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METHOD AND PROCESSI NG UNI T FOR TRANSM TTI NG RLC/ MAC
CONTROL BLOCKS RELATED APPLI CATI ONS Thi s application

woheisnsstie benefit of U S. Provisional Appli caCT/sB2aee/n00184

60/ 895, 342 filed March 16, 2007. TECHNI CAL FI ELD Thi s
invention relates to radi o comuni cati on networks.
More particularly, and not by way of limtation, the
invention is directed to a nethod of transmtting a
Radi o Link Control/Media Access Control (RLC/ MAC)
control messagMETBHOR ANRWRROCESHSENGI UNBCKOR Radi o
Servi ce ( EGTRANSHVUTTING t(RILCAMMACLHAONTIROLEILBCKS uni t
in the nobile station for detecting the presence of a
codi ng schene CS-1 RLC/ MAC control nmessage. BACKGROUND
When EGPRS was st andardi zed, | egacy GPRS nobile
REATER APPISATIONS e required to decode the Uplink

St at e ) : ragi o : aflh Qi ati
bl ock\;,PlH é%%pgg{%ng)éﬁlggﬁﬁgaﬁte i ze??ﬁgg fgl?ﬁeﬁl%gﬁéllaﬁb&ncahon No.
G0/ 90, 84 Bhilefdt MEegh hg, ZG8VEK) as i n Mbdul ati on and

Codi ng Schenes MCS-1 to MCS-4, or Eight-Phase Shift

Keyi ng (8PSK) as in Mdul ation and Codi ng Schenes MCS-
TEcANMAR-HEeLPRS MSs cannot recei ve 8PSK- nodul at ed

EGPRS radi o bl ocks, but a solution was found enabling

GPRS Nibis t investien v eelaigsKriod Updice ccar@PRsicadiano nstweks.  More

; i Lot F
FREIGR. B0 1 e R Ra) P AR o pptnos o
Wensadttingea dRadlibe LIBRRS ontrdl/ Medic Aexess Comedly(REE/A/IAC) control
The GPRS M s led to_believe that _a CS-4 radi o bl oc

K
WBessagte v & Bphgheed n@e,_g? I'la?ﬁj(e&! RadipnSepdce (EGPRS) mobile
%I@'ﬂﬂH'@b%a%@ﬁrﬁﬁﬂ'tﬁe @g%g‘éfsgglﬁ‘%ﬁ Etf‘rooiifgagnrg dthe presence of

positions as in egacy
secading schewe G3-daRLEYHVACagmnttad ndssagedewor d for CS- 4.

BACKGROUND

When EGPRS was standardized, legacy GPRS mobile stations (MSs)
were required to decode the Uplink State Flag (USF) of EGPRS radio blocks.
EGPRS radio blocks can be modulated utilizing either Gaussian Minimum Shift
Keying (GMSK) as in Modulation and Coding Schemes MCS-1 to MCS-4, or
Eight-Phase Shift Keying (8PSK) as in Modulation and Coding Schemes MCS-
5 to MCS-9. GPRS MSs cannot receive 8PSK-modulated EGPRS radio
blocks, but a solution was found enabling GPRS MSs to receive GMSK-
modulated EGPRS radio blocks. The solution was to encode and interleave
the USF of the GMSK-modulated EGPRS radio blocks exactly the same way
as one of the GPRS coding schemes, namely CS-4. The GPRS MS was led to
believe that a CS-4 radio block was received by putting stealing bits in the
GMSK-modulated EGPRS radio blocks in the same positions as in the legacy
GPRS radio blocks and setting these stealing fiags to the codeword for CS-4.
Consequently, unless the radio conditions were too bad, the GPRS MS could
successfully decode the USF believing the block was a CS-4 radio block.
Subsequently, the GPRS MS would attempt to decode the rest of the EGPRS
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Subsequently, the GPRS M5 would attenpt to decode the
rest of the EGPRSradi o bl ock as a CS-4 bl ock and fail
(detected by a CRC failure). wever, this solution
still allows for satisfying tHe primary objective of
usi ng the USF, received within the context of an MCS-5

-9 encoded EGPRS radi o bl ock, to schedul e uplink
trré‘ Srhigsk 8918 Gt Blopkeaai pildrisciag byl fisrel ddowever, this

reﬁﬂhtkfhes{llﬁ%&)(/ssfo?aéét@%nﬁﬁ ttfe d;h dr&OBbjEBlﬁ/eE@PFﬁa%ﬁMSthe USF,

CS-4 stealing bit code wor cat'es that
E@R@ve@dfvlb‘mbltb@ kcomiext fean 4GB-u4e AGCErfe epeodert EGPRS radio

%%’gﬁ%% é%mje &a@ég%éé@ggcaﬁs #sgggcle écglu('r\-ﬁ ﬁ\écode t he
USF si rEféPRSdVISS}aISerqadatbedegacytS’lealmgghts pu’fsfdrltbel EGPRS MS,

VeEET 3 qipding i tods ey RfeleR HEELREPRS T sl s been

RL&é’nMQ@nﬁyeaderofathxé Moaltatioh arive Cﬁ@mglgcﬁéldleg’mc&lﬂ ItﬁgMCS 4.

orogreat e, b RS HRGER Siceassily 6 e ST ss the usk

blig pkacetiih shé aighepodiadrt (saind aé ddrl cEdgt @ﬁb%r% o%té?ﬁ‘%e which
Leader decodi n@ However ,

fail d RLC MAC
S VESHT i M%5 A Tad Bernimerom e BaPHS M, cereden sk CMAC
2%@@%{ \égldefoo%' étgtrfeh@o?%eﬁgggﬁhw@ r%'gg@m‘ébﬁ%% ) figld, and
Sdi?@@dﬁ% “Eﬁblr@?ﬁkOftthﬁrfgﬁiOsb'p@hs Iif, dhe aadipGrisk nstuam a CS-4
fatﬁs&?lg g l%ﬁfe 3{2‘4@@&’3? O?cgnebfifg‘( é@ﬁd’fauﬁgé?g%@ E%C/MAC
de”mder deeodinghl iHmyveier, tmsj@ohmmwlscﬁ stih exdlews ofdr regitisfying the

* Y et ol o U oot Vo B (bRt R st 10

biMSetb@ecwinJI GRR$ anaslies bidek, EsFichedBet aplinki t¥ndhigsions for an
l\/ﬁgpét MCS-4 bl ock has been recei ved. The EGPRS M5
§J@§sf ully decode the USF if the CS-4 stealing

bit coMREAMES mgstdalsd Meeabigto Mesode ttRe USF of GPRS CS-1 to
CS-3 radio blocks. Therefore, they must be able to decode the stealing bit code
words of these coding schemes as well.

