; e3eQH<oEl 6T< ~1 April 2003.*t66t66* 1 Channel Allocation Method anqi April 2003
- Apparatus The present invention relates to a nethod and apparatus for

al | ocatyj in awreless comunications systemand particularly,
“but noﬂm"mmmmmﬂmw in a nobile satellite comunications system “5"¥n many
wirel ess comunicati ons systens, there is a one-to-one corres
bet ween a Ié’%f?zcal channel , such as a voicel channel or a data %m@ﬂ@HW@um"mu"
originating froma single application, and a physical channel,

singl e frequencHaRaglocatibMMthed and Abpdiatas f rame or CDMA code. This
arrangenment has The benefit of sinplicity, but is inflexible and does not
make 10 the best use Tofe prosenbimichtidn eelitentdvd diethoddndeappattatusefor Abowating

assi gnnent systeps have been proposed in which the bandwi dth assigned to a
| ogi cal channel CgB%?WeESeIWe?ri“é S c ENTRMHBLCEEORTe ST %‘%’bjpé’@tcugélyt ﬁ’é‘gd&trands
of other [ ogical I . ndv_dt ai |l abl e. One exanpl e
of such a syst e%xglggigglgb%ls%ggpﬂg%&!g%?g%g%%r%os%}% ently, the processes
whi ch assi gn bandwi diff fengi hirglescomatinicatiofd apsiems, Mete i8] MBRGRMei N a
medi um access control (MAC) |ayer which presents a standard interface to

hi gher appl i cat icorrespapdenseshetivednde dogided chanmel emelnas afvopdeychiannt] arreadatel s
fromthese higher |ayers, An exanple of a, 20, MAC(#a%ﬁr .fégr a bi Ig
satellite systeffPf¥eyPEgIngERg Mo e BARDEERiof: &0 AiPRYSIEY BARSSPERES of t he
present inventl %’Hirééslé‘?{eguéﬁﬁ’hgxﬁé?e% X%IJ?QQFHB a3 IB PHMAARAE! PyikO 2
plurality of wireless termnals, ih Ich at Teast one sirgnalling channel
i's assigned uni guahyeriént ®as thebeneheof Smiplididy, budis infigkidle @id doeshot nakeor to
setting up any calls with that termnal. Preferably, the 25 uni que channel
or channel ¥ i s tkebest use efrthe availahie keadividiht r ansaction with the wirel ess
termnal prior to allgwing.calls to he set up with that termnal. ..
Preferably, the uni qd@wecfﬂ% Weethapad azisﬁﬁrgf"‘i‘tts)'gﬁpssl'@y gideen W?P(??F%n’ﬁyw%‘&h

sel ect ed accor digflg thAaWideh R4BHECTEY Jogfilal t HRhndISE4H B! varRAY4Rbrdi

i ndependent of the oo 1a Agrﬁe 20020%? aqugﬁhltly O%H ser‘(/airce of 621#3? st%rvi ce
communi cati ons cbemang| subjsitgnidd demantistof teehieri nglcal Ahameli agl tie anahler
aspect of the present invention, there is grovi ded a net hod of rr_ultg\i%gl exi ng
channel s onto abasdwigth meailable One frremla BE sup@naYstens iy msopried gl Mad into
groups andldst he %%p%are then collectively multiplexed onto the bearers.
This provides an"e f’! Cient and flexible way of allocating available
capacity to a pluralidonhvehieRIANAR! provetdes divhicar 8tgndbahdwidiPfto Sk

requi rements. The grouping of channels may be performed according to the
qual ity 10 of sdegitaechanupls memenplemehtetiie 4 mdidiing aedess hamtnd| MAEpdayexanpl e,

ensi 11 ve channdlieh GRS & ohugen POsEenar NETPhaRRRE G By sdnd iidgahe
channel s. A progiabaefor g iaf AlandVint APk sLRNMEL Brs Ak danfitsboned to

each of the groups. assi gnnment bei ng e as t dw dth 15

requi reneri(s of MAE laydtifui alubile RawNie systdhaibgdisclo@edas USos68a66h t he
avai | abl e bandwi dth to the bandw dth requirements of the channels. Were a
new channel is to be Atsgedng & pR®gepest PEeyPrasANt ipicatien thereds drevidedher s,

t he new channel e.added tg th roup having;. an available guality of
service speci 11 Cteshot AR thanifls 162 wa S eRmiR, RHEN S5

channel . Were 14hgf end; nﬂﬂngfcﬂbhlﬂﬁel‘{@hééignéétlmﬁﬁ%lﬁ 13Ceak B QY IthE PR alPbn t he
new channel, the channel’s asSigned to one of the 'groups may be reduced to

t hei r m ni num baegistrationbus priastd settied emswy balsdwitldthat teominahePraferabipaheel .

Signal ling, jnformation concerning, the assignnment of c¢hannels to 2 roups
and gr oup§5t o baarsesharel e changedsisiused fanopgheticatien ewa%aﬁfé%wﬂ%rtgﬁfi c

bel onging to a %]96@&?'te%%ap%rfog‘igtd.lfoi\ﬁgg Y1 1§ lbaeng'eefluﬂ M that terminal.

