahb@uéfWQQtRﬁ@mﬁﬁgSﬂﬁlUhlchf any,
USF |1 d h
" | GDEGHoEE KREoh8 BhURERLE APrnBkinkadase RlockiLraged astan i the

sane ting € po I'n advance o i ch,
any, USFriwlike Be received to allocate uplink data bl ock transn155|on in
any timeslot |ower than the tinmeslot allocated by the poII within 15 the
sanme bl ock period. _In_block 13- %e the ile statl con ured to
randh ¢t ho PAN oft PREVGAAE L Phmal BEHOC RGFEERPORRLER Fhe HORI  wa

recei vedemhBghhesk 13- éhothelﬂvbtbarétqélonThbsmaeﬂBuggé@qngoatrBmgakt
bl ocks according to a particular “order. In block 13-5, the nobile station

transntté3thewﬁmbﬂK@@BlQQHGaPEebIécwltﬁéﬁﬁélﬁQaﬂhélPANPOAlff@ﬁnﬁart of a

xeout | OB EHo REfub S TePoa BbgPRethy tBrae o iBpl2g Satien

transm t thagdaspehk RQC/EACP&chObabeCahel&ﬁluglankAleQkaﬂ@EanCoﬁata
bl ock transm ssion 25 plus PAN. In block 16-2, the network transmts at
| easkC on&NOWSRIt BhaFNecafeaay | HEEt Wohé BEI FRESHVEEK Ot R&LEGPECaRR the at

| east ong P§Ek08%tsttgek_ Eébe&%&e&an lalthalggﬁeotlmgguet ahheeksed

|nclud|ng an earliest uplin I'n block 16-3, the netmork performnms

t he al |l obat tbe poth,t hat ﬂheapubhcandftheoaunQOWheast ofieai8l HFEE wudh

that, COBSIQgEEQQeg %gdgglghg%g B%iﬁ%ﬂ data block transmission in any
timeslot lower than the timeslot allocated by the poll within

15 the same block period. In block 13-3, the mobile station is

configured to transmit the PAN on the same timeslot as that on
which the poll was received. In block 13-4, the mobile station
is configured to transmit blocks according to a particular
order. In block 13-5, the mobile station transmits the RLC/MAC

20 data block including the PAN.

A flowchart of a method corresponding to this
embodiment is shown in Figure 16 for execution by the network.
The method begins at block 16-1 with transmitting a pell for a
PAN to allocate an uplink block for RLC data block transmission
25 plus PAN. In block 16-2, the network transmits at least one
USF to allocate at least one uplink block, the pell and the at
least one USF collectively allocating a plurality of uplink
blocks including an earliest upiink block. In block 16-3, the
network performs the allocation such that the poll and the at
30 least one USF are such that, considering a radio block period

in which a PAN is to be sent, the polling for the PAN always is



in which a PANis to be sent, the polling for the PAN always is 20 al ways
used to allocate the earliest uplink block of the plurality of uplink

bl ocks. I n some enbodi nents, the nobile station is configured to inplenent
one of the other enbodi nents described bBerein, for 5 exanple, the first,
second or fourth enbodi ment, when the network allocation is not in |line

W th thatigxpecteddby ot he 1 olhited teRbedirTR Rl pn iexamlexas rmcght be the
case if a base station were m sconfigured. By proceeding in this manner,
the nobblarstativorti spdbné tdogksceed with coding data blocks in 10
advance. Fourth Enbodi ment - Configure the nobile station to be allowed to
i ncl ude the PAN se re he . pal n l.ink . ti I t he
appropriate radio E og%mee%ﬁ%gﬁ%ﬁkgtgls §%|§€§?e% %533609 ls C%%%l%hreﬁ
|rrespectbv&m@ﬂewehh|nnwhbfhthen3$hem embomhmemabldescmabemv@@rbnnLhisr

enbodi nment , H statlon is allo 5%- yde the PAN s in
respd%seeﬁémp & p5 F AIshy GECPRE OFi m&ﬁﬁroﬁ et & adlo bl ock

peri od Waikehork aqlllo%%tl%@k @ hie Imbllll%es HAtHO A h it e PRR&HV & yokna thin

which 20 tineslot the poll is received. The nobile station is “configured
to respe@hlmdo@mwdqn@n@e rf@rrb@ﬂﬁﬁ@lﬁomt mighte fiso dihee as eMife agm@eal ly,
|nsmmemdemMS tM|m1| r r. amm
anot her F%ogn erFe?ﬁgﬁ Fné Pgea poIV Pr%ce%dﬁE% &ata%bloc 5

the 25 ewetleckedtliicng iBy abthe met petikckal i tho cerduwae dalrat btlhs@}dsolilnl e
station can transmt blocks in a particular order and respond to the pol
in al$am@S¥PRESs| ot as used for the poll so as to allow the nobile station
to encode bl ocks in advance. A flowchart of a nmethod corresponding to this

30 enmbodipRR i ErBReMmeR i auhg itdreTheTRINAD Ledihs AL th @K al1owed

to include the PAN sent in response to the poll on any uplink

timeslot in the appropriate radio block period which is

allocated to the mobile, irrespective of within which timeslot

15 the poll is received

In this embodiment, the mobile station is allowed to
include the PAN sent in response to the poll on any uplink
timeslot in the appropriate radio block period which is
allecated to the mobile station, irrespective of within which

20 timeslot the poll is received. The mobile station is
configured to respect block sequence numbering for this
embodiment. More generally, in some embodiments, the mobile
station is further configured to implement another method of
responding to a poll for an RLC data block plus PAN in the

25 event scheduling by the network fails to ensure that the mobile
station can transmit blocks in a particular order and respond
to the poll in a same time slot as used for the poll so as to

allow the mobille station to encode blocks in advance.

A flowchart of a method corresponding to this
3C embodiment is shown in Figure 14. The method begins at block

14-1 with receiving over a wireless channel a poll for an



14-1 with receiving over a wreless channel a poll for an 21 RLC/ MAC data
bl ock plus PAN. Block 14-2 involves configuring the nobile station to be
allowed to include the PAN sent in response to the poll on any uplink
timeslot in the appropriate radio blockiperiod which is allocated to the

mobile, 5 irrespective of within which tineslot the poll is received. In
bl ock 14R§C(Mﬂ@ HQEE'%l%Eﬁt 90si afONf BIBERd1402r gaREGVeR! ookl aguagee
nunberi ng n block 14-4, the nobile station transmts the RL at a

bl ock |nthadmnglﬂheSPANlonnt@ob@ aé&@@édnﬁﬁtsncﬂﬁéenﬁbﬁo@Aﬂuﬁﬁﬁérl@onprlses
the nobile station 10. encoding_t Leck i pelu in
advance &f° pﬁHSﬁnﬁa |ecﬁo'stL % ggységﬁ%ﬁglgg&%saog fo,? ﬁo QF?QO reatd

ifan recei ved te an
uplink dataibl Bekckr pasmaaswamchn ltshalsanfatteunml aheahbbdakeed by the poll,
and in advance of know ng whic i.f any mﬁll b recei ved ,to allgcate
upl i nk daﬂfaeﬁpaév%lffﬁaﬁ&ﬁ%rléﬁ WHl&HytiSletS ﬁ>§s|t r 1Bh &R CEHE o mesPot

al | ocat eﬁ%gxkt 'ﬂgl BO! kW RBLA 1t BE 23308 Elso%n&%b%d P@@t ekt B1RAct i ce,

t he four embodi mént” may reduce to the second enbodi ment, because, even
gi ven t heegfireedomuobetrhagf.oufnhbdwigddildedt , tbﬁem@bbﬂﬁe8§ﬁéﬂp@n may stil

a1 Ocat el ARy b P ALCT HEGUPREE. CODRLy PR FOSpGrty. AL SOEF,

woul d preggediwehit seneadi mgthbe PANtWetrh cbh@rli|s@($k thehimeb il wautd o ans m t
if it was only allowed to transmt one_ Dblock. 25 The first, second and

t hi rk0 enbageReRgs than RBE /MBGnRarR, 8d o5k ABIAIBRENSt Re BBAN s 26iEoEEd OF
onl'y al | 4R FY TrPatinit Ghd”bloEk on (o esaurco &l Foootad by the
pol | ). 3QpIhkek dehe dilbtér emcashétween time thier strentiddiesgnit wd.lodaged
by the poll, and in advance of knowing which, if any, USF will
be received to allocate uplink data block transmission in any
15 timeslot lower than the timeslot allocated by the poll within

the same block period.