Thus for an EGPRS MS, the MS reads the stealing bits and if it detects
the CS-4 stealing bit code word it causes the EGPRS MS to think that an MCS-
1 to MCS-4 block has been received. The EGPRS MS can successfully
decode the USF if the CS-4 stealing bit code word is used since for MCS-1 to
MCS-4 the USF is carried in the same way as for CS-4 blocks. The EGPRS
MS then aftempts to decode the RLC/MAC header (the CPS field in particular)
to see which of the MCS-1 to MCS-4 blocks has been received. If an MCS-1 to
MCS-4 block was really sent, then the EGPRS MS successfully decodes the
RLC/MAC header. If a CS-4 block was really sent, then the EGPRS MS fails to
successfully decode the RLC/MAC header. The EGPRS MS is also able to
decode the CS-1 to CS-3 stealing bit code words and therefore read the USF
sent along with CS-1 to CS-3 blocks. However, if these USFs are detected, the
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whi ch of the MCS-1 to MCS-4 bl ocks has been received.
If an MCS-1 to MCS-4 block was really sent, then the
EGPRS M5 successful |y decodes the RLC MAC header If a
CS-4 block was really sent, tHen the EGPRS M5 fails to
successfully decode the RLC/ MAC header. The EGPRS M5

is also able to decode the CS-1 to CS-3 stealing bit .
cRePRB\S shall nohattemst to decadetthe RISHMAnheaderig tiv and verify

b,
I g P 445, VOURISTs by (ISR 1 e g 0 54
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tbgfe%ecpggz t he RLC/ MAC header as if_ a CS-4 bl ock has

Rlgek was sept.thep) thek GRS s'\'ﬂﬁt sugqesiully cdegodss the
N@meﬁééhbv q?‘éﬁdﬁl%g-ﬁ‘eco%@@yﬁ\%@&@%% re'aflyaé,ént then the

was r eal sent, then t
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N
conyenfIGALTMBRlE okt To AUEY i e Beonjpel oPrs
RlcctivaGaheme §1S- ﬂreslsa@@E’R& dhe éRuC/Nmmg:ontnel BeBSages are sent

R eBREPTR, SPahosch®ih. OBshe TRERY (H3RLHewdB. to atow

C@RRAtMbEs ta rdadtthesdme mewsagade.cass mbecdmusﬂtaeta distribution
speci fica

£ PFStea08ndn e, FUEraBb SEe DR BB G i SP OB o Sfegiing bits

0ffw§th§hd$tt@ﬁ| detedbithes U(S‘FBﬁdoorcﬁﬁg t@tt@sralu@af:m@%fealung blts (SBs).
gzlgdbl ock, the USF is encoded taogether with
p Wc?a

14 edRY dpvalliak olack, dRe LS '§rﬁr5?06@d 6@@%thﬁréwth the
afda?!oaﬁoéby Shevh QRBIoEEG9UMP ch dnlie bENBHtARel 3He? convolutional

decodlng of the entire radio block.

In release 7 of the 3GPP standard, a new type of radio block — Reduced
Transmit Time Interval (RTTI) — is defined. RTTI radio blocks are transmitted in
10 ms over two timeslots instead of in 20 ms over one timeslot. A detailed
description of RTTl is found in the 3GPP Technical Requirement TR 45.912
and in the 3GPP Technical Specification TS 43.064.

The GPRS/EGPRS USF can be read by RTTl-capable MSs. The same
principle discussed above of causing the MS to believe something else has
been transmitted is used when RTTI radio blocks are sent in the downlink. The
legacy (GPRS or EGPRS) MS is led to believe that legacy radio blocks have
been transmitted. The USF bits are put in the positions where the legacy MS
expects them to be, and the bits are encoded in the same way. A
consequence of placing the USF bits in the positions where the legacy MS
expects them to be is that two RTTI radio blocks during a 20-ms period must be
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over two tineslots instead of in 20 ns over one

timeslot. A detailed description of RTTI is found in

the 3GPP Techni cal Requirenent, TR 45.912 and in the

3GPP Techni cal Specification #s 43.064. The GPRS/ EGPRS

USF can be read by RTTI-capable MSs. The sane

princi ple discussed above of causing the M5 to believe

s GRBt Hing the sameamogulation.r Higraiis ednpdulgtien regtdeliorTior legacy
r g%&&ks are sent in the downlink. The | egacy

( GPRS) M5 is led to believe that | egacy radio

bl ocks Fiave ilesirates dns mesereationTht lageiey bdtealingr bitpdor anGMSK-

15 gD B BRIF b SRR s BuRIBTE T IR e Bt i e
cdnsmﬁulﬁm?alm bjiszlz/aébwt im?meutw%hitbjnbswhe’te_ttm thr%;afy:GWS/EGPRS
e the acy € ects m S a WO, .

RS SR BRECY e gorFE CaRsarifilt TS frames ShebASing; a radio
uslouk drha siegie tirediotat Setling These siealim bt® et T8 stealing bit
restriction for |egacy radi o blocks. FIG 2

| GPge Worrdeadsthe lsgas &Firon Mot 19 Bgliaxp biekal$9y Blpeks has been
f @end afYGeRg R E@PR@MS%%;@H@\VLT thAhaR MBS fPdeisad Bfhck has

RTTI bl ocks are sent in the downlink, stealing bits
abeepgent fin bréh pregstinisisavetkpeent Hemseyhene BPRsjobchrShown in
VEi@xRechE Lead b€ of '@ﬁ@ﬂeﬁﬁﬁsg&“bla‘é%pTﬁ“"ﬁqé tR8C losest
conprising a radio block on a single tinmeslot).

Seositings (dresen sackisidey thihestraivingeeq@snde §T3Q) ofngpdhi burst (i.e.,

c . e y +GPR: ' t .
& B ORI AT AEHREY TR G LB e bis
bare sgetotdd@0AN0.MCS-1 t o MCS-4 bl ock has been sent (in
both ¢ s, interleaved over 20 n_on ' | ot) X
shown TOFPCuSaERdRE, BERIAIoR a's RIPCTHAY BUBRBTARLTT radio
PlbiRd. iThet DSFtHi¥e rAlQ RS b PRickt Miteré ANE IsPacP M expEES them
t Zitt he traini n% sequence ’éT % of each burst (i.e., a
t §t@l a1 @ Cont 2pPICVIelo MG S sadiorBlocky; Awnslown in FIG. 3, there
Cardalbiat &f i Gst bifsferiédaty radio block — three in each burst. The
correct positions are different in the four bursts in a legacy radio block. Table 1
below shows the positions of the twelve USF bits for a GMSK-modulated radio
block.

Burst # Positions
0 0,50,100
1 34,84,98
2 18,68,82
3 2,52,66

Table 1

When the legacy stealing bits and USF bits have been reserved for
legacy purposes, there remain 116-2-3=111 bits per burst for the RTTI biocks.
Thus, over 10 ms on two timeslots, there are a total of 444 bits. Note that the



are set to 000101 10. FIG 3 illustrates the
reservation of |egacy USF bits for RTTI radio bl ocks.
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expects them (i.e., as in a CS-4 and MCS-1 to MCS-4
radi o block). As shown in FIG 3, there are a total of
twel ve USF bits per | egacy ragi o block - three in each
burst. The correct positions dre different in the four
bursts in a | egacy radi o block. Table 1 bel ow shows

the positions of the twelve USF bits for a

GHEIMA Ingeer (exsising SISE) anshRLGL dwlronatitef hegBEF! blook fi
S t eso: f .

P EREELA B84 b ol GRS Y il R, egacy
biMS¢ afepable e deaorle thieddkis wheh iT Tl dlanks Eoe senton thevdownlink.