Preferably, the unique channel has a quality of service which may be selected

according to the requirements of that terminal, and/or is independent of the



and data belonging to a group may be identified by a group |abel. Thq ABr19B03
‘assi gnnent of each channel may change, if there is surplus bandw dth

\a‘vai | abl e to one group ahd a bandwi dth deficit for another. , 1 April
2003 3 Where there are nultiple bearers, the channels may be mul tipl exed
onto the m ni mum nunber of bearers needed to satisfy the bandw dth

requi renments of the channels. The present 2Znvention extends to apparatus

for carrying out the above 5 nmentioned nethods. This apparatus nay be

located in a basguagitybf 88rvicRr offt ARNS&RIcK! dochMiNiBAURBS RS Bssighed tBrgiter ably
in a satellite earth station. Spécific enbodi ments of the present invention

wi || now be descteithimdl.wi th reference to the acconpanying draw ngs, in
which: Figure 1 is a ?‘che tic di@gram of a satellite co ni cation system
in 10 whi ch enbodi menfSCBfingHe appbspaspertRidhs p@ﬁe%we&eoa%wéﬁéﬁf%ﬂedﬁ gure

2 shows the prot I . S LA i.ent of
t he present inve%ﬁj%hr?;d %@Pgﬁgﬂlé%ﬁ&m?%éﬁ %?%?HEQ%&F%W}%&!&?%eEE
connect i ons50nt oarBemilfpleod N6 orSiss dnd tm%r@lm%‘!é FRAtcollk&tivel o Hugtigleiddows
the format of data passing through the MAC | ayer; Figure 5 shows 't he

speci fic functi oorgo dhe daatersofThih erovides ary effscienttamdnflexible Mty lofiydlogatifiggur e 6
shows the primtives used for co i.cation between_ the MAC | ayer, Upper
Data Link |ayer %Vﬁga'ﬁééﬁﬁ?mﬁya%% %@l&ﬁ&%@mﬁ%w&ﬁsﬂlﬁfﬁe@&s\%w of seniech
four MAC/ SAP han%hgit}é?a{tg connected to two Bearer Connections; Figure 8
shows a first opti'on for making additional bandwi dth available to a MAC
connection in the exampé grcupitiof chanheldkay’be berfotedhcebidivg @ Hhec@aktyopt i on
for making additional bandw dth 25 available to a MAC connection in the
exanpl e shd®n i nofjeguice requireingniseofthe éndbvidual chhnneds. dior iexampley allghanmgls
addirti onal bandw dth, available to MAC copnection in the exanple shown in
Figure 7. and Fi GOPEINESTSRRIORmAY e, BIOBES GBS MaF IRy SSERINYY SRmels
bandw dt h avai | j y _ D hown in Figure 7.
., , 1 April 20 %§2ngc§13r%@%f%§%g%{Hsc e%ég%}it g\ﬁsﬁfé@gnérﬁ%ﬁe term nal or
Mobile Earth Station AMr&orfios ofitecioed avaitable baidelidthineaylbt swigned kd-Each4,

whi ch connects the MES 2 to a_terrestrial network 22. For exanple, the MES
2 conprises a po?h dt egrgupsenyithethipnasgigneient beintherarigbledpy filg epandwidth

comuni cat i,@ns applicati.ons da, 4bh C,.4d / be run.. Th | i catjons may
be a voice 1? el ep‘%gwe‘%’ﬁf Pigﬁ Bl_ﬁi,lw%ﬁlcﬁ?@}eﬁse _‘Qﬁ%l Sloc%fttf)orﬂjgtcgwea(at‘éﬁl%b@e
application and gdhdevdhagBle KalWedth r@cpﬂreﬁfélﬁ%.tdﬂth'é €hadRelypper Data Link Layer
(UDLL). Driver software 6 running on the nobile terminal 2 operates MAC

| ayer protocols as w Whebea degehaied is o whedddied to 1O hleeadizndtipleaed dete a

physical interface to an jnterface card 8, ¢ch as a PC card. The.jpierface
card 8 includes ReM5HEE ftlgleea‘ﬁ‘@r?g? RAYaPOR %élrdeE‘? 1P hayiieednt @Y}alf{agfean

antenna 10. The %&‘I‘iirt?gof §eﬁ91*é§@Pés’ciﬁgéj}é{rﬂhé}rﬂegﬂ?ﬂfwé@{hgrr%@g%%%ssoﬂﬂg n@ly More

si mul t aneous frequerncy channe ransm ssion or r
20 channel.

Where there are no groups which satisfy the requirements of the new
channel, the channels assigned to one of the groups may be reduced to their
minimum bandwidths so as to release bandwidth for the new channel.

Signalling information concerning the assignment of channels to

25 groups and groups to bearers may be transmitted on one of the channels.

Traffic belonging to a channel may be identified by a channel label
and data belonging to a group may be identified by a group label.

The group assignment of each channel may change, if there is surplus

bandwidth available to one group and a bandwidth deficit for another.