Note that in practice, the fourth embodiment may
reduce to the second embodiment, because, even given the
freedom of the fourth embodiment, the mobile station may still

20 need to assume the worst case scenario, which is that it is not
allocated any additional resources (other than by the poll).
As such, it would proceed with encoding the PAN with the block
which it would transmit if it was only allowed to transmit one

block.

25 The first, second and third embodiments can be

summarized as follows:

the PAN is encoded together with the block which the
mobile station would transmit if it was only allowed to
transmit one block (on the resource allocated by the polil).
30 Then, the difference between the first embodiment vs. the
second and third embodiments is the order in which the blocks

are transmitted, and the difference between the second and



second and third enbodinents is the order in which the blocks are
transmtted, and the difference between the second and 22 third

enbodi ments i s whether the behaviour is enforced by the network as in the
third enbodi ment, or sinply carried out2by the nobile station as in the
second enbodi nent. Table 1 bel ow contains a summary of the rules 5

appl i cableg itg %%Bd%%%lsrr&@t wh@r&@he-%o%e advantiages/ i di sadvanages that nmay
be realized. Table 1 - summary of enbodi ments Enbodi nent Bl ocks PAN sent on
Advant agestBog&desntagése ﬂ;éintrdl @@@ﬁé@d}ue@@eﬁlmpﬁé’slc@trrhﬁ@n@@t & poll?

_ vantiagsse _ niser & pol
on' To- or S0 ARECR BHE AR G 1k BEoCRE T FIESEAIR T Refore o

determ ni stic eval uating whether blocks are mssing Second Y Not

Determ nistic necess@ﬂbly b@ﬂometwmthin@kmowmnmhaw PANtHhes rariefd r st

al | ocat ed block Third Y Y Strai htformard More conplex for the nobile -
schedul i A§PLdCabIBey Cefirsty & meStwoPkd SeMEs as for

advantages/disadvantages that may be realized.

Table 1 - summary of embodiments

Embodiment | Blocks PAN sent on | Advantages Disadvantages
sent in same

sequence? | timeslot
nunber as

poll®
First Maybe not | ¥ Easier for Network is
network: the required to
timeslot on re-order
which the PAN uplink blocks
will occur is before
deterministic evaluating
whether blocks
are missing
Second Y Not Deterministic

necegsarily | for network
{(knows that PAN
is on first
allocated block}

Third Y Y Straightforward More complex
for the mobile - | scheduling for
obey existing the network
rules as for
PACCH;

Mobile behaviour
is deterministic

Fourth Y Not High flexibility | Mobile
necessarily | for mobile behaviour is
station non-
deterministic;

Network does
not know when
the PAN will
be sent

In all cases, the principle benefit is that the mobile is able

10 to (but not necessarily required to) encode RLC/MAC data



PACCH; Mobile behaviour 1is determnistic Fourth Y Not High flexibility.
Mobil e necessarily for nobile behaviour is station non determnistic;
Net wor k does not know when the PANwi Il be sent In all cases, the
principle benefit is that the nobile ispable 10 to (but not necessarily
required to) encode RLC/ MAC data 23 bl ocks, including PAN(S) as required,

in advanﬁfog\k?rggcﬂ'%mdﬂgg' BAn(L y}_e!ﬁ» §ew ! Lnb§d§§HEetSfakheﬁ%ﬁeum i nk

resour ces. art a met prOV| d by an embodi ment of
applicathmchs(iﬁoanybnUEFguwel15beThennethodlﬂscekecupédnkSIQyoarﬂabiIe
station and begins in block 15-1 with receiving over a wireless channel a

pol | for an RLCINAC data plock plus. PAN, Ln_blagk 42, Lig hLhe skation

encodes an RLC/ MA rnél U g a I a OW ng Wwhi ch,

if any, USE apbhlicheibacesveHokn ahIBQQUEeam5uplmh& datRobl aekekeansaissi on
10 in the sane tinmeslot allocated by the poll, and in advance of A know ng
whi c®, |bYaﬁymo@SﬁemﬁFPtb@nréE@lP@Elﬁé éPIBéQFé 4prinKitRat§CBLYLRY

transi ssi.n Ln, apy LLUeShohnk ouar pbhanchheahi feehohc aktacatgdibyibbe pol|

wi thin the sane peri o The network shoul d al ways ensure
al | ocati BgN15 mplbmbckeéﬁuﬁceShetmablabletatnonsebyogeblsnaRBCéMﬂﬁcéatens

o eronp 6; Faclbaipne. PP tRoSutanbreonr EPHaPE nitRe Earbvei HEE ot
is allocgted B@tﬂe@eQQEH ab 4700cand wht DpaibRFdata block transmission
10 in the same timeslot allocated by the poll, and in advance of
knowing which, if any, USF will be received to allocate uplink
data block transmission in any timeslot lower than the timeslot

allocated by the poll within the same block periocd.

The network should always ensure when allocating

15 uplink resources, that allccations by polls and allocations by
USFs do not “collide” i.e. assign the same uplink resource to
different mobile stations. In the example of Figure 8, the
same timeslot is allocated with a poll at 170, and with a USF
at 172. A USF on the timeslot used for a poll in any event

20 must either belong to the same mobile station as is polled, or
must be an unused value. Every downlink slot contains a USE,
and the USF may refer to an assigned TBF, or not. Thus, a USF
containing an unused value simply means that the USF does not
refer to any assigned TBF. However, note that it is not

25 necessary that a USF (i.e. USF 172) be sent which belongs to
the same mobile station in this case - indeed, this may be
impossible if the mobile has no uplink TBF or no uplink

assignment on timeslot #2.

Embodiment: USF and Poll refer to different timeslots, and Poll
30 sent on timeslot different from that of Poll



at 172. A USF on the tineslot used for a poll in any event 20 nust either
belong to the sane nobile station as is polled, or nust be an unused

val ue. Every downlink slot contains a USF, and the USF nay refer to an
assigned TBF, or not. Thus, a USF containing an unused val ue sinply neans
that the USF does not refer to any assigned TBF. However, note that it is

not 25 necessary tﬂﬁgtﬁegsémgbdﬁmeHﬁﬁ %é%ld@%lée@beWQEQE Q%&oeasdggllhge

same nobile station in this case - s may be inpossible if
nmobi | e hasthothupl Enku@BEoor wherephki ABF assi gnpedfl eachi medkat t#2.

Enbodi USF and, Pol f t.o diff t t d Pall 30 t
i mosl ot SYEFPEFBRt CHFBATPRAr  BPCPBI Fo2Ro Aot Ror Bnbomant gy Pled &

speci fi ctWR¥s0htdgalkicRgewit Rrbhetshtuali enewbene .a UsFsand ampellimeatk,
refer to different timeslots, and a response to the poll is sent on_ a

ti mesd ot sdichf apehhef perPRHaENEf TOMELPoRMOOHANEHIE ERBEAILRER SPOYSsuth®as
th pt h | d
€ Secoﬁgbgﬂg Lourth e gggg HE ﬁggggggfocg %Qgﬁﬁmﬁk %he”@%b %a%%abl%@k 0€s

not necessarily transmi N on sanme timesl ot
nunber agithatatinowhicbk sheepalilheshas nembieveds Nobé thawhtilehs theppioéd t hat

the nobile station alsg received another valid USF IIoc t.i.ng t.her
upl i nk 15281 88keiNRPch NABEI &53thihIthe™Rbitee %ﬂ?ég g’l &%a% AR TBF.