[ I 44 hj t. th
there o RES K83, & Bnfetiindl, Bt Srbide. diEnipaflatey =TT
t madiRBIdcKs! tocte fsemt ipethé eimlrmll?]k ntTdmslt bfl&&orﬂ&eflnbﬁ éﬁplll\c;gble to the

h f t IS i on egac S
\gl tée Ouﬁgwtea b QFHQ%E'%@%@? SHQEIS gr eysent
| n t he%ﬁmnmb thEhstage-ofsthalp0 H.@W%h@ﬁﬂhe%@égésl & sent
ra

O A S AR Lo e E e L am e B e M

t tt@ rédEHeNISF NHe Md=e) SEAsH WsH pdk‘ﬁlon@%&’ét%§§r@ed
further_ herein. According to the state-of -the-art

RLC/ MAGhEENtare| amByRkge OTapebins Wih RiTeI cvB¥entional solutions -
Coedodl B60w.  Frdi MR FTITNS hi 58 8Ied%':&i§tﬂ'§;r ishBehdEn two

M5 to read the egacy
miespef %TsTérMe@kS ?h@ﬁe’l dfos thenlaat}@ft /éssﬁsqoradﬁn‘l émntml tChannel,

L COR B FORAE AP G5 FRS H SO o ot
ofT hRTsTeali:ﬂgobllm whicSaie (tcbmallyhselaafokmls ,ﬁ&csfmsealb}elbgacy MSs as
B o BRI oA B SR B B P gacy
V\Apuqi'bs@se Incsthad Wrdss ek fegbicy Btenling ameseill ontie@ney bd®Bsed in
scrlbed abov cannot used since they have
3'%?1 808k MANYSF g}al,%gé@gacy?\ﬁs to be multiplexed on the same PDCHs
where RTTI blocks are sent and will therefore only make sense if read
according to BTTI burst sequencing (i.e. something not done by an MS with a
DL RTTI TBF).

A state-of-the-art solution to this problem is described in the 3GPP
technical document GP-060200, “Multiplexing of RTT! and legacy MS on the
same PDCH", TSG GERAN #32. This solution uses blind detection as
described below.

1. The RTTI MS deinterleaves the bits in the bursts comprising an RTTI
block. The interleaving is exactly the same for CS-1 as for MCS-1 to MCS-4.

2. The RTTlI MS assumes that an MCS-1 to MCS-4 block has been
sent, and decodes the RLC/MAC header.

a. If the RLC/MAC header is correctly decoded (e.g., CRC check
passes), an MCS-1 to MCS-4 block has been received and the RTTI MS
continues to decode the RLC data.
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RTTlI bl ocks are sent and will therefore only make
sense if read according to BTTlI burst sequencing (i.e
sonet hi ng not done by an M5 wi,th a DL RTTI TBF). A
state-of-the-art solution to This problemis described
in the 3GPP techni cal docunment GP-060200,

"Ml tiplexi n% of RTTI and | egacy M5 on the sanme PDCH',
TSG GERANP #H2he TRHGIMASH header igdeeormatidiegeded (¢.on GBC check

des e E‘k‘pﬂll\ﬁ’@’aséumgé‘ ﬂwe@-grd)%lg@lk g%g nglﬁ\é&%n}éaealﬁ d&codes

int ursts conprising an
i fitascbehinglng i s exactly the same for CS-1 as for MCS-1

MCS t . an - .
| SVeSzte onhey T s YRS EES ShloR s Wby cocoang i
headessarg. THi$ incheasBs Geb¥ding eanhplexity. correct |y decoded

éeen r @\C%?C\?Qg ﬁwg%ﬁ%%%ﬁec%% P%B& ePSO%%@LI%QEt%@“h the

(F;Id@tegmgaiCBA blockh erhetéférwlgadniead@no tasangTb_rr?bibsémtthy RTTI block to
ecoded (e, Q. che ai , assumes

t REEere tﬁgﬁ egg%:ﬂ%gs eﬁ‘)of&i)éh%bg and decodes it

accor diangtate-of -t @@u&i@hvwd lth.é hrebehflie défscﬁt%%t % tthe 3GPP
solutlon i s that doubl e decoding is necessar

oiad sdERRNt ngPcdRIBEX | “Cpding Sicbeme prsis i/%rﬁfaRTgés TSG
b ot li Wit 3o b
R e R R (R BT bIok e S d iy room
t fier theRF/YBEdktst J hearayioad Hitsrin ttmecﬁ-iablqchg)r'rglrmﬂyﬁ caigied)oy the

Of; t ti
prbg%odgr%t’ % ges%?rébgga ‘Fab?% 15 %&’g%s’tﬁ nlﬁcéa I&%P Stohtlhg downlink
Gpagmed%peﬁtmw:sr@vﬁcsmnaﬁemgm 'fl;}@fcglgéqﬂ ?diﬁ%@clﬁ&ﬁé&l need to
# t ol uti,.on its in e - ock are
DR oty ize R iprtiehEe.
Thus the problem with this state-of-the-art solution is that bits are

punctured.  This degrades link performance of the RLC/MAC control
messages, which are crucial for proper operation of the link.

SUMMARY

What is needed in the art is a method for transmitting RLC/MAC control
messages to EGPRS MSs and a processing unit in the mobile station for
detecting the presence of a coding scheme CS-1 RLC/MAC control message
that overcomes the disadvantages of the prior art outlined above. The present
invention provides such a method and processing unit.

The present invention provides a method for transmitting an RLC/MAC
control message to an EGPRS MS, and a method and processing unit in the
MS for receiving and detecting the RLC/MAC control blocks comprising the
RLC/MAC control message. The invention does not require double decoding
and does not degrade link performance because of bit puncturing.

In one embodiment, the present invention is directed to a method of
transmitting a downlink, coding scheme-1 (CS-1) RLC/MAC control message to
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bl ock originally carried by the bits at these
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t he downlink payload reception is adversely affected.
The current coding schenes need to be updated to
mnimze this influence. Thus,the problemw th this
state-of-the-art solutionis ?hat bits are punctured.
This degrades |ink performance of the RLG MAC contr ol
nmessa whi ch are crucial for proper operation of

t B8 Egﬁﬁs BoimRiationat Thesmethegleinciudes Hige gtapsiof teansmitting the
%ﬂo@;{)oﬁt BRIS 08, B HEAAS tﬁQ @Bmﬁlnm?gﬁ_%/ﬁﬂﬁc control

a processing unit 1n the nobile stat
f oresgage dn iamg RLRedpieckenarss off am M@Smgad;@ﬂmm( m$n$mlttlng the

h@dﬂ@&c{%@h{r&' Pﬁﬁsﬁggséééagoﬁt\éﬁ{ i déébgnnnk CS$71, RLCIMAC

di sadvan es o art out
pcestemitmesmagetmmm IEL@\dadiawastLo:fhha M@$-Hochdanblock; and utilizing a