15. The antenna 10 is |located within the coverage region of a spot beampgl 2003
enerated by the satellite 12, which may for exanple be a geostationary
.satellite having nultibeamreceive/transnmt antennas for receiving and
transmtting signals in each of a plurality of spot beans B. Each spot beam
B carries a plurality of frequency channels both in the forward and return
directions. The 20 satellite also receives”and transmts in a global beam G
whi ch has a coverage area extendi ng substantially or conpletely over the
coverage areas of theVdpot theeamse Blfiple bpiards| thbehmmifsls arayi bs natltipledst one
forward and one return frequency channel. The RF sij gnal s transmtted
bet ween the ant efH8 S FHAMUR SYmbes Qg bgarers meededniq rsatisfyathe pandwidtce

protocol. The sa i t repeater and converts channels from
mul tiple spot beéeﬁntéllrb&:g%t%f@%eacﬁlﬁ%%s@i n a feeder beam F and vice versa. The
feeder beam F provi degh@ pldsedt iRedniRaRxtNEs 74 akdtﬁﬁf&%aﬁ/xﬁhgtdﬁ@tﬂe%%o% via
an earth station antenna 16. 1 April 2D03 5 An LES MAC Layer 18

provi des anS5i nt emeatenddematheds.t Thissapardtis enayobenlocated imres bases stetiora ok
terrestrial networks 22, such as PSTN, ATM networks or | SDN, through

gat eway i nt er f acBansselyinggviselgss beprestiaRg Pralenably ie agatellue eatth pHeR of
comuni cation to be s [ 1] L1 R Caki 5 syste such
as tel ephony, Inter nefe) be#g%gélﬁadl%%&ms%@se; r%’f%ﬁﬁ % onng}il;rglgwgbee ér'e&%nt@,d
concurrently. Theithaedyindé b fklaecthmaylg Rakthgapplvwikgahi on may be varied

i ndependently in the forward and return directions during a call, as wll
be described bel ow. FFigwel & ssohematit diagram of akatellijeeccanmeridatiyn sylstenMES 2

and the LES.14. 10 One.or re.applications for voice V,or data D
communi cat jot hrough alYh{§h e %&P%ﬁﬁpﬁ%‘mwm OMERUIGRHREN PFHPAERFASda si ngl e

bi - di rectional signal F%%Qe ngfméthggr&tacal’il{;{érg &dHIARE ME%‘HnM@%LE?’m and a

nunber of data access ints, one for eaclr active’connection. | ayer
assi gns bandwi dt h andefBodib@nnsf the prdskit ialedivnhyi ce; (QS) to , each
connection 1 S dependi ng on connection paraneters negotiated during a call
set-up stage c r renefurateshays thegmappeiag| of ndevideal fYiAsalconyecipnsents ce,
as used herein.) includes Brglper.ti es . mnimumbitrate, maxi num

h
delay, lifetinme of dafd®ft -8 ggﬁg{lw@rtﬁ%g@gi%nﬁe lost if not transnitted

within a specified ti re REELVREE X RBf data$AssTREM G 1BY RIAC MRE] Ses
t hree sub-1| ayers: thepf%kc connection sub Iay?r, {%e Bear er Conngggti on

sub-1layer and the BeaFmurdChrhows tleudpetifigennctizas lof ehchnbf the sabdaydeswithined i n
greater detail below Below the MAC | ayer are a Bearer |ayer, which
converts data intendetheMAGIa@ar er or physical channel to a format for

t hat channel, and a Physi.cal . \Wh !aﬂ ) ] Erp‘@“ ata on

the channel. Figure 3p}s/g'r§1‘(%e€\§ %é%s:"ﬁéﬁ’\rﬂ“\é@g?%% cgnrgr?ec %xgg%tfo ar egfgng%ped

onto Bearer Connecti oNgABGay=8, @@&@alwginktlsﬁr@q@ﬂeam tfyeser vi ce

requi renents. A first MAC connection MC 1 supglies bursts of data MD 1 to a
W,

first Bear@P Connecti biguBCY, shaiwsl an gsaople nowhichelhondMBEAPAP leodlsscaieon 1

April 2003 connected to two Bearer Connections;

Figure 8 shows a first option for making additional bandwidth
available to a MAC connection in the example shown in Figure 7;
Figure 9 shows a second option for making additional bandwidth

25 available to a MAC connection in the example shown in Figure 7;
Figure 10 shows a third option for making additional bandwidth
available to a MAC connection in the example shown in Figure 7; and
Figure 11 shows a fourth option for making additional bandwidth

available to a MAC connection in the example shown in Figure 7.