I'n sonme grlgdi-peat $edt ABFBRI §a3tiat e bil%@@%h&gr%@oth@rtb@@hn&he pol | as
an allocation for the transm ssion of an u LC data bl ock on the

bl ockd i nbiloakedwhy chhémpdliies thatt ﬁéesmltllenﬁ@smana@ntgl@éngoluplw TBF.
received, and to transmt an 15 RLC data block as if that upllnk bl ock had

been al | ocaled by qpqns 0L @ SFGue! ST Eeagt Lhedloc oy

all ocated by a val moBi n exanpl e o thls beh viour is
depi ct edtbntlrkegtir eh®. poIhe agetworR lorcandwint Soa Rbld thransRiGsNAG ddt anbl ock
+ PAN Inuplink RLC data block on the block indicated by the poll, on
the same timeslot as the poll was recelved, and to transmit an
15 RLC data block as if that uplink block had been allocated by
means of a USF (whether or not the block was actually allocated

by a valid USF for that mobile).

An example of this behaviour is depicted in Figure 9.
The network transmits a Poll for RLC/MAC data block + PAN in
20 timeslot #2 to a mobile station at 200. The network transmits
a block containing a USF allocation to the same mobile station
at 202 in timeslot #1, and transmits a block containing a
unassigned USF at 204 in timeslot#2. Transmitting the
unassigned USF is equivalent to not assigning the timeslot to
25 another user. In response, the combination of the USF
assigning timeslot #1, and the poll transmitted on timeslot #2
are collectively treated as an uplink allocation for RLC/MAC
block transmission on both slot 1 and slot 2. Thus, the mobiile
station sends an RLC/MAC data block +PAN on timeslot #1 at 206.
30 In so doing, the mobile sends the PAN on a different timeslot
(timeslot #1) from the one which the poll was received

(timeslot #2) (consistent with second and fourth embodiments



20 tineslot #2 to a nobile station at 200. The network transmts a bl ock
containing a USF allocation to the sane nobile station at 202 in tineslot
#1, and transmts a bl ock containing a unassigned USF at 204 in
timeslot#2. Transmitting the unassigned5USF is equivalent to not assigning
the tineslot to 25 another user. In response, the conbination of the USF

assi gni ngekkreskat atdveanNdptibe REl Lskr aasMrbbedven biyMeskohotdleare
collectively treated as an ugflnk al l ocation for RLC MAC bl ock

transni sskehion bBsphishislylaanacsteng2anThndinkhdafsbbileckspat feReseéAds an

RLG MAC ggta thcﬁ HﬁﬁN SQaE&BBSBSEs#is szgﬁ hgg %@C%?Vga' gvaHESMEE?"e

sends t he PAN OnR erent i mesl ot i nesl ot # rom-t e one ch the
pol | maSa&eceatEdg &tlﬁesbokcéa)oﬁcommbsﬂemt#Qnuhvsacmﬁdlanﬁaéonoth

enbodi ments 25 descri bed above), but, no USF was re IVﬁg the nobil e
station éﬁﬁPpélﬁFﬁlﬁPWSBEtPﬁthﬁtuEFWﬁElBEVamSPB&Ego it EF%F Wa5 DNPhe

mobi | e Sb@%b@ﬁlécbgFa%aﬂﬁe'Ehﬁ%dCEQQQ'ﬁQQeabééh'geHgFtoath%%btﬁgthb
resources on tineslot #2 (even if it has no 5 uplink assignnent on that

ti mesl ot reseanicry biwatrehemét®asgnen pdSsidbite UIFckabuetingslesuitd Bave
been sen% %o allocate the resource) by transmtting an RLC data bl ock on
ti mesl ot 2 208. The above descri bed enbodi nents have assuned that a
10 nobile station receiving an allocation or poll on tineslot #n is
expected to transnﬁheoabbbéeabetr#bedsebbedﬁmbntehhaekcapﬁumnﬁ debai ked to
deal_with the RLC/ MAC data bl gck + PAN_ situyation. B IS agpllcable for
exanf e, MokiiRe SBRFI O PEEATIOH dBSEriBEd AN RS BR RgPBuldMephet

enbodi menis lp.desar kBed HaLpiiR 8hetahga1gengnal kyingpeki ¢abkeet 0 pair-wise
al l ocation in which case a nobile station receiving an allocation or pol

on a palexabpd@wnbldhtanﬁe§l@psdeglewpébtéﬁe R&CY/ MAR's diatt aok L@ ckortr 88Pondi ng

pair of ugkhg%l%hnes&%ls is appllcable, for example, to the BTTI

allocation described in the background. The embodiments

15 described herein are also generally applicable to pair-wise
allocation in which case a mobile station receiving an
allocation or poil on a pair of downlink timeslots is expected
to transmit on a corresponding pair of upiink timeslots. The
timeslot numbers of the downlink timeslot-pairs and the

20 timeslot numbers of the corresponding uplink timeslot-pairs on
which responses are sent need not be the same, but there is a
predetermined relationship in the timeslot numbers for the
uplink timeslot-pairs to the downlink timeslot-pairs. This is
the case, for example, with RTTI (reduced transmission time

25 interval) allocations.

Thus, for both BTTI and RTTI, the allocated uplink
slots correspond with the downlink slots containing USFs, but
the nature of the correspondence is different. For BTITI, the
corresponding siots have the same slot number. For RTTI, the

30 corresponding slots do not necessarily have the same slot
number. Therefore, for RTTI implementations, references to

“same timeslot number” applicable to BTTI can be taken to refer



timesl ot nunbers of the downlink tinmeslot-pairs and the 20 tineslot nunbers
of the corresponding uplink tineslot-pairs on which responses are sent
need not be the sane, but there is a predeternmined relationship in the

ti mesl ot nunbers for the wuplink tinmeslgaé-pairs to the downlink
timeslot-pairs. This is the case, for exanple, with RTTI (reduced

transm sghLonchirdRsBBnHAhEr ¥ahksabkogatvans. 3¢bws spker rheth iBREl aard RTTI,
the allocated uplink slots correspond with the_downlink slots containing
USFs, butefeketral BPEHoPatKE wbicBspengeseatialdyf fgpenymopsr BN | the
correspoR EﬁgsilgLéaEQVG the sane slot nunmber. For RTTI, the 30

correspondi ng sP6t 0 not necessarily have the sane slot nunber.
Therefore, for RTTI inplenmentations, references to "sane tineslot nunber”
applicable to BTTI Fégnrbelflakenat blrekedi2@ramoocfcer sgspendiwngghin which
timeslot-pair". 3GPP zpaﬁifi%%tions gls ref, rdto "PDCH-g(a%r" which is
essent i aPP¢ SYnBRYFof Bh eTRPAARENSE. BESFLIPRAGEPEVET"RY £%0l ock di agr am

of a systgpnwhthiaqwhi ¢herd @BEa0MORRNE @ftathenenbodirEentisedeseri bed above
may be inplenmented. There is a nobile station 200 in wreless .
comuni c&PMBHNCER1annEi{r R, NaEWOESr eSENEERTEY ChECROPY d8Fedk 9e¥icthe

nobile s i on 0 t o] a n a r i1tternd02_and a
receiver5284 (%ﬁgcﬁgﬁg%gbgkgﬁgkgngﬁpegg%og?oé%%ﬁgrOg% %%?Eghécgpéérf and a
USF and pekbhspiacessdn2268d aThecHSkeandOgol(whirbcesyobe dmpielhemertied i n

hardware, or a conbination of software and hardware, for exanpl of t war e
god R

runmthg 6RIZLBEECESsEr FTPRE CRETVREY k 286V Pcd =161 PELSES SGe “dfit enna

214, a t&ﬁ@swb%t%hd2$@1§ngr%c@%%%&vag 218 16waine 415 nmaw g airan| ereat ed
together as a transceiver) and a scheduler 220. The scheduler is

i mpl enentedbiinatdardwaie soditwarecomsi hatidvarel doit Raparded skhditdndee, for

exanpl e %%%%%%geon a processor. The network device 210 has at least

one antenna 214, a transmitter 216 and a receiver 218 (which
15 may be implemented together as a transceiver) and a scheduler

220. The scheduler is implemented in hardware, or a

combination of software and hardware, for example software

running on a processor.

In Figure 17, the scheduler and the transmitter plus
20 recelver are shown as part of the same network component. 1In
other embodiments, these elements are implemented as part of
different network elements. For example, the scheduler may be
implemented within a BSC (base station controller}, and the

transmitter plus receiver implemented within a base station.