REPIBY or YR PEIoREE L AL Pk bBVEST Figsdge hepder to
agighePRSaNByerag centityTi fMedEGRIRP nAsiaiesétatort Mdt the MOS 1 radio
bkt FsPa RAE S, SRt bitckoDopgadiagen edength of a
i m@mtmmm&mﬂ%n rREsAdE nitd than %@%0@1 38804968 may be
not degrade |ink performance because of bit

piRRTEdi tagransmitdhe enbodi ment, the present invention

I's di fﬁFéﬁ&théPﬁnﬁ? H!é)h@éﬁ%pk/g%é?@rﬂxie%h |sadi%’é‘t@é 'tc§‘5 ‘method of

codi ng schene ontrol nessage
Etersiting lae RLEIMAR. camieol mpessagei tu:landE§PR€e rmlnlpssteﬂon in

R S BB AR Eal Mgk LTS0S REETARE comvo

datesshgatiavingfa beaddCPait aralia mdssagé pattriderstivat td agotvhink CS-

L a0l LGB TS50 DR o S Hing o

t kree IMRGhlofrthdiCs- bIRLc(NMmdommHmésSageam@%itﬁag GtiRAVICS-1 radio

Rl e e TERATER © Gl ThBRSS PIScpeRes EPRAVCS-1 radio

MBRick 8a Toaingosthehrt chhe sidafind bt 2948 word using legacy stealing bits
(i.e. using legacy bit values and legacy bit positions). The BSS indicates in the
CPS field of the MCS-1 header part that the MCS-1 radio block contains a CS-
1 RLC/MAC control block excluding the MAC header octet. The BSS then
transmits the MCS-1 radio block to the mobile station.

In another embodiment, the present invention is directed to a method in
an EGPRS mobile station of detecting that a received radio block contains an
C8-1 RLC/MAC control block. The method includes the steps of detecting in
the received radio block, a coding scheme CS-4 stealing bit code word sent
using legacy stealing bits; in response to detecting the CS-4 stealing bit code
word, interpreting a block header contained in the received radio block to
identify a CPS field; and determining from the CPS field that an MCS-1 radio
block containing a CS-1 RLC/MAC control block has been received.

In another embodiment, the present invention is directed to a processing
unit in an EGPRS mobile station for detecting that a received radio block
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it. I'n another enbodi nent, the present invention is
directed to a nmethod of transmtting an RLC/ MAC

control nessage to an EGPRS ngbile station in which

the BSS places in an MCS-1 radio block, a CS-1 RLC/ MAC
control nessage having a header part and a nessage

part identical to a downlink CS- 1RLC/ MAC contro

nEeBiaNs axePuliMCMAL Mantr dlrak. odihet Procepend Wit ieludes a
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t he 1 ,head tth MCS- i o bl

oo Hesleg @ B leinpetR PR SRR R, G5S, feld
Matd he RS fisldtirterpréter fBlS&etbhﬁmlrtg" fRoMNthesCP8 eidhdCthat an MCS-1
radi o ﬁ:éo%(khto the nobpile station. |In another

ePBBYRIRLPRK hasReest eeNEdi nvention is directed to a

met hod in an EGPRS nobile station of detecting that a
recei ved radi o bl ock contains an CS-1 RLC/ MAC contr ol

DESERIFROMBE THR PRAWINGS he st eps of detecting in
t he r eﬁ?th‘é‘%lléxﬁﬂbotr@ é’&é&ntlél feafir89 oﬁﬁ{é‘%ﬁ@e%n“wm be described

stealing bit code word sent using |egacy stealing
biin sletailnby é@pwm preferied exnbasiments, @8harafereace rig tbetattached

c terpreting a bl ock header contained in
tﬁigﬁrre\ggé?v\lfééﬁradi o block to identify a CPS field; and

det er nFB .nY (PriomAtth#lusiPget icetatlia bitck odbSising thdi conventional
[ -1 RLC/ MAC control bl ock has been

(%ﬁ%%%ggrhﬁ S%gﬁ%teﬁ%ﬁenbodi ment, the present invention

is dir Et(B eIZi (PﬂoraAm Hiuetates ghe meservationnofISGRE, swhlihg bits for a
Cﬂ@ﬁ@ l %t ect i ng that a received radio

bl ﬂt? 4RSS MAC control bl ock. The

pr ocessmgs WPHbr ARY IUSRSted 115 Pddridlion &f Ié@é%PUSF Bifdf for RTT!

detecting in the received radio block, a coding schene
radio blocks;

FIG. 4 is a flow chart illustrating the steps of a first exempiary
embodiment of an inventive method of transmitting a CS-1 RLC/MAC control
block to an EGPRS mobile station;

FIG. 5 illustrates an EGPRS downlink RLC data block header for coding
schemes MCS-1 through MCS-4 in an exemplary embodiment of the present
invention;

FIG. 6 illustrates a downlink CS-1 RLC/MAC control block together with
its MAC header utilized for header type 3 in an exemplary embodiment of the
present invention;

FIG. 7 is a schematic illustration of USF mapping in an exemplary
embodiment of the present invention;



CS-4 stealing bit code word sent using |egacy stealing
bits. The processing unit also includes a radi o bl ock
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stealing bit code word, for interpreting a radi o bl ock
header contained in the received radio block to
identify a coding and puncturing schene, CPS, field;
and a CPS field interpreter for determning fromthe
CPS field that an MCS- 1 control block has been
recei ved. BRI EF DESCRI PTION CF THE DRAWNGS In the
f ol | owiFifg, 8 illstratesdhe jailocatioataf uplintoradi, blocks éneilegacy MS and
MA N C[15RE dirlen (J o)

ogﬁﬁ%ﬂgé e hﬂ?z%@ftﬂtgntgxgﬂ attﬂﬂﬁﬁ&ﬂ?ﬁﬁﬁ?éhel%esaﬂ
vWWWﬂWOEIG. 1 (Prlor Art) illustrates a radio block

coded wghng Q“%r fl?\,r«} ﬁ{ﬁr{ (ﬂrl%kra gf%gos% ?Cé]eéé%oﬁ exemplary

FIG 2 Fior [ustra he reservat|on
| egamdirnertbi ag iveindivé onethoEdbKramsthittiag edCS-1 RLC/MAC control

transm'3|on of Art) illustrates the

r SSBTPEE %ﬁm g&zﬂ!?é@s‘ﬁ éﬁr}s for RTTI radio bl ocks;

fFl G 4FG. 13l|3 €] @ﬂbwhfhbt't mddtnaa?g #id steps bteaﬁteﬁémpwfry @mbodiment
i rst exe ar i ment, o n.inventive ne

1L BT ETRER00 SR EHaHES o, SEPCHIh BB Rk GRS contol
"B SAGPRS iblle Staiibh; vy at es an EGPRS downl i nk

RLC data bl ock header codi ng schemes MCS-1 t hrough

MCS- 4 PG ah] é%(@ﬁﬁ?@ffvdé}%cﬁ"ﬁ@rﬁm ef an prepplage pmbodiment of an
' W\Féﬁ?l\/@%f od;el%gipg%dltllh %%5l§f$e§a@o ownlink CS-1 RLC/MAC

contr ol gether wth its C header utilized
for header type 3 in an exenplary enbodi ment of the

[;‘En'dléé%ﬁi TN FIG 7 is a schematic illustration

pping 1'n an exenpl ary
In one exemplary embodiment, the present invention sends RLC/MAC

control blocks comprising a CS-1 RLC/MAC control message to Reduced
Transmission Time Interval (RTTI) mobile stations (MSs) with the Enhanced
General Packet Radio Service (EGPRS) modulation and coding scheme MCS-
1. The MS looks for the stealing bit code word = CS-4. If the Basic TTI (BTTI)
USF mode is used, the CS-4 stealing bit code word is sent using legacy
stealing bits interpreted in the legacy BTTI burst sequence. If the RTTI USF
mode is used, the CS-4 stealing bit code word is sent using bits interpreted in
the RTTI burst sequence. Once the MS determines that a CS-4 stealing bit
code word has been received, the MS starts interpreting the radio block header
(using the bursts interpreted in the RTTI burst sequence) as a Header Type 3
(i.e. it assumes it has received an MCS-1 to MCS-4 radio block) and, assuming
that is what was actually sent by the BSS, it then looks at the CPS field to
determine that an MCS-1 radio block containing a CS-1 RLC/MAC control block
has been received.