6 BC2 is shared in tinme between data M2 froma second MAC connecti o AMd?2003

and data MD3 froma third MAC connection MC3. The first and second Bearer
.Connections BC 1 and BC2 share a Shared Access Bearer SAB which is mapped

onto a physical channel. The portion of 5 the SAB assigned to each of the

Bearer Connections BC varies according to the Quality of Service

requi renments of the underlying MAC connect fons MC, as shown on the ri ght

hand side of Figure 3. Figure 4 shows the format of data as it flows

through the MAC | ayer. In the exanple shown, a second Bearer Connection BC2

has access to two 10 Shared Access Bearers SAB 1 and SAB2, so as to_ support

i nverse nul ti pl exi ng bigurgpchoswssehemaicallyeanchilg tenminad gt dlabile Earthafiatinge

Shared Access Begr, A variahle | h L t.gcol . data uni PDU
enters the MC caRS? PaiREER Ve sz R ERS A Phib ToB dhadesd i
the f 5 MAC Conn@ci itGQrestiadnkavdk 2. Mibr Readglk, W RIS 2 Miprised hapdrBbIMT.

including a MAC identity code (ID) which identifies the correspondi ng MAC
connection HC, i eonapderdrn whichrmumbeAGS piffdrataonbairdcatinng apgpilicatiobsetalVd; PDU

is passed to the Bearer Connection sub-layer as a Bearer Connection SDU. A
Bearer Connect i off> Heduwsr b ot anphicatians meay be @ vaige &denheny application.ap t he

Bear er Connecti on,t ich the SDU rel ate .0 form a rer .Connection PDU
which is then padisafit Wefutoll & Beste sricelife | RckT AN SrisaRgs and"
subdi vi ded i nt o &aafiffe 00ppeR DaP ik [Siykt (iﬁ[_bEL)‘. Drivef Wé&%rﬁﬁﬁﬁ% 8nBfysi cal
| ayer. If the Bearer Control PDU s are of fixed size, padding bits are

added wher e t hermobse tenminif 2 opemates MAL Iagerf prbfocals Be ik be Qostribed iPDéail A
reverse set of 25 operations_ is perfornmed on received Bearer Control PDU s
to convert Phem %Be &%@_5 prRydesrpPhysical ftgase todpdnterasn ¢adS; sieh as Pac

connection sub-| r t r [ | enmoval
of The. i ndi vi dust e B AaASq 851 5 FEHAs riRb HeARALF Sl B Rl

assi gns a uni quecdwéetedientant dntemde 100 a6 raldCrrequkendp mhddulASkdenfodu@giect i on
MC and the MAC connection sublayer is subsequent?y responsi bl e for

i dentifyi ng dat asuppetk on¢ rasnmdief sigrdtancust frequeneyn pkannels rfor dragsmissiognémg t he
correct MAC identity. code to them The Bearer connection sub-layer controls
the nul tipl exi ng™4f'%Pnverse 5 mul ti pl exi ng of MAC connections MC to Bearer

Connect i ong5BC accor dirfgadiend ) ﬁ%é’ét wgtﬁg,%é CORRAR rRbioh 3¢ aMBGt beam B

connections. MAC connections with simlar bearer servite requirenents are
assi gned to the sarmtdddarthe safeltireld, ivdticiBiay TorexRaplede a@rnstaidiaonsaeilitd ayer
al so buffers data fromthe MAC connections and schedul es the use of each
Bearer Connect i Pt eIy SecsE AT NSRS fOf | T6¢RIVIBY 3¢ {ransteiftitgai n

(1 negot at e algi Bhyss Y bR SRR oLl B HI AP a0 0

bitrate, for eac connec I"on an agreed

Quality OF Servi gl@rdli%r sEfrediRhcy ERMHEIS ot in thetfervaYEEnd fhen INAERShsACHRS S
Bearer SAB, which may be varied 15 during the life of the Bearer

Connect i on20The ®¢elliteral@omteives andbtramsyndts inenglgeal brames svissh hasea Bevarage
Connections BC te?rer:[l re])((atfn? nz%é %u s’f\a%%igﬁ; orB%grrngfe%ely over the coverage areas of the spot
beams B. The global beam G carries at least one forward and one return
frequency channel.
The RF signals transmitted between the antenna 10 and satellite 12
25 comply with an air interface protocol. The satellite 12 acts as a repeater and
converts channels from multiple spot beams B into channels in a feeder beam F
and vice versa. The feeder beam F provides a link between the satellite 12 and

the LES 14 via an earth station antenna 16.



SAB-according to the requirements of each Bearer Connection BC. The 4 pnyi 2003
al l ocation of MAC connections MC to Bearer Connections BC and of Bear eP
Connections BC to Shared Access Bearers SAB may be 20 changed while the MAC
connections MC and Bearer Connections BC respectively are active. The
specific functions of each of the sub-layers within the MAC | ayer at the
MES 2 and the LES 14 are shown in nore detdil in Fi gure 5, with system
managenent, MES managenent and data transfer functions being 25 separated
hori zontal |y and t he AMACEDMACt Layer si8bptoandes , anBanaeréice Gmtvwent thensasdliite| ayer
and Bearer Control suhk-layer separated vertically. The MAC Layer signalling
pat hs are shown SORYBUHNEAtIONE \sySteReansk derregiiiah @F‘&‘?‘%ﬁ 22y auRl agr QﬂoM%ﬂn