25 in operation, the scheduler is responsible for
determining which mobile stations (such as mobile station 202)
are to get which uplink resources. The scheduler determines
when to transmit USFs allocating uplink resources, and when to
transmit a poll for an RLC/MAC block + PAN. A particular

30 embodiment of the application provides a network device 210 in

which the scheduler 220, transmitter 216 and receliver 218 are



running on a processor. In Figure 17, the scheduler and the transmtter
plus 20 receiver are shown as part of the same network conponent. In

ot her enbodi nents, these elenents are inplenented as part of different
network el enents. For exanple, the schedqgler may be inplenmented within a
BSC (base station controller), and the transmtter plus receiver

i mpl emented fWiylRieR %obéﬁﬁl%h%hho%heZQeEBo@P%Ea@h%ﬂxeth@ sehRedyler is
responsi ble for determ ning wh nobil e stations (such as nobile station
202) arebpyeget which uplink resources The schedul er determnes when to
transmt USFs aIIocating uplink resources, and when to transmt a poll for
an RLC/ MAC bl ock +1 C r 0 n pl i,g¢ati on
provi des a netmork eéa%%SE‘ %h%hP%% %ﬁ? goﬁgdﬁl %goz%gfa%g%ltter 216
and recemwehsai8tamezzﬂ a@dn&egene@rt@O@npb&&entlwhéynmebmimﬁ USIFguadl4
descri bed _above. In operation, the USE and _poll process 208, the

tran§h1tPQﬁl?@4a&ﬁng§€é@$§ra?@GtéépﬁgéFIW@Fﬁnﬁeg@Fﬁe Se&said 5 pol | s,

and generatgoaRd .t ransal Hateh lc@lia@ate?ﬂb@dq%%ﬂ N tH@SRORIE cak o eﬁrowle@sar
enbodi ment, "t he appllcatlon provi des a nobi l e device 200 in which the
transmi t Bemopgde dey icgc&iOPern E@ﬁC@n&hﬁhérBSBmaﬁ&egoQD4pr¢@€5§@ﬂ62®®rare
col l ecti onf i gur Ienent t he od _of Fi.qur the nmet hod of
10 Figuré%fo %h %ﬁggao% ﬁrgurgrffe tﬁ%nééghg o™ %gu%évf or the

met hod ofohifgyf:@el3 r oWikngll eme nbeihee meehery iofg Fiejtrieo oFi gtie mbﬁbhoﬂﬂfb\@n is a
bl ock diagram of a wireless device 100 that may, for exanple, |nplenent
any 105 GLIUEE Adbi tESHBGtEEImethEdgVdEs drlirbdds methios @ifs ElHediFe 12t 9% t o

be underihgogegggh the puiteless device 100 is shown with very specific
details for exenplary puPboses only. A processing

Wireless Device

Referring now to Figure 10, shown 1s a blcock diagram
of a wireless device 100 that may, for example, implement any
15 of the mobile device methods described in this disclosure. It
is to be understood that the wireless device 100 is shown with
very specific details for exemplary purposes only. A processing
device (a microprocessor 128) is shown schematically as coupiled
between a keyboard 114 and a display 126. The microprocessor
20 128 controls operation of the display 126, as well as overall
operation of the wireless device 100, in response to actuation

of keys on the keyboard 114 by a user.

The wireless device 100 has a housing that may be

elongated vertically, or may take on other sizes and shapes
25 (including clamshell housing structures). The keyboard 114 may
include a mode selection key, or other hardware or software for

switching between text entry and telephony entry.

In addition to the microprocessor 128, other parts of
the wireless device 100 are shown schematically. These

30 include: a communications subsystem 170; a short-range



device (a mcroprocessor 128) is shown schematically as coupled between a
keyboard 114 and a display 126. The m croprocessor 20 128 controls
operation of the display 126, as well as overall operation of the wreless
device 100, in response to actuation ofpgkeys on the keyboard 114 by a
user. The wirel ess device 100 has a housing that nmay be el ongated

vertlcal by ah imy sbake segsggle% $h26S £3RAk348BET 32T 14! BelUENRI alpBRel |
housi ng sStruc uresf. he keyboard 114 may i nclude a node sel ection key, or
ot her hatdwar elongsefitapehkor inguict/ chitpytheemder st éxt laning andeteldphony

entry. In_addition to the_m croprocessor. 128. aother parts of _.th i rel ess
devi ce 1@5D§ré%§hoﬁns§ h8ﬁa?Pé&ﬁF??yTﬁége%fglFﬁ@I38@? Ey §§§%ﬁ%i5§¥%%ns
subsyst eApg70s apsheet- 1angand8a aorFuRheakl ang ;suksyetlemak0zienidiy keyboard
114 and the.dispﬁay 126, along with other input/output devices including a
set of UERdcCEs4inglygingf aaditeshaffror® dédi cds f0&anao8e ACRESSoMeMOEys, a

speaker n .m_cr.o 12, . AS Y e sdqvigces qiyacl udi ng a
flash ne#éég?lié%éngﬁg %§%g§§%A§gg§§ %%#EF% S?%%%% flg; and vari ous ot her
devi ce suhsydbens d&20ceTh@0 wiavehese debateelQ0 LiRdy thavewa hdticeretiZe t o

power the _active elenments of the wirele device 1Q0. .-The wreles evi ce
100 is ﬁ%e§89§5eﬁ§oﬁpﬁeWﬂ§eée9®0§®§9cﬁa§®8‘frgﬁﬁbﬂgﬁf%ﬁff %%NE g%ation

devi ce haui iy LohEe AR daled tGOMMURICO Rt adBaPEdqudres, (RF)addition, the
w rel ess device 100 in some enbodinents has the capability to comunicate

wi t hlt?t gegmmﬁrimatfglonfsmé@@ \hiaa*itl’l@(i VIOri{LC@r ﬁ@td dgér m%@ﬁ%of ij_ar e
execut e . m cr.Qpr.ocessar i S, i | By S S in a
persisteﬁ?¥?%6§éFl§56h g? Fﬁgﬁ%ﬁgé ﬁgﬁ%ﬁngfggﬁ%ﬁginay be ?fbf§{ I n ot her

types of chrp@iycdes ¢eS, theCRkapsbd lriead tenlgpmmeneayte RAYh ertrsimi | ar
storage elenent. In additiaon, system

computer systems via the Internet.
Operating system software executed by the
15 microprocessor 128 is in some embodiments stored in a
persistent store, such as the flash memory 116, but may be
stored in other types of memory devices, such as a read only
memory (ROM) or similar storage element. In addition, system
software, specific device applications, or parts thereof, may
20 be temporarily loaded into a volatile store, such as the RAM
118. Communication signals received by the wireless device 100

may also be stored to the RAM 118.

The microprocessor 128, in addition to its operating
system functions, enables execution of software applications on
25 the wireless device 100. A predetermined set of software
applications that control basic device operations, such as a
voice communications module 130A and a data communications
module 130B, may be installed on the wireless device 100 during
manufacture. In addition, a personal information manager (PIM)
30 application module 130C may also be installed on the wireless
device 100 during manufacture. The PIM application is in some

embodiments capable of organizing and managing data items, such



software, specific device applications, or parts thereof, may 20 be
tenporarily loaded into a volatile store, such as the RAM 118.