The following header fields are shown in the figures:

AC - Address Control Field

BSN1 - Block Sequence Number 1

CPS - Coding and Puncturing Scheme
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enbodi nent of the present invention; FIG 9 is a flow
chart illustrating the steps of a second exenplary
enbodi nent of an inventive me,{d;od of transmtting a
CS-1 RLC MAC control nessage to an EGPRS nobile
station; FIG 10 is a flow chart illustrating the
steps of an exenplary enbodi nent of an inventive

nmet hodDof r ecei Rirggfioaddeldet ecting a CS-1 RLC/ MAC

contro ock _i d ' iabiFdlg and FIG 11
is a S:Eﬁpwlbi fi ed@_%?’?af@’é’ﬁia“ﬁ%ﬂ%? PEE'%%l ary
enbodi lBnt of -anineh§egmentd-igidocessing unit in a nobile

statio DETAILL RIPTI ON I n one exenpl ary
enbodi Egreft, theﬁgpgs%gﬁﬁqonventi on sends RLC/ MAC

cont r oRRBRcks Relafivé Rergrvad EBBck REdVAC cont r ol

messag 0 Redu ansm.ssion Iime Interval (RTTIl)
nobi | eﬁgﬁ ati oﬁsﬁg%e-sﬁ;rawqqqof‘ ﬁ(gerﬁﬁﬁ%nced Ceneral Packet
Radi o Sgrvi ce -( S@piRenentay/PaliingFigithd codi ng schene

MCS- 1. _The MS |ooks for the stealing bit code word =
CS-4. Mlthe Bal?BPIRY [IBMIOPWIEE npde is used, the

CS-4 spegal i ng -bpswepHedwaliof Figdsent using | egacy
stealing bhits interpreted in the | egacy BTTI burst
sequenEBSN f rhidegucad Blagk peauence Ndmber t he cs- 4

steal i pggdNd COHBSWOEL = sent using bits interpreted
in the RTTI burst sequence. Once the MS determ nes

that aSE8& 4 stedplitijodk Indisetts wor d has been recei ved,

the M5 rts i ' the radi o bl ock header
(using the burs éﬁl{kﬁgfs’%?éprragged in the RTTI burst

sequence) as a Header Type 3 (i.e. it assumes it has
el VEfGerk e n AR, Rty Phc ey 2T Mty
| eakdihenthef &iPThventiVel niethod g tramemittihga @8-MEECIMAC control
' %%Ic% tgl é)r? lécflglj-gé ar%oli)ipegst%tigns._ 1A$ lé’%pMzA% t%%n&gq RQ'C%A&\C control
block header of the RLC/MAC control message is sent in the RLC data header
of the MCS-1 radio block. At step 22, the CS-1 RLC/MAC contro! block
message content may be sent in the RLC data part of the MCS-1 block. At
step 23, the coding and puncturing scheme (CPS) field of the MCS-1 RLC data
header (header type 3) is utilized to signal to the layer 2 entity on the receiving
side that the MCS-1 radio block contains a CS-1 RLC/MAC control block.
FIG. 5 illustrates an EGPRS downlink RLC data block header 25 for
coding schemes MCS-1 through MCS-4 in an exemplary embodiment of the
present invention. Table 2 below is a table of the CPS indicator field 26 for

header type 3. As shown in Table 2, the CPS field for header type 3 has some
spare code points. One of these is used to indicate “MCS-1/P1, containing a
CS-1 RLC/MAC control block”. This indicates to the receiving MS that the
MCS-1 header contains CS-1 RLC/MAC control block header content and the
MCS-1 data block contains CS-1 RLC/MAC control block message content.
The CPS field is put in the same bit positions in the MCS-1 block carrying a



has been received. The follow ng header fields are
shown in the figures: AC - Address Control Field BSNL
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ScheneD - Direction Field ES/P - EGPRS

Suppl ementary/Polling Field FS - Final Segnent Field
FSe - FS bit set = 0 RRBP - RE ative Reserved Bl ock
Period RTI - Radio Transactioh ldentifier S/P -

Suppl ementary/ Pol ling Field TFl - Tenporary Fl ow
Identifier PR - Power Reduction Field RBSN - Reduced
BIGoTf Rieflthie soniipifdeckrasitea reIaNVIES-1 adiogpeck (cgpying RLC
Blgly I ndicator USF - Uplink State Flag FIG 4 is a
fllow'chart illustrating the steps of a first exenplary
enbodi nent of an inventive nethod of transmtting a

Cs-1 “LQ’$V4L‘\C control—bleck—to—an—ECPRSobt-te—~statton:
At stije 1, the CF_S L control block header of
the R C-contrlgNSRRIOGPS . cont in the RLC data—
header t he I\/CSYMC:S&%F bl ock. At step 22, the CS-1
RLC/ MAggggontr ol blhgcls-q@asage content nay be sent in
the RLC data part! of the MCS- 1 block At step 23, the

codi nPHAd punct urMe§-4BBeme (CPS) field of the MCS-1

to tHe T dver 2 entTey Il he rbcerving oide that the
MCS- 1] Gl o bl ockl MdE&3PEs a CS-1 RLC/ MAC contr ol
bl ock5757 MCS-3/P3
0110 MCS-3/P1 with padding (MCS-8 retransmission)
0111 MCS-3/P2 with padding (MCS-8 retransmission)
1000 MCS-3/P3 with padding (MCS-8 retransmission)
1001 MCS-2/P1
1010 MCS-2/P2
1011 MCS-1/P1
1100 MCS-1/P2
All other values are reserved for future use
NOTE: The bit numbering is relative to the field position.