bl ack and the d aths are sh i.nAhigh rey... 1 ril 2003
B Data traffic MEOREACN OB WEbT eledul dBihst A0hhpo8! &ming dnffiiec ™ o
a separate MAC Sielefgbey ofMBitimudiBiinthbs et p1bs thdSadfictohmifitdioh® an
associ at ed Bearer Connéction BC. The Bearer Connection BC routes the
traffic to 3he aysteni avchdasomlepbonynintende faxeandCATM. oThéserapplicutiondBfady bb The
MAC | ayer of each MES 2 suppaorts up to a_ predetern ned, nunber M of SAP
Handl ers MSH, upVR&oRCYsTeat¥t dsiaeviitinaldocaigd isesacky applioatian &y dsnvasiedi ons
BC, a Signallin : td S i fi.cal h i ng
signalling traf 19 P@e%ghgénél elggt?i ¢ n%ﬁzgargglgge@%n1r%§t{13réuéﬁ@{nlg0%gg]éé}_ wa':(gg i
Bearer Control Bfelcriednerpmends to a respective Shared Access 10 Bearer SAB.
At both the - MES 2 and the LES 14, the system managenent part of the MAC

| ayer includes a MAC biguiesd shuBs the Botoool lagorsnised by the\siidg2 andBGRLESA 4

Bear er Cont ol nager BCTM ..each of whjch is al s active. Wthin the MES
mamagerrentE ay erOR 8F &F AppHeations dAr ypige o) %{n&rs;t_wigm@nw%m}gepgmw are

MES Bear er Conn Lan n Bnd : r .
MBCTM t hus the%qlvﬁggl g}?‘g{ LCMQ%W&{ ns oﬁpifygﬁléﬁgt?{nga%ﬁﬁgéléﬂhéds}%@aﬁl e the
LES MAC | ayer hasgrafitnd feb&scintOwith dishuferlypsPIAOlayeaahd NMaSmberof 84tai S

| ogged on to the LES 14. The MAC Broker MB forwards signalling information

bet ween a 20 Br dkegssApeiatss dPsi far eAPyjctivgi gonreelivESThACGVINK A dgear afsignst o one
of the SAP handl.er or, t hr.ough t he. MES. Bear.er ection Manager MBCM
to the system n&?&é‘é’@t arébé?@?‘ta%?nﬂgéft!yoﬂf l\?ﬁﬁvéb‘?er( %S/I Wieﬁ‘ﬂ‘ fCBP’ﬁ‘gP “t he

si gnal | i ngq4 nf Ordé?&‘lcﬁﬂg 'oﬂt&np@cgioh?éﬂm&é@%bbﬁﬁgd Abkhe a chiestusisapeld:i ng
PDU s are routed through the Bearer Control "manager Mto one of the 25
Bearer Control framgotiated BEing ahenllsi DraldrmnQuBbilty of Beevide,f deusnt hededd from

data PDU s by a signalling connection ID prefix. The MAC Broker MB at the
LES 14 al so assilBA8depropghpbeaicn a mipnum ditraie mprimuipdelaydetmea abdations

M. 1 April 2Q9§ whether data can be lost if not transmitted within a specified time), and
encryption. .
20 The MAC layer comprises three sub-layers: the MAC connection sub-

layer, the Bearer Connection sub-layer and the Bearer Control sub-layer, each
of which are described in greater detail below.

Below the MAC layer are a Bearer layer, which converts data intended
for a bearer or physical channel to a format for that channel, and a Physical

25 Layer which transmits the formatted data on the channel.

Figure 3 shows how individual MAC connections MC are mapped
onto Bearer Connections BC so as to meet the Quality of Service
requirements. A first MAC connection MC1 supplies bursts of data MD1 to a

first Bearer Connection BC1, while access to a second Bearer Connection



9 The Bearer Control Manager BCTM at both the LES 14 and the MES 2 i $ April 2003
responsi ble for creating the Bearer Control functions BCT. At the LES f4,
.the Bearer Control Manager BCTMinitially creates Bearer Control functions
BCT to support intended types of service, prior to any MES s 5 | ogging on
to the LES 14. As each MES 2 will nornmally only be able to transmt and
receive through a single Bearer Interface fnit " B U it initially creates a
Bearer Control function BCT which supports the Signalling Bearer Connection
SBC, but may be BO2ustshied ihdime detvaden daypdDd frodataaseBemd MA Comnaedtionan BC.
The LES 14 may | ater copmand the MES, 2 to change, tq a 10 nore suitable type
of Bearer Contr MG damMiSrirompsthipd AL Gospeetinn V6B, nanager MBCTM at t he