Communi cation signals received by the wirel ess device 100 may al so be
stored to the RAM 118. The m croprocesspg 128, in addition to its operating
system functions, enables execution of software applications on 25 the

wi rel ess, deyige; 100, frp5edel erpi ned, SeLe Ofia 808! WRESo ARBhLLAL ] OBSqt halk

contr ol %a5|c devi ce operations, such as a voice communi cations nodul e
130A anditerat a ToamBhl cappbhsathonlui e 4368, imayobhe eémstdinhedtoncapable
wi rel ess device, 100 dyring ,nmanufacture, In addition er sonal
i nf or nat $bn® ﬁé@%ra%%|ﬁ&g%bvb$%|$%ﬁ?ibﬁeﬂ%dﬁ%ﬁ is@t?%gﬁgﬁl%%g%%rfn%%%r|ed
on the wifekess oASVhERAOH, dehd Nga FRNUE 3GE UhEnadbe By M agpbingation is in
sone enbodi nents capabl e of organi zing and nanaglng data itens, such 29

5

as ebmai épptiacenter avenssamiesedynbitegrappei neHBAEEONARAdLABR UPERRBY The
PIM applxlrf%t{:ﬁ@.{sz_rgiégsllqe&?(g@ eﬁ@%g@ﬂtﬁhgag@m?e 9. sepding and
ata’i Wor 10. n

recei ving ens Via a W reless ne sone enbodi nents, the
dat a it epsrraspagedihy dheaPitbbsappbredt bonaasecsetatiesstly anhegtrat ed,

synchroni zed and updated via the wireless network 110 with. the device
user's %%QP%E%Bn8YﬁbeﬁataA?t@ﬁ%lst69§th?nﬁ§s88#5?@HemW?ﬂuﬁeﬁOSt conput er

system f§1&§££at@5dééi9Hé£hé9f§$@£§a9@dmba§;e_&Bbu§tﬁaye§ea§n§ﬂ§1M@a

software nodul e 130N, may be installed 10 during manufacture.

Comini catrongfmagufaatnreéncl udi ng data and voice comunications, are
performed through the comuni cati on subsystem 170, and possi bly through

the short-range  compyn.eationy subSYSLRD 102:1 ThencoaTUDI Saki 0B subSyst em

170 15 includes a recerver ransmft and one or nore
ant ennascomhlhitstaat eflsasaaer peefyemadt ennaudb4thadcammnansatfonant enna 156.
'n addit;ggéygggmcgggungggtgggsigggygkgghéﬁot esshort—range
’
communications subsystem 102. The communication subsystem 170
15 includes a receiver 150, a transmitter 152 and one or more
antennas, illustrated as a receive antenna 154 and a transmit
antenna 156. In addition, the communication subsystem 170 also
includes a processing module, such as a digital signal
processor (DSP) 158, and local oscillators (LOs) 160. The
20 communication subsystem 170 having the transmitter 152 and the
receiver 150 includes functionality for implementing one or
more of the embodiments described above in detail. The
specific design and implementation of the communication
subsystem 170 is dependent upon the communication network in
25 which the wireless device 100 is intended to operate. For
example, the communication subsystem 170 of the wireless device
100 may be designed to operate with the Mobitex™, DataTAC™ or
General Packet Radio Service (GPR3) mobile data communication
networks and also designed to operate with any of a variety of
30 volice communication networks, such as Advanced Mobile Phone
Service (AMPS), Time Division Multiple Access (TDMA), Code
Division Multiple Access (CDMA}, Perscnal Communications

Service (PCS), Global System for Mobile Communications (GSM),



i ncl udes a processing nodul e, such as a digital signal processor (DSP)

158, and | ocal oscillators (Los) 160. The 20 communi cati on subsystem 170
having the transmtter 152 and the receiver 150 includes functionality for
i npl ementing one or nore of the enbodi Bents descri bed above in detail. The
specific design and inplenentation of the communicati on subsystem 170 is

dependent ¢ MpongL g, €OIMYRI 6BlhONnRELWE! kxi AndS1whEvhpbhe wheel ess device
100 is intended to operate. For exanple, the comuni cation subsystem 170

of the wecemhesscadeiypresulopshayp béOdEQVgﬁéGOt@eoﬁéﬁaGQeﬁnFﬁ PRETRBBI t exTM

ot o riPh afeRBAALs TREKET RRglO.Rer XhafoL CERShoTobk! fifRkaneEBLRL cat ! on

net wor ks" eS|gned o0 opera avarie Voi ce
communi cathen Bepwer &S, dsuahaas ﬂdyaacadthbkbe BhbheseﬁatateeaﬁANPS), Ti me
Division Miltiple Access g Di vi,sj on_ Ml ¢ e Ac gagy@,

Per schal 1EhRetiAFEdt | BRE @ %PvPEeuEPéS¥edGWbBQIt@?sWéﬁ? SFSNGRTRES 100"
Commruni cations (GSM, 30 etc. Exanples of CDMA include 1X and | x EV-DQO

The communi cationysupsyst §AL44Q mBY abvghwxpeﬁaug@edpba eper a/pe Wikt h an
802.11 W-Fi network, and/or an 802. net wor k O her types of data

and voiceommumgﬁathboﬁhstemaraF@raﬂaa@Pﬂﬁtegﬂatéé Mﬁﬁytﬁﬁgoaﬁé utilized

with the S, device 100, S cupon the
type of D%% ﬁhﬁlca??gﬁrg§étereigggg%gﬁgﬁgg ?ﬁg?% ¥e SQT%ﬂ Dat aTACT"
net wor kspewrbekegssiflgvhcasigue PegBShEEedd@ntﬁhecanebwowhmbsmngPaNmnique

Personal Identification Nunber, (PIN) 10 associ ated wkth ach device. In
GPRS thet aBPRS1I2RBREVEER cAPWEEK18EcesdNi SERYpPEAFPY K82 OCHEVES with a

Subscr'bﬁétﬁg kuﬁgEeQE ésde ggealé CRRSdevies thehebokapkypiigall yrhas a
subscri ber entity nodul e, onnnn referred to as a Subscriber Identity

Modul e (Sk# oérd, denloederAtGPaﬁedaNeC@ntthﬁ5O@PRSY@epﬂéﬂW.haS a
subscriber identity module, commonly referred to as a
Subscriber Identity Module (SIM) card, in order to operate on a

15 GPRS network.

When network registration or activation procedures
have been completed, the wireless device 100 may send and
receive communication signals over the communication network
110. Signals received from the communication network 110 by the

20 receive antenna 154 are routed to the receiver 150, which
provides for signal amplification, frequency down conversion,
filtering, channel selection, etc., and may also provide analog
to digital conversion. Analog-to-digital conversion of the
received signal allows the DSP 158 to perform more complex

25 communication functions, such as demodulation and decoding. In
a similar manner, signals fto be transmitted to the network 110
are processed (e.g., modulated and encoded) by the DSP 158 and
are then provided to the transmitter 152 for digital to analog
conversion, frequency up conversion, filtering, amplification

30 and transmission fto the communication network 110 (or networks)

via the transmit antenna 156.



When network registration or activation procedures have been conpleted,
the wirel ess device 100 may send and receive comruni cation signals over
t he conmuni cation network 110. Signals received fromthe comuni cation

network 110 by the 20 receive antenna 154 are routed to the receiver 150,
which provides for signal anplification, frequency down conversi on,

filtering, channel rgebgqlt98n @Ecpro@égsﬂﬁ? absfuRt e¥tdenanabagis} otHegi t al
conversion. Anal og-to-digital conversion of the received signal allows the

DSP 158 P8PpébBopnrmbrescdapl exnRsotonfunhearpefivanciPBnandstibh as
denodul ati on_and. decodi,ng n Fmlar.pan 2+ Slgpal mtted
to the n FﬁBF%lgEEI ggg'pFS%egégggég}gsglﬁgdgﬁggégaagg éﬁ%@gggfggsgﬁhe DSP
158 and saggatbennpth¥i dedet oetkhe50r andnithtetrahanf oredi gbahatrobanal og
conversion, frequency up conversion, filtering, anﬁlificati
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transnitiﬁgigﬂ@ﬁtQQGiHSQhelBsgdggglon to processing communi cation signals,
the DSP 158 provides for control of the receiver 150 and the transmtter
152. For exanple, gains applied to conmunication signals in the_ receiver
150 and the transnint erdasa paympaisasdapt hedey @onefFslived chgbagh such

autonapic gaige% n%éggaaggggitggs‘ainphggﬁgggg iEstggogggséésbylghg dat a
conmuni CSFI 8n noae, a rgcel veH Sl ngﬁ', sSucC as atext nessage- or web page
downl oadcomsuph e6essadshpstybeemconouandat soanpubsyst enelifcandrosesaput to

t he nicrogrocessor 10 128.. The received si%nal is then furthgr E%ocessed by
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1o some 8&E§Bgéeéggge&y1béC&€§vgﬁe%u%9@t_éo @ﬁgie@sgigy 1By, abso conpose
data itens, such as e-mai|l nessages, using the keyboard 114 and/or sone

ot her auzrilkeangtiSelyOtdesbme ©0Bersavkiddazyvt dUbhgadicesr d€ker 8witch, a

t hunb- . . .
device user may also compose data items, such as e-mail

messages, using the keyboard 114 and/or some other auxiliary
15 I1/0 device 106, such as a touchpad, a rocker switch, a thumb-
wheel, or some other type of input device. The composed data
items may then be transmitted over the communication network

110 via the communication subsystem 170.