Table 2

FIG. 6 illustrates a downlink CS-1 RLC/MAC control block 31 together
with its MAC header 32. The rest of the fields of header type 3 are replaced by
the RLC/MAC control header of a CS-1 block. There are up to 28 bits in the
CS8-1 RLC/MAC control header. In the MCS-1 header, there is room for 31 bits.
When the CPS field has been reserved, there are 27 bits left (the CPS field is 4
bits), i.e., one bit less than necessary. To solve this problem, the “payload
type” field 33 in the MAC header of the CS-1 RLC/MAC control block of FIG. 6
is reduced by one bit. The payload type field has two bits, used as shown in
Table 3 below. Code point “00" is not needed since the block does not contain
an RLC data block. Code point “11” is not needed since it is reserved (i.e., not



FIG 5 illustrates an EGPRS downlink RLC data bl ock
header 25 for coding schenes MCS-1 through MCS-4 in an

wexassplisiny enbodi nent of the present inventi onPCTaBk®s/B00184
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belowis a table of the CPS indicator field 26 for

header type 3. As shown in Table 2, the CPS field for
header type 3 has sone spare 1code poi nts. One of these

is used to indicate "MS-1/ P12 cont ai ni ng a Cs-1

RLC/ MAC control bl ock”. This indicates to the

receiving Ms that the MCS- 1 header contains CS-1

Rusgdc the surrent GBdckionkadberafonst there arrionlydwmpScessary code

OB RS LR By BREIAC R MK B3940 i
pmMeqntbeiRL@MG&/@Sn&obhmﬂeroawewm @C& bitsLWwhidhWiill fit into

cant [ | ar i | .ock

CHE (i nRRdeibpber yif e Bloehed ePEHURA RIS &

downl i thﬁgitrﬂ_@tlﬂﬁﬁl LG ZYB}’ Bhg]s:k\fc&dlégtnmgfewhaf extehdled CS-
Its ader e rest of the file S O ea
tQp@Veﬁ‘Aﬂé ‘?‘E]Bmﬁ’&f by eprrROREYNRMALBN: /&Y PrRssaes l%ﬂndacated
Chhrbugh BKconThiRaforféfetht IRESN Bt Jﬁ/cgassmes BRd ¥ &S bit = 0 (FSe).
RLC/ MAC control header. In the 1 header, there is

roomfor 3 1 bits. Wien the CPS field has been
resgmdfed, [there are 27 prts reft (the CPSfield s &

blhtq)eﬂl & payRi3R Rige | €58 than necessary. To soI VS,A
Lhi < g ot %l%:/ %, DB PR g 2 £
ng

hea of \G blog t c oes
G o Zﬁepp@éﬂ NN R e

reduced bﬁ

bi t $—used

is 1dt0ne q "P eid' R 5 RLEIMAG bidgkn copfainscan
dat a bl ock. b'qcklthat ipclyges e aatipnal fiest octet of
i s reserve&lh |RL& %t%&rﬂ heademe e Ube edlingdinegiipac khis
Thelj fore 'Ear@ﬁ%V%I y two necessary code pojnts,
and |thk | e rved. dmdhis pegysiondft thp eprotacel, dhe anolile station
redyced tégs alhjignore ralk fields rirther RLEAARLIpeAExceptt foolthe
header is|MSfufield to 27 bits, which will fit into the
MCS-1 header together with TadeBeserved CPS field (4
bits). Note that the optional "COctet 2/3" 34 is

i ncluded in case of extended CS- 1 RLC/ MAC control

bl ock Tessageers BJTEMNS aiticdoced,t ey RHEDS wb HifférehtC ’idRs! blocks
used for sending control messages; the legacy CS-1 radio blocks and'the
reduced TTI MCS-1 radio blocks. Table 4 below is a summarization of the
characteristics of the legacy radio blocks and the RTTI radio blocks.

%

Bursts per
Type TTI Radio Block Coding Schemes
CS-1t0 CS-4
Legacy |20 ms 4 MCS-1 to MCS-4
MCS-5 to MCS-9
CS-1
RTTI 10 ms 4 MCS-1 to MCS-4
MCS-5 to MCS-9

Table 4



t hrough the conbination of the RBSN bit = 1 ( RBSNe)
and the FS bit = 0 (FSe). Table 3 Thus, when RTTI is

wonvosadsiaed, there will be two different radi oPoI/SER®S/000184
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used for sending control nessages; the |legacy CS-1

radi o bl ocks and the reduced TTI MCS-1 radi o bl ocks.

Table 4 below is a sumari zaq on of the

characteristics of the |egacy Fadi o bl ocks and the

RTTI radio blocks. Table 4There is a dynam c uplink

all ocation using the USF. No matter what is sent on

t he downérienk a dyramiegatipk moeafioneyising the HEFRTYP nvaiter what is

Mg Lt @r‘?tr?ebbg\Nﬁlﬂ\l{jZlgé;g{p g@%é’% wOIPLE ) ﬁTWM%‘Mg%”éble to

restrictions cannot decod
i deerde3EKIBiod lote teat BERRBmeatirestrittions,. a legacy GHRS MS cannot

sghe C ,I ustr BT in an

eggﬁ% < h? Lé%llf-) @E?%;WOFH@’[QA %@Eﬁsrmaﬁi\;)eﬂg P Whet her

I ﬁgacyFbﬂi 'I;ETab sbhemkiﬁc HluetréﬂcﬁESMBTTleldSFnﬂaﬂnﬂn@lWh iexismplary
t he BTTI F s sent, the | egac , 0.

aERAE O g PIESRUL dnaiah o HE RS Btk pb 4 T, Blocks are
| eBhshitee .afthEIoﬁNnTnis NAWBTNeUSRSE aiwhyshichb the B3GEY way, ie.,
radi o bl ocks are sent .in the downlink, and the r

C MAPPEAIET (TR CoREHIVaRDENS TPMA TGS bITBEKST Side of FIG. 7
S%Héws 'ﬁ#&ca& m \varehrué@&i/ rta% @bbwaﬁé Qéht% tWéJHb\WHhr}]ké and the

radi o bl ocks eac using t

BTYht & WShrhwathae&@epndvfycreRﬂaaraWblmks areesqitesent
nvent b
it or pf S5 ST0SRES the Rlodalioh SR Aplicra B0l ok legaey Ms and
aahdghtlyMSBRusing éhve RTTI USE. inTare ekefplasy eémbobtlinder@,. ofghe present
{1 he leqga h F on e .downl i,nk.
*RERHGY a TRCEY TEUSE rsl o Sy Bt EElegilrorenty
t idepshditg gﬂih@efth%hm_esmslés ahgga(fyt M &Tan RT: ag flgfl_lg’ls .nTheilefbside of
F 0 I ti mesl ot.- ocC an

PG Somn g the I6obel SRS n WAk oF S0P A1 AL doANKG tmesiot
Uglfo&itesl amiplink raddic®fdcRion tl\eaédn%ﬂm@&o@nTﬁ@'lehf §i@b%hows the
bl ock on the |ast 10 ns of tineslots and

i ]I cpepinewhich g YBhan %me{@kttme%qté)p@"%ﬁte& %Baﬁhradlo block
e¥RMAkair¥t 10 ms of timeslots 0 and 1, and a USF on downlink timesiot-1

allocates an RTTI radio block on the last 10 ms of timeslots 0 and 1.