LES 14 perforns a bro i L i t of, the
Bearer Connections SBJE% qulafsx&'?%caaﬁ:ﬁeegg?ﬁgﬁﬂéc}%ﬁ%@?lt%%C%Q%a@ar%@ared
attachnent of thAc&@,@B@EreQSWE%chIshifhp})&?oﬁ%adﬁiys%ﬂ&lﬁ&hél. Bad portied JYES
Bearer Control nanager 15 MBCTM polls each of the Bearer Control functions
BCT at the SES 1theWAR rassigudddtobeach wfplr BeatebConhertinns BE wareed abEBdiig tand t he

pol l ed control functions return an indjcatign qof whether they can
support the revié@dﬁlﬁi@f 8?%%6@@‘?‘5@@@6‘?10%@1“ erbaprg MRCreanrgsioneMionses

recei ved, the ngg . M then indicates to the MES
Bear er @nnect%%w’@égg?iﬁml |§?1F1%<§g;§he Bearer Control functions
BCT shoul d be attachegigug: 4 RRowSHeSBEmBET Rta 400 TRMWsI tRbuBkThe VIXC RgRF.€r
Connection Manager BCMis responsible for creating instances of the MES
Bear er Connecti o MerexgmplevBeiwn, ansecond tBeare Canneeteant BE2dhastdgeess BS twd f or
each | ogged_on S 2, while anly o instapce, s 25 created at the MES 2.
The MES Begper g‘i‘ﬁﬁ%‘%tﬁ&?ﬁﬁ/ﬁﬁﬁ@%’ﬁ Mc? té@héhesodéﬁat%e%ﬁPBPrtoBWﬁéséti ons

BC. Each B ¥ i 13008 M4 &nto |
ach Bearer d@ggﬁ%ﬁg@g ﬁf(%.d:%o cﬂbﬁstefgf&% th4 énto 'rﬁoré’gﬁeaﬁl\c}%g@%x%ﬁ

traffic in one can be at 0 one or no

connections via AotgseBeaeei ng SAP handl ers MsH. 1 April 2003 10 At the
MES 2, zero or any nunber up to a predeterm ned maxi num of data Bearer
Connections BC may be Arvasigeledength YD pratnselidpip, unib&iHe PDM entees theeast

one Signalling rer, Connection SBC. ate.data Bear ctions SBC,
BC may be used 5@@@&%"?&&%? PEd 2 eyt g%aém a@%@rﬁa&fvel Y,
where an MgS 2 hpsyauddrinb@ort saBsHRE YEMA @ KballSr 8BY CarldOa MRROKhilEFUM T, P! €

si mul t aneous bearers, one data Bearer Connection BC may be assigned to each
Bearer Control fimebdimgna BOIC idskiity oodee@dD) emichMdentifiesabs comesgonding MAeGti al |y
to a primary data Bearer_ Connection BC until the capacity t he sqci at ed
primary bearer i®NERNEMC 45 8 edv\'tﬁitgﬁnI@MAfOPEé?ﬁ?i@ﬁad%%t Iﬁéua?@egi‘%' gned
to a secondary d?ibg‘l E?ﬁ[s.%d 80 eﬁ&érgx“c%leac?iéﬁ%ﬁﬂ&?er%};t{‘l\ﬁgﬁéf%%ﬂ@&%n

bearer. In this way, e secondary Dbearer 1s used onl here 1's no

spare capacity ofDUne PédrBBCyndeeeld€headet! BOMshdvirsils2|BCD areeited tdsidemity be
swi tched between the bearers transparently to the a&gl ications for i ch

t he connec2fons thehearar &omagctiongomiacinthet SV egletes Madonn adkeater Si9ngeatian s
passed from each re-  Conpection,BC to_the attached Bear Cont.rol, BC
Bith a Bearer CoRRDLvRsh P ABET braBAta PR REAtenGoRBEl Si-B5fdbeoh ibeb-and
the Bearer Contr gl ' i j it y Ay iRy bear er
to assign the Bear E@%ﬁﬁ%ﬁ?on g‘ti g”ﬁé%%@@%@% ios %Ee?gﬁ%a\r”@ggnpl e,
wher e the bear erlfithe Bedfer (Tontrob ROV’ s henoftixahsize, hmadBagrtats dtontdal whire

assigns tine slots within the frequenci; channel , the Bearer Control BCT
recei ves the beathgre SDUSYITiciENt Fpth 40 dlhseBearst antiol RLY o Af revstsel shqth, and

transmts ch bearer SDU in one of the time slots i dto t

oo eanonaae sostftions haeRoBitd ehifed REFeRCRhEo TR Eobfbrtoinse
created or nodi fyeq, %Mﬁﬁtﬁmgp&qé&ma? afiofl € received at the renote
end, the Bearer Control function BCT at at end assenbles the PDU s and
routes themto the coThedAS€] goaleciioy sob-lajat anddmgese theCeneatdat, i moaint8B@ice BC

according to the connection ID |abel included within them_ The Bear e{!
Connecti on BC t hdii gyt remevaltiathe dndividuab MaAEt connections dier Dunpe £8tor di ng