In a voice commuhication mode, overall operaticn of
20 the device is substantially similar to the data communication
mode, except that received signals are output to a speaker 111,
and signals for transmission are generated by a microphone 112.
Alternative voice or audic I/0 subsystems, such as a voice
message recording subsystem, may also be implemented on the
25 wireless device 100. In addition, the display 126 may also be
utilized in voice communication mode, for example, to display
the identity of a calling party, the duration of a voice call,

or other voice call related information.

The short-range communications subsystem 102 enables
30 communication between the wireless device 100 and other
proximate systems or devices, which need not necessarily be

similar devices. For example, the short range communications



wheel , or sonme other type of input device. The conposed data itens nmay
then be transmtted over the communi cation network 110 via the

comuni cati on subsystem 170. In a voice comuni cati on node, overal
operation of 20 the device is substantBally simlar to the data

comuni cati on node, except that received signals are output to a speaker

111, andupkghaks hoy thansAkSshonMnakergaengeated Bjidaapkecopheae 112.
Al ternative voice or audio |I/O subsystens, such as a voice nessa

e
recor di ng15aBsyst Rl AEPranrsvtbe pﬁpﬁeﬁéﬁﬁéaoéh“tﬁ@mgenﬁpa§¢@§smagvi@e 100.
In additign i a : o] L L i Lcaton
mde, 1 ot SeREaNrec Tt aropilpTBYEI6ATuEen, Uiky ) 285y DBl €8 SORTHAL °2hy
dur ati ondefriaegoice call, or other voice call related information. The
short-range comuni cati ons subsystem 102 enabl es 30 conmuni cati on between

the wrel devi 100 and h i mat t I i ch d
ot Hbcesaari |y be PsPRFFar “BLOTEBE CROP Cex GRf) BLEPRESSnarY Fangal T8 o

communi cahpapse33f SHBS¥SE AR MBYmNelipde ABAEBf LakrdtHeYi ¢e and asgagkat ed
circuits and conponents, or a BluetoothT" conmunication nodule to provide

for conmiii BathoRSwilEhrsiitrariychrabl ed ypslens BAd (Pae¥pEeswischadsone
'”p'e”E”EﬁggBHicaEESPﬁggSh85§a99¥k883199oh5gggﬂpggéﬁggﬁeoB%fat'“9 'n

mul tiple es suc I't can engage I'n rcurt-Sw tched) as
wel | as BSmfiRadcketiSwnst chedhothemunideatifonsmmandceahohsanrsithbah fLoem one

node of camruni ¢ations to. anot her _nmode of ,conmuni cations_w thout | oss 10
of cdhtif iF9?téPHéFYrinEﬁﬁﬁtéPPéﬁ@eaFétb8§§iBF@.PPﬁSéE&Srticular

enbodi ment, one or nore of the above- described nethods for allocating and

transmtting uplinkndatgarbhegkatr ansptsskeans whehopi sigyebagkedASKLNACK

bitmap are |nBIenented by the communi cations subsystem 170, the
described methods” for allocating and transmitting uplink data
block transmissions with piggy-backed ACK/NACK bitmap are
implemented by the communications subsystem 170, the

15 microprocessor 128, the RAM 118, and the data communications

module 130B, collectively appropriately configured to implement

one of the methods described herein.

All of the embodiments described above refer to the

use of a poll for allocation of an uplink RLC block with PAN,

20 and to the subsequent transmission of an RLC block with PAN.
More generally, embodiments are applicable to the allocation
and/or transmission of an uplink radio block within a specified
radio block period for transmission of user data in combination
with control information, hereinafter an DBCCI (Data Block

25 Combined with Control Information). The ACK/NACK requested in
the allocation and/or transmission of uplink RLC blcck with PAN
is a specific example of control information. An RLC block is
a specific example of an uplink radio block. Thus, and RLC
block with PAN is a specific example of an DBCCI. A poll for

30 an RLC data block plus PAN is a specific example of a request
for a DBCCI.



15 m croprocessor 128, the RAM 118, and the data comuni cations nodul e
130B, collectively appropriately configured to i nplenment one of the

met hods descri bed herein. Al of the enbodi ments described above refer to
the wuse of a poll for allocation of an3dplink RLC block with PAN, 20 and
to the subsequent transm ssion of an RLC block with PAN. Mre generally,

embodi nents are apphicabl enkochhedahkaeat descrapdhorbbiansgiresi @p ehean
uplink radio block within a specified radio block period for transm ssion

of user d@afacafieonbifnapilénk WLEhPEerkEolthrarghnatFoNSFnBEENARAEEr an DBCC
(Data Bl e 20o6a00h 180 PhbleCoRbGA bk RE anks 1 iR ACKLNAGK f equest ed
ocdatio fo

in the a n-an rtransmssion of uplin ock wwth”PAN is a
speci fi cagxanpkeonf meehtnakm mber mdfliooatiAg BoCupllock iredia $peckf ifor

exanpl e of an uplink radio bl ock. Thus, and RLC _block with PANis _a
speci¥ i c tBRaRPFECSE éﬁaﬁéééﬁglﬂnpSEIuFSF %@tﬁn RE%edgFﬁnﬁpééﬁlﬁpungAN is a

speci fi csgxanphe ;9f oRafegresti11f 8t 2cPBEELd 33 aAl knef tirhesenkedionentss
descri bed above refer to the allocation of uplink RLC bl ocks through the

USF nechani §ADB Nbpd igéneddbicptitheseoredioddi Remck)ar e TAgpliSEablse af or any
al I ocati on e h@ni@ghigg %%I%%abh%% an uplink radio block for 5 the purpose
t ransni sSPOTof “uSérT8ata” ‘TR transmi ssion of such an allocation will be

referred to as the_transm ssion. of _an DB.(uplink allocation for dat
bl ock). The USF isTﬁéle ?B‘%ﬁﬂf“@“&%aﬂ?ﬁﬂ"& gérar? B8 T RE L bSE mSSEETHRSS. £ or

the 1@st jpapkthesR .deserithed 40 cas mMERkROGSovide! Belcomhedimerisiaplevi de a
conput er readabl e nedi um having conput er executable instructjons stored

t her eon megd uEx BEFELNEN CoYPa trsh Pre Catabilen IRIFILEM HOR Se RECTEE theAES®  the
mobi | e S%%E'%@e%%t&%%f%@nha%%bQEet@%a@%&ﬂp%ﬁi ?§%Me%e%xégaﬁ@d} cause
the mobile station to perform any of the methods described

herein.

15 Further embodiments provide a computer readable
medium having computer executable instructions stored thereon
for execution by a network device or network devices which
executed, cause the network device or network devices to

perform any of the network methods described herein.