FIG. 9 is a flow chart illustrating the steps of a second exemplary
embodiment of an inventive method of transmitting a CS-1 RLC/MAC control
message to an EGPRS mobile station. At step 41, the BSS places in an MCS-
1 radio block, an RLC/MAC control message having a header part and a
message part identical to a coding scheme CS-1 RLC/MAC control message
excluding the MAC header octet. At step 42, the BSS places in the radio block,
a coding scheme CS-4 stealing bit code word using legacy stealing bits. At
step 43, the BSS indicates in the CPS field of the header that the radio block
contains a CS-1 RLC/MAC control block. At step 44, the BSS transmits the
MCS-1 radio block to the mobile station.

FIG. 10 is a flow chart illustrating the steps of an exemplary embodiment
of an inventive method of receiving and detecting an RLC/MAC control
message in an EGPRS mobile station. At step 51, the EGPRS MS detects in



enbodi nent of an inventive nethod of transmtting a
CS-1 RLC MAC control nessage to an EGPRS nobile
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radi o bl ock, an RLC/ MAC control nessage having a
header part and a nessage part identical to a coding
schenme CS-1 RLC/ MAC control %sage excl udi ng the MAC
header octet. At step 42, the'BSS places in the radio
bl ock, a coding schenme CS-4 stealing bit code word
u3| ng | egacy stealing bits. At step 43, the BSS

ek ceaedeed radicblacksaf ¢asling s¢herne defealineabit tdege word sent

r %@in@ Igbgﬁﬁ s@%@i@{bﬁi\/@nﬁ?@ﬂq Eﬁ%ﬁ}g /%tr é’(leB lké()Zg ﬁllm( treéA;‘Ionse to

t Iuieterwbg lthee €S54 stwalingrbit.cod® wiosd,dhé IEGPREANS interprets the (MCS-

o PR Do Bt R Puo T B BB BClp Ry e

RlGE‘S\/IﬂéldC Oﬁiltltq step éﬂ%%ﬁ@&@dﬁ% M6 detdrBinasbirdre the &IP%I‘FeIthat an
t he ete S | Nt celve | O
SMEET TadgaPRgK comtaingan Cor bR GIAEL o £8Pk has been

Seddeiwsd. ng | egacy st eaI ing bit values and bit
positions. step in response to detecting the
Cs- 4 st¥al ﬂwlj %ﬁ'tmﬂi‘ﬂﬁé bigskfiagraen efarrexaypripnt emﬁp@lment of an

Ui entieproe %Qng@ﬁlt% aWE?GIBRQ §%"1 Rgp%brb%ﬁld éb fsr}%celved by

recelved radi o ck to |dent
steefeceper ttde msunﬂl@etr@r mdneblcfokotm 2 IEoERSIng emtl 64. The

t E;ﬂ%ce%%ng% t i has Ql 88k %?éghgb n‘?F %oai %orl:i MCMO‘(%E which

eén recel ve
sidefsictd ire theb renshvedi wgiiablook, amoeix@rpd:hmye élﬁ)édstafalmg bit code
an i nv

- B0l SoRET SR Yoyl B BrYhG 3T prefino bit code
sumdl@edtd&lerrfaqdielectﬂ tgelCS-@t Cs;tegﬁnytlbﬁﬁode wirdt uﬁzg s?éhﬁgg bits
CeSSI i ncl s_a e n e wor
P GEreeaga Rt feadhy s Tianami Fins Duenab i Toipyret Sotience.
blwwém the ocogmn@te%mhgn@t Coué worRld Bigtditdd CQA@AMPbibck header
sent usi ngﬁl egacy stealing bit val ues an g03| tions.

THHEeRYRiES rninesdi@ahan §1CRt de e Sriablogle peader ip gontained in
Cohet rééeﬁ@d' .%alobblbcfé %ﬂ@ |Wéilef6$é %Blest*o%bhﬁg thé tcﬁas field, When
interpreted in acy Basic Transmt Tine al
( B¥ErIradipubleck géqtam@gtted in an RTT! burst sequence, the radlo block
header interpreter interprets the radio block header using the bursts interpreted
in the RTTI burst sequence as a Header Type 3. A CPS field interpreter 67
determines from the CPS field that a CS-1 RLC/MAC control block has been
received. The CPS field interpreter may be a level 2 entity in the EGPRS MS.
Although preferred embodiments of the present invention have been
illustrated in the accompanying drawings and described in the foregoing
Detailed Description, it is understood that the invention is not limited to the

embodiments disclosed therein, but is defined by the following claims.
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received radio block and is therefore able to identify

the CPS field. Wen the radio block is transmtted in

an RTTI burst sequence, the rﬁéji o bl ock header

interpreter interprets the radio bl ock header using

the bursts interpreted in the RTTI burst sequence as a
Header Type 3. A CPS field interpreter 67 determ nes

f dANSe CPS field that a CS-1 RLC/ MAC control bl ock

has been received. The CPS field interpreter may be a
level 2 entity in the EGPRS Ms. Although preferred

enbodi rrent sAohethied girtementiting eednwrlimkheeding seheme CS-1 Radio

i SR "BaRE TR RIS MAC R IR8EEGE %o an
umg:aﬁ?gsagwbﬁ! CFltdguget Raélbtﬁ‘.éMmESEG@IRS& :jrg}:tlbllri]ﬂstbﬂom{‘?éd control
¢ GrraBRgnenirie a6 REFIRE cfiualbiaek SEvIncaReaRar prgent and
doedskgs coRst, rsgudsml@mm é%élnsﬁ%fiih@ stbpkofcont rol / Medi a

Access Control, RL rol message to

B e Han I (2 PIER SOt GUBRaTe coonieras theslsnnk CS-1
stratd/MAC éév.tﬁbn mgségé |r{T§§ m@edétacﬂeaeén& Avids4 VAo block;

control bl ock havi ng‘ header content nessage
€c

cont enfrangmitingé2othec BpMACneontrad @@%@@SBQG content of the
{ GERINE (Gl Riag ERRRNB e i BESC s ot B o lics-
délackhaadier of an MCS-1 radio block; transmitting (22)

o R S Pl 8 TEPREE SRR oS 8 g s

p&tlC datat neaddCs signbbioka |ayed 2udntity ini the E@BRSamobitk sation that

s PRSP B i o948 A BSysBbdne Ecprs

nmobi l e station that the MCS-1 radi o bl ock contai ns a
CS-1 RLC/I MAC cont{1 bl ock. 2. The nethod as re ed
in claPm 1, TaR&rehed g resiteddn daim ¢ wherein if the CS 1 RLC/MAC

control message is too long to fit in a single MCS-1 radio block, the method
further comprises placing portions of the control message in a plurality of MCS-
1 radio blocks until the entire CS-1 RLC/MAC control message is sent.