to the MAC . , Apri | 11 connection abel ..included wit R h~t he
data. Were the S(fiftug’ éié%}iarobo génﬁs&@lso%%ﬁtﬂ%a%&é‘eﬁggtgy tgjoﬁfé t% ﬁ%gr}llds}{e&c
encrypted data, it perforns a decrypting function on the data before
passing it to the correct SAP handler MSH. The SAP handl er MSH t hen sends
the data through the UDLL to the 5 appropriate application. The Signalling
Bearer Connections) SBC and the data Bearer Connections) BC may share
access to a single Bearer Control BCT, so that signalling and nessage data
are multiplexed onto the sane bearer. .\Where an MES 2 supports nultiple
concurrent bearers, a Signalling Bearer Connection 10 SBC nay be attached
to nore than one Bearer Control BCT, so that signalling data is inverse
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one ‘bearer when another bearer is tenporarily unavailable, for exarrpll ﬁpWEbeS
* being retuned. The functions of each of the parts of the MAC | ayer w e
15 summarised bel ow. MAC Broker The MAC Broker MB supports the UDLL
applications and has a broker access point (BAP) through which nessages are
passed between the applications and the MES MAC Manager MM The MAC Broker
MB 20 includes a database of supported UDLL services to determ ne whether a
request ed MAC connecti on MC can be supported. The MAC Broker MB creates and
manages the MES chitedilandg€raad tiat MIAG cdiBcBon sutdayeg liesubssfueniterdsporsitsiat ed,
while at the LES 14, one instance is created for each | ogged-on MES 2. 25
The MAC Broker N&F isenfyingsdagmblogkyiipmdiffesat adtivgtcongectionsandnssigningcthe MAC
connection during_cal,l tablish t 1 April 2003 12 Each SAP handl er
provi des a user cggfgthgé‘ﬁ'éig?ti‘%ﬁofﬁpoeq’?@ce bet ween a UDLL application and
the attached data Be r L @i 14 ' | : | C
identity code. The Sigﬁh%%g?g? %ngc?l%? giﬂﬁsléy?gté g?gkﬁtﬁafﬁpw %kéﬁ%i‘%d;?%&r?gﬁ he
gener ati on of amiultipkpmgsef MaAQ asnredtoss Bitakd BegremE®aageond Biliacoogdiagcal |,
including tinmers to detect erroneous operation during a call. The SAP

handl er encapsult@tlssarice regrsmenpis PN Met conpegtionsi MG pennestions witbd MAC
| D | abel, and busff S bth% dsata befeore ser}di n% iat itoc{l'{e sesoci at?j Bear er
Connection. The “SAF hafdier " CERus" AR E0Rt P51 AHERS 0°t OBE S&fFfce to

prevent nore dai@retih BECThY Batel ddieltidn &ib-Iagerf d1kd bufflls Hag O daand! er
provi des status information to the associ ated Bearer Connection, such as

the fill |evel MAIQ sorneetimsi anddschedules fher useTofeedshaBearerCG0omectiombyukes t hi s
information to adjust jts scheduling of data between the SAP handl ers
attached tH it. apwcials MAE, comeptiens; $Qy98 nor M@ditainpihes rgEolated nquabty ofie SAP

handlers is full d I a i UL tEHﬁP(‘15 of
t he correspondi r?ar%cs%glﬁﬁec%%l (;)%Q}rgﬁjpi eé%gﬁ% r@%ﬁ@%%egelgg%,’ tf{;rﬁg; ear er
Connecti on pref epogiddtiahl y receives data fromthat SAP handler. |If the
Bearer Connection cannot neet the service requirenents of all of the SAP

handl ers a~tached t o Far eath BsadEoanestionald€, an agteed NESliBe & derdoniressti on
Manager MBCM request i tenporary.incyease inh th | qcati on of capacity
to that 20 Bearéf* %?#%é&idﬁﬁr%?r 'ﬁ}‘?es_}@é%{icheéﬁheF’c‘ﬂr %éﬁf‘g}hfnaﬁ}f’é‘f@ Bear er
Connect i om Bnageki,BEM fiREBr 461 HdTReBonddcBBh! e BEAEMIdnAB] sG6Gkpeed from

each of the Bearer nnections, how to assign the bearer capacity dvail able

to each Bearer Guaaped adcesichy the BxakaveConniebiorth BCeabehd SEaad eXccéssrBeaedrs ons.
25 For each SAP handler at an MES 2, there is_a corresponding SAP handl er
at the LES 14. TH\B ageordingto hapedinrementsofeoarh Bsater Conegsdian Bhe duration of

the relevant call. Oqg]gcl ?qk?‘%g"l’fbg?ié‘g enotgéﬁngﬁgﬁg%%bggre%%naﬁéﬁﬁﬁéat ed

with the SAP handl er s?g e er ca 17 Apri |
2003 13 it is sehdupf Peafel CAMeBMYl BC ¢ SHak@ tARcB:0Be&ErsPSAB magebyed and

transmtted data, although one of these is not used in sinplex calls.
20 changed while the MAC connections MC and Bearer Connections BC
respectively are active.

The specific functions of each of the sub-layers within the MAC layer
at the MES 2 and the LES 14 are shown in more detail in Figure 5, with
system management, MES management and data transfer functions being

25 separated horizontally and the MAC Connection sub-layer, Bearer Connection
sub-layer and Bearer Control sub-layer separated vertically. The MAC Layer

signalling paths are shown in dark grey, the user data traffic paths are shown

in black and the data management paths are shown in light grey.