20 Further embodiments provide a mobile station
configured to perform any of the mobile station methods
described herein. Such a mobile station may, for example,
comprise at least one antenna, at least one wireless access
radio, and one or a combination of components that control the

25 mobile station to perform one of the metheds. In some
embodiments, the one or a combination of components comprises
at least one processor. In a specific example, the one or a
combination of components comprise a communications subsystem
such as communications subsystem of 170 of Figure 10. In

30 another specific example, the components comprise the USF and
poll processor 208 of Figure 17. The one or a combination of

components may comprise hardware, or hardware in combination



15 Further enbodi ments provide a conputer readable nmedi um having conputer
executabl e instructions stored thereon for execution by a network device
or network devices which executed, cause the network device or network
devices to performany of the network B®thods described herein. 20 Further
enbodi nents provide a nobile station configured to performany of the

mobi | e stathoBowet;aeds andeser irthedwhereitRatSueh s oebi ke skatiomemay, for
exanple, conprise at |east one antenna, at |east one wrel ess access
radi o, aBgCceREibAeaasdnbBrRSUILER &Y @éﬁpbﬁéﬁﬁ§rﬁhat control the 25 nobile
station to performone of the nethods. In sonme enbodinents, the one or a
combi nation of CoNpARERLS CABRK:FEHLAbrbea%e ANECRLAGRS RN N of Specific
exanpl e, the one or a conbination of conponents conpri se a comuni cati ons
subsyst emetsoch deviomsurioadtiigomsds tlos petrémrof ahy0 odf thegmedwd®k | n 30

anot her specific exanple, the conponents conprise the USF and pol
procé%sope§g§d§fdﬁ?&ﬁﬂéef7%efﬁén0ne or a conbination of conponents may
conpri se hardware, or hardware in conbination 34 wth software and/or
firmvare that is stkemedose asdidiketiateessichlhe rdad iexecuifedhey present
hardware. Further enbodi ments provide a network device or network devices
conf i gur @BPLE CREAPSr ALENPOSEiRE Adt eIkt 9 IndFodd odEs feadd Wsrei At
Numerous ; BOELAFLIANE ARG Valdeabholy AhaSiRHESehe ARRIILH AhAr &
possi bl e’ in Tight of the above teachings. It 1s thereforé to be understood
t hat wit hippetldeds cdpaemsf, Ehdoddpeerdetayl dempraatiodidrerthe mepehdhpmacts ced
ot herw se than,as_.10 speci,tically described herein. 35 W claim 1. A

met hod fépegl%&t‘ﬁalléysfjgﬁ%ﬁ%etdhi‘eﬁﬁlﬁ’od conpri si ng:



receiving over a wreless channel a request for a 5 DBCCl (Data Bl ock

Conmbi ned with Control Information); transmtting a DBCCl in response to
the request using at l|least one tineslot corresponding to a tineslot used
for the request for DBCCl; sending dat® bl ocks out of a particul ar order
within 10 at |east one radi o block period where the nobile station is

r espondi LDy fnrequest for DBCCl, wherein the particular order is the
order to be applied to uplink data block transmssion if there is no
control information to be sent with a data block. 2. The method of claiml
wherein fransmtti a,_ DB in o] th usj . | east
one ti nest ot corrggﬁ%ﬁ%?%g%?E %%5?%§§$0$§%%%§nfo?h%ﬁ@gﬁgéﬁeg% %?éﬁg%t
conprises: transmtting a BTTlI block using an uplink slot having the sane
nunber as a downl i nkcsloingsedefoa vheectegueshanf@l3a Fhgueethbdbdrof claiml
wherein transmtting a DBCCl in resgogsg to the rgguesé.us&ng at | east one
ti mes ot DBEf r £8pbAdPRYCEoCamPined| B thsEAFOP Lt ARt PERDES?™ 6r DBCC

conprises: transmtting an RTTI bl ock using an uplink slot pair 25
correspondi ng W t hy a;dewnt £ DKgShobrperr iHsedsponstheor eRgestquedt Ubeng
met hod of claim1 further conprising: 36 receiving at |east one UADB
(upl i nk at| beastopneorinasiobl eekrespahiBDBEO| AdFeBEFhgtansaf| 584t FBR of a
respectivg ug{i@krbbggg',transnitting within a given radi o bl ock period
one or BSABFaCupPFnRodata bl ocks using the uplink tineslot(s) allocated
by the at | east one UADB other than the timeslot used to transmt the
DBCCl, each such datadbhgclabhavbhgcashbghepfbhopkrtiegylencerdanbeithhan t he
blo%% Segge?ggsgugggr géigfbgg%% period where the mobile station is
responding to a request for DBCCI, wherein the particular order
is the order to be applied to uplink data block transmission if

there is no control information to be sent with a data block.

2. The method of claim 1 wherein transmitting a DBCCI in
15 response to the request using at least one timeslot
corresponding to a timeslot used for the request for DBCCI

comprises:

transmitting a BTTI block using an uplink slot having

the same number as a downlink slot used for the request.

20 3. The method of claim 1 wherein transmitting a DBCCI in
response to the request using at least one timeslot
corresponding to a timeslot used for the reguest for DBCCI

comprises:

transmitting an RTTI block using an uplink slot pair

25 corresponding with a downlink slot pair used for the request.

4. The method of claim 1 further comprising:



bl ock(s) being sent as part of the DBCCl. 10 5. The nethod of claim1
wherein the particular order involves initial transm ssions occurring in
bl ock sequence nunber order. 6. The nmethod of claim 1l wherein the request
for a DBCCI (Data Block Conbined with ®ntrol Information) is a poll for
15 RLC (radio link control) data block + PAN (piggy backed ACK/ NACK). 7.

The method of clai m2-Mergi ctheasequest ufiop aupBCk a{DatatBbackoLonbi ned
wi th Control Infornatlon) I's a poll for RLC (radio link control) data

bl ock + @w&a(plggy ba@k@@ DPRDRAGKNMACKY ing. arhal heEabionf OF| 8 AF3PRAELERN

t he requesi %E DE (Data Bl ock Conbined with Control Information) is
a poll C???% folink control) data block + PAN (piggy backed
ACK/hM(%Q 25 9. The nmethod of claim4 wherein the request for a DBCCl
(Data Bl ock Conbinedamsmhtfbngrwithmﬁoangﬁven)rhsia pobtkf periRiCofeadio

link control) data block + P i cked. . NACK) . 37, 10. Th t hod
of clai n?‘%rﬁh%?%?ﬁktﬂ%t?eaﬁ‘éép gﬁggnggﬁ up%balg 4%1“881 ESkbi fehoRrERE
Control Lpfergabiondaks 8nPOobADEOLtnReCihbAdtRel tikes0otr @bpddaba bl ock +
PAN (piggy backed ACK/NACK). 5 11. The nethod of claim4 wherein each UADB

Is a USFtréﬂpmﬂhktb@aDECﬁIag?acmzsu¢hedﬁﬁ@hba06k BRHELRT6AWREPEPA BAERKUADB
is a USF | ink_st aLe q
s ég%ﬂ?nge InSﬁ)th blocﬁoggggggﬁéeﬁgﬁg ¢ (aedLy¢mybayi ng

COI’TpUt er 8 ruacti ons Stor ereon or execution by a
mobi | e Sbabbﬁms)mné@hgmbeﬂteaecphed,ocaﬁse pBeciobi |l e station to performa

10 5. The method of claim 1 wherein the particular order
involves initial transmissions occurring in block sequence

number order.

6. The method of c¢laim 1 wherein the request for a DBCCI
(Data Block Combined with Control Information) is a poll for

15 RLC (radio link control) data block + PAN (piggy backed
ACK/NACK}) .

7. The method of claim 2 wherein the request for a DBCCI
(Data Block Combined with Control Information) is a poll for
RLC (radio link control) data block + PAN (piggy backed

20 ACK/NACK) .

8. The method of claim 3 wherein the request for a DBCCI
{Data Block Combined with Control Information) is & poll for
RLC (radio link control) data block + PAN (piggy backed
ACK/NACK) .