3. A method of transmitting a Radio Link Control/Media Access
Control, RLC/MAC, control message to an Enhanced General Packet Radio
Service, EGPRS, mobile station, said method comprising the steps of:

placing (41) in a modulation and coding scheme MCS-1 radio block, a
coding scheme CS-1 RLC/MAC control message having a header part and a
message part identical to a downlink CS-1 RLC/MAC control message
excluding the MAC header octet;

placing (42) in the MCS-1 radio block, a coding scheme CS-4 stealing bit
code word using legacy bit values and legacy bit positions;



control nessage is too long to fit in a single MCS-1
radi o bl ock, the nmethod further conprises placing
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1 radio blocks until the entire CS-1 RLC/ MAC control
message is sent. 3. A nmethod of transmtting a Radio

Li nk Control/Medi a Access Con{é ol, RLCI MAC, control
message to an Enhanced General~ Packet Radi o Service,

EGPRS, nobile station, said nethod conprising the

steps of: placing (41) in a nodul ati on and codin
schemlﬂ@h@lmgr%?m 18 6eWing ;aNsh BHRgfUERS SFRemS. p&@?cﬁ%@f the

c I ; i deyy;
Catsso,BEssst W 0 HCRIIRIP AT ST Lo

meoshgleneseagedxsdingethedAGdwader eetetiandpl aci ng (42)

in the H%(F@w‘f : ' ' -4 ..

steal i F}g [ @.@@ig‘?% us-i1 23&1??&%1%}}8%!5\%“@3 ugétlgﬂ'ol

| egacy bit positions;indicating (43) in a coding and

punct uri ng oLl € f. the - 1..hea r

Phat ¢ e Ve THed a5irsehect B faim, 3w iRRi R Simac
c @ohtroll meBssEy B tenclﬁng il\t;jcgittidﬂe gm@egmkn radibﬁblbclqrtﬁlle method
transmttin 44) .t he -1 radio ock to the j | e
ST Soripen eeichoartags P PrsRuPhMErsAgh B3 AHEARY if MCS-
| #1 el KIScKs WG Ente US-9 IRLITY MY Bontfol infssshg 8 & séhtf i t

in a single MCS-1 radi o bl ock, the nmethod further

conprises placing portions of the control nessage in a

plural sty oh Mewhod ihagin_o é?llhgﬁéféd ;@éi‘&érat Nea kBl | R&diGSService,

RLC/ MAC control nessage is sent. 5. nmet hod 1n an

EfIPRed "ailer sthtigr o edeteeiiigotieé ray ireceiverGRRiy bledk kcentains a

: . has : o b
BB Blrdo el R e CohREAINASh! A LAt o
Accbttel gk, said methGH Madprisingt theIstégsorfk, sai d net hod

Focer v oREPY IoT) dR R e lels A digdtect Lodlie cpgme cs-4
bisteatind ®itworld verd sentisigy legaay pitvaluegalindasgaiyhil ssitions;

bit positions; in sponse tQ_detecting.the CS-4 | .
st ealoi Hbre?:ﬁppné%d% ﬁgcgl,ngi e&ﬁ#ﬁ@ﬁq@éng %nt code word, interpreting

(52) a radio block header contained in the received radio block to identify a

coding and puncturing scheme, CPS, field; and
determining (53) from the CPS field that an MCS-1 radio block
containing a CS-1 RLC/MAC control block has been received.

6. The method as recited in claim 5, wherein the step of interpreting
a radio block header includes interpreting the radio block header according to
MCS Header Type 3.

7. The method as recited in claim 5, wherein the step of detecting in
the received radio block, a coding scheme CS-4 stealing bit code word includes
detecting the CS-4 stealing bit code word using legacy bit values and legacy bit
positions interpreted in the legacy Basic Transmit Time Interval, BTTI, burst
sequence.
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field that an MCS-1 radi o bl ock containing a CS-1

RLC/ MAC control block has been received. 6. The nethod
as recited in claimb5, whereip the step of
interpreting a radi o bl ock header includes

interpreti ng the radi o bl ock header according to I\/CS

Header Type 3. 7. The method as recited in claim5
wher ei 8- t he Teepregiodi@sciecited in ielaime 7y dherein theawdip block is

b |tr%?|5mlt?eoc pdh ri:@eoﬁ.fé@@ n‘?raﬁ§’nﬂ 'ﬁﬁw%alln'téigalb RTTS ogl?rsi"@éguence and
udes detecting t tealing bit code wor

uéheh@tem@éarytemretm@uaueeghcarbdmkegaaqerbnclug@sumﬁemretmg the radio
| p I Vi Tra

rﬂ)ﬁcgc{kvéféoe%_rurnné I?I’?? sbt%gé’slg dﬂtgﬁﬁ"e{%g rnT Zt{gﬁst sequence as a
reHBadedTy;meBI aim?7, wherein the radio bI ock is
transmtted in a Reduced Transmit Tinme Interval, RTTI,
burst sequence, and the step of interpreting a radio
bl ock BeadeThé medthoe asireditedin eldime, tWrersindhe stdpo@ﬂ@etermining

h d rst nter reted in the, RITI t
A et CREield it ar ol pLMeSE e Trcbeah 1roGivad 5 Bettpted by a
I rna r 2i dhitidy InWhéfE@P‘RShﬁotﬁﬁe%QaﬁHn determ ning fromthe

field that a control nessage has been received is
performad by a layer 2 entity in the EGPRS nobil e

stationg. 10a doBEGRPGING: mEhh%@méﬁé}%nps kdfR&diGservice,

Packet Radi o Service, EGPRS e station
dEQRIRBngattiat statiere der delectinglithatin dekelueﬁwtradlnsblack contains a

C%@p?ﬂgl §&%ﬁ‘§nﬁ1 Con{&r \nkibﬁgr&tlf@%écﬂé’ Al AGGESS RLC/MAC,

sai d processSing un
c eapirdldilogk, saidspreadssing biit colepesingr f or detecting in

th ' ' K di h

st eal | Ao hbesf Rodedit i e faR o apiget 2 coang

asdhéragddg-4hetealipgshit caxtesword sent using legacy bit values and legacy bit
positions;

a radio block header interpreter responsive to detecting the CS-4
stealing bit code word, for interpreting a radio block header contained in the
received radio block to identify a coding and puncturing scheme, CPS, field;
and

a CPS field interpreter for determining from the CPS field that an MCS-1
control block has been received.

11.  The processing unit as recited in claim 10, wherein the radio
block header interpreter includes means for interpreting the radio block header
according to MCS Header Type 3.

12. The processing unit as recited in claim 10, wherein the stealing
bit detector includes means for-detecting the CS-4 stealing bit code word using
legacy bit values and legacy bit positions interpreted in the legacy Basic
Transmit Time Interval, BTTI, burst sequence.
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received radio block to identify a coding and

puncturing schenme, CPS, field; and a CPS field

interpreter for determining fromthe CPS field that an
MCS-1 control block has been ¥eceived. 11. The

processing unit as recited in claim110, wherein the

radi o bl ock header interpreter includes neans for
interpreting the radi o bl ock header according to MCS
Header 4dype C j Ui ' i :
Clai m 15 aneeoieepndia REATES shgd il bighf 123 fhe radio
mbloek fortratsniiied ng ah&eG8ead straabinitg The bveyalyoRATI, burst
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aﬁ &gcited i n clekﬁllzgﬂﬁg$rein the radio block is
t PR SPYYenFe 35 a Neadel ansnmt Tine Interval, RTTI,
burst sequence, and the radi o bl ock header interpreter

ns for interpretin he radi o bl ock header

includga ne? | ﬁ

usi ng tfhe bliPePEOGESEIBE pInliasreciied HeclRifT 10pwhetein the CPS field
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as recited in claim10, wherein the CPS field

interpreter conprises a layer 2 entity in the EGPRS

nmobi | e station.