25 9, The method of claim 4 wherein the request for a DBCCI
(Data Block Combined with Control Information) is a poll for
RLC {radio link contrcl) data block + PAN (piggy backed
ACK/NACK) .



met hod conprising: receiving over a wireless channel a request for a DBCCl
(Data Bl ock Conmbined with Control Information); 15 transmtting a DBCCI in
response to the request using at |east one tineslot corresponding to a
timesl ot used for the request for DBCCB7 sending data bl ocks out of a
particular order wwthin at |east one radi o block period where the nobile

station ig,20 respondi Rethedacrequash HowhBBECHh, twberetiekberpar ki pptar
order is the order to be applied to uplink data bl ock transm ssion if
there is{RataoRipek Cambinati BhthoChatseht IREPAMAtHARA BPoBkPOL140The

comput ef xf gadableoedhimhe £h2) Mud3WBEREKN ! By r(ﬁ%?ﬁg bUEkBAr COMPI i ses:

25 transmtting response to the request t [east one
ti mesl ot ACEVNASHEDPNding to a timeslot used for the request for DBCC
conprises: 38 transmtting a BTTlI block using an uplink slot having the

d i |, 0t d.f t t Th t
7 aadbl ethed um of TEFaRRL 18 Wby S1ALT PaHSRFEL ng o5 oBEEP 1R Fedpbnse to

the requeghiyskngtatel east)S one tineslot corresponding to a tineslot used
for the request for DBCCI conprises: transmitting an RTTI bl ock using an
uplink slot pair corresponding with a downlink slot pair used for the
request.1216. The Eﬁﬁp@?ghoﬂeagaﬁﬂéiﬁeéiHﬁ?é?lelﬁﬁﬁplgApﬁrﬁﬁeP ¥8*

conprisizgg%gakgg¥%ggi§&ahggst one UADB (uplink allocation for data

bl ock), catrng an allocation of a respective uplink block;
transmtting within a given radio block period one or 15 nore uplink data
bl ocks uiBng t he upl cokptuteresireefshblal medatwdhaving computer executable

10 instructions stored thereon for execution by a mobile station
which when executed, cause the mobile station to perform a

method comprising:

receiving over a wireless channel a request for a

DBCCI (Data Block Combined with Contrel Information);

15 transmitting a DBCCI in response to the request using
at least one timeslot corresponding to a timeslot used for the

request for DBCCI;

sending data blocks out of a particular order within

at least one radio block period where the mobile station is
20 responding to a request for DBCCI, wherein the particglar order
is the order to be applied to uplink data block transmission if

there is no control information to be sent with a data block.

14. The computer readable medium of claim 13 wherein the

method further comprises:

25 transmitting a DBCCI in response to the reguest using
at least one timeslot corresponding to a timeslot used for the

request for DBCCI comprises:



by the at | east one UADB other than the tinmeslot used to transmt the
DBCClI, each such data bl ock having a higher block sequence nunber than the
bl ock sequence nunber(s) of data block(s) being sent as part of the DBCCl.
20 17. The conputer readabl e nedium of ggaim 13 wherein the request for a
DBCCI (Data Bl ock Conmbined with Control Information) is a poll for RLC

(radio link control),dahacPiagks BTPAN-{HEEOYsDAgked ASKINACK) ot 1Bavihg
conput er readable nmedium of claim 16 wherein the 25 request for a DBCC

(Dat a Bl bk Sembi nedbeit &sCandeenlinkf ataht 18a) ferathel FEEBESRLC (radio
link control) data block + PAN (piggy backed ACK/ NACK). 19. A nobile

station fgvprISIngThggcoﬁ%ukgﬁs%egagbfgtﬁ@ﬁ?ﬁma f'@?ﬁgm0@§ Yheglbegs access
radi o; a one or a cofbrnation of conponents configured to control the

mobi | e stathenitoing &eDBCUE buercapwisel esstbhanagheatr egurgt afoteasDBCC
(Data Bl ock Conbi ned with Control Inforngtionﬁ; trananit a CCl in
respgnseCPs FhBSFLELeSPTHEFRGREINT| EQst HARCEIRESHEE CSPFeEE%nﬁ?ﬁBeFB a
timesl ot rysedptel Lhgpriggyest for DBCA; 10 send data blocks out of a
particular order wwthin at |east one radi o bl ock period where the nobile
station is responding to a request for DBCCl, wherein the particul ar order
is the order to betappenétisguphi RRKTdabPaoBKkoBRIPPFaRENBSLBK PLOTtREIE is

no contral _infar j.an b Lih at,g- bl 201 Thesehil e
station 8?rgﬁggﬁgﬁgh§hg?angtﬁgwg%ghgrSgogcgﬁﬁ?nggggn%gf goﬁpongnts IS
further configure control the nobile station to: transmt a DBCCl in

responselto the re@huestompiihgrateadable medium of claim 13 further

10 comprising:

receiving at least one UADB (uplink allocation for
data block), each UADB indicating an allocation of a respective

uplink block:;

transmitting within a given radio block periocd one or

15 more uplink data blocks using the uplink timeslot(s) allocated
by the at least one UADB other than:the timeslot used to

transmit the DBCCI, each such data block having a higher block
sequence number than the block sequence number (s} of data

block(s) being sent as part of the DBCCI.

20 17.. The computer readable medium of claim 13 wherein the
request for a DBCCI (Data Block Combined with Control
Information) is a poll for RLC (radio link control) data block

+ PAN (piggy backed ACK/NACK).

18. The computer readable medium of claim 16 wherein the
25 request for a DBCCI (Data Block Combined with Control
Information) is a poll for RLC (radio link control) data block

+ PAN (piggy backed ACK/NACK) .

19. A mobile station comprising:



| east one tinmeslot corresponding to a tineslot used for the 20 request for
DBCCI conprises: transmt a BTTlI block using an uplink slot having the

same nunber as a downlink slot used for the request. 21. The nobile station
of claim 19 wherein the one or a conbiBgation of conponents is further
configured to control the 25 nobile station to: transmt the DBCCl in
response to the reguestusi Bge ahtkgagst one tinmeslot corresponding to the
timesl ot used for 40 the request for DBCCl conprises by transmtting an
RTTI block wusing an uplink slot pair correspondlng with a downlink sl ot
pair used for the pequesst ope Th&ekSBF| 8CSEaEi 68%FP7cl ai m 19 wherein the
one or a 5 conbination of conponents is further configured to control the

mobi | e station to: gﬁ%i ¥e gt cbﬁaﬁpafe%nUé@Bc(athbheKt%l Legat igarchok odat a

bl ock), each UADB n Icating an allocation of a respective uplink block;
10 transabhtwbihitheamgbvér sadicdobl tok period one or nore uplink data
bl ocks using the uplink tineslot(s) allocated by the at |east one UADB

other_than the tinmeslot used to_ transm.t t , u dat ck
havi my a hi gher bl 6&kS1¥&qT&fEe *ntifbér “CRan ﬁgﬁgggFéc§%§%%u§nggrn% g? g) of
data 15 hbgek(skibekngosahedswhht cohti-he DBGBkma23onThe nobi | e station of
claim19 wherein the request for a DBCCI (Data Bl ock Conmbined with Control
Information) is poll for RLC Eradlo link control) data bl gck + PAN
(piggy backed ACKFNAGRPltZG PBCCEnd g BisPeNSCatCotr 6t TE&HEM 2 1SS &tn t he

request f | i h r feor ratd @ is a
poll for ﬁ%&t Rg FéggbgoEP?%nggggéﬁgfégi%+tg%%%ég%ggﬁe@ TRl @R

request for DBCCI;

10 send data blocks out of a particular order within at
least one radio block period where the mobile station is
responding to a request for DBCCI, wherein the particular order
is the order to be applied to uplink data block transmission if

there is no control information to be sent with a data block.

15 20. The mobile station of claim 1% wherein the one or a
combination of components is further configure control the

mobile station to:

transmit a DBCCI in response to the request using at
least one timeslot corresponding to a timeslot used for the

20 request for DBCCI comprises:

transmit a BTTI block using an uplink slot having the

same number as a downlink slot used for the request.

21. The mobile station of claim 19 wherein the one or a
combination of components is further configured to control the

25 mobile station to:

transmit the DBCCI in response to the reguest using

at least one timeslot corresponding to the timeslot used for



backed ACK/ NACK) .

10

15

20

40

the request for DBCCI comprises by transmitting an RTTI block
using an uplink slot pair corresponding with a downlink slot

pair used for the request.

22. The mobile station of claim 19 wherein the one or a
combination of components is further configured to control the

mobile station to:

receive at least one UADB (uplink allocation for data
block), each UADB indicating an allocation of a respective

uplink block:

transmit within a given radio block period one or
more uplink data blocks using the uplink timeslot(s) allocated
by the at least one UADB other than the timeslot used to
transmit the DBCCI, each such data block having a higher block
sequence number than the block seduence number (s} of data

block(s) being sent as part of the DBCCI.

23. The mobile station of claim 19 wherein the request
for a DBCCI (Data Block Combined with Control Information) is a
poll for RLC (radio link control) data block + PAN (piggy
backed ACK/NACK) .

24, The mobile station of claim 21 wherein the request
for a DBCCI (Data Block Combined with Control Information) is a
poll for RLC (radio link control) data block + PAN (piggy
backed ACK/NACK).