MES MAC Manager 5 The MES MAC Manager MW attenpts to set up a | ocal 1%@%1 2003
handl er when it receives a call set-up message fromthe local UDLL or fTom
.the renote MAC | ayer. The SAP handler is set up according to Quality of
Service paraneters supplied in the call set-up nessage, but in the case of
a locally initiated call these paraneters pay be nodified if the renote
party 10 signals that sonme of the Quality 8f  Service paraneters are not
accepted. The Quality of Service paranmeters may include a nmaxi num

accept abl e del ay, whiBDatanteaffioefrormckackdJDLLL $ervice raotess paninty SARY] SaP@sisa

| ower acceptabl e rna)g' mum and 1\rr/y:;}%/ al so i n¢clude an indjcation of é%he type of

encryption requiRassed tprresepatats M e2Ad dHandber Md lo MPH2 ynichyrauteshe dpta” | apel

which is 15 app 0. data . itt . 5 bef or e, he
call is accept e?%@gttheanr %ﬁ@?lé{egaﬁ{yfﬁr géjnn\%}lgcﬂ%p%is@% E ﬁgr%_k/?én_f‘ﬁ“?%& BE_
assigned. The cablites Wetrafii® t& #RCaskiREE VRO br idee Bairer @BRtrdIFahdtRIAs BET1 Ng up
mul tiple SAP handl ers by making repeated call attenpts before the call is

accepted. VWhen alhobAC dalel of eachuidESES sigperts siprte aepredaderinmioed timabddMlof t he

MES MAC Manager MVM 20 dﬁear ches for existing SAP handl ers having the sane
| abel val ue as t¥el Ubendlers MSehiunto 2 pEpdstsrmanednaumben Nsaser fatgdiessgie t o

2l o passes UDLICOTRRAR HCmdcSiiating, BeEE CRhlied ainboratfealtRleT M

appropriate SAP haahe™MAL sigaaigs RafiicCaid16né at mdre (Buafh CordtRP Funciddid
forwards signalling between the S Bearer Connection Manager MBCM and the

SAP handl ers. NVE3CBe&aeh Bearenéiniroh BlEhagreesponds fpairkspROd Skardh A cvES
Bearer Connpecti g@ Maggggr MBCM is created by the Bearer Connection Manager
BCM a sindPe i nSFaLsk s created at the MES 2, while one instance per

| ogged on MES 2 is cr : [ nager
MBCM control s the at téghﬁgln?‘%%gggé@c#%e%%@g% hﬁ%%%nr?gg%hg%tst th{c:){ ear er
Connecti ons suchht MAC hgeMAchrien AENIA® brokeMB| h)Baater Sednhecttor ®BMunhgament s
are net, and allows renegotiation of the attachnments if the specified

Qual ity of ServiBeM amhaBegeer antrof manpgs BieiMe eadb ahwbichos abaysgstiveBCOM at
the LES 14 is al e Lble for creati Bearer t, on

requesting chang@gthi‘mﬁ’t%%ﬁﬁ I&ﬁ“@ﬁ‘ﬁﬁrﬁ:{i lg};,e:r tﬁ%g %ghﬁgﬁwﬁ _ nﬁ%@l[l?%&%nager
MBCM al so ijgser tgiahiger WMERINIDad MEX 88&k} C38nd@R2ANESadeh MBECM, AW 8 MERT OUgh
t he Bearer Connection Manager BCM so that they can be routed to the correct
MES 2 or to the Bearere€ConthldSmansgea MBCEAM;t thes ieSMES MACdaycrecomtdingpbely t he

MES Bearer Connection Manager MBCM 1 S attachefii a C connectio % to a f
orward path (i.eone seacy sepwhie thech kA iAo fpyerr %S‘Elﬁ’smﬁ)i&@?esﬁge | er

MBH i ssues a re tfoggac %E@%Swﬁgglﬁffolgg@d‘&??ﬂh‘éiﬁ@f jager MBCM via the

MES MAC Manager attach | an appropriate Bearer Connection

BC. This request inclypeMAld Bebker eIl domairds aipthalldgUinforpation edivedry aof
Service requirenments for the MAC 20 connection. The MES Bearer Connection

Manager NMBZM pol Beokendhcess Poing (BAR),otia therMES M AksMianagee MM, todone h€theany of
themare able to port t equire ugld of service. . The B

Connect i ons resp%%g%@[‘glﬁ@rﬁsy ?r%ﬂgﬁgeWéSWﬁé PB‘???‘OB %F@%h&ccept
uncondi tional ly, i i Ik i d

addi ti onal resoutrO ggggggélgﬁglﬂ%a gmggglﬁgggfgaﬁécggﬂg@g\%x%agg:gﬁgzgfgﬁhgdrf fb‘lr'rrrllgtsl\/ES
Bear er Connect i othe Mpnaliti ivGMatiteinte M AC nayee Sigraking D @By Thdse tsipnaBingr er
Connections offered to accept the connection and if so,_ which one tq

select. This sel RV varetgried theaughrthe Sragh Liontiol mppaged BE T oneegbihieces

ded B i d : li 1 |
2003 15 SePy! ce BEtHT ORrOTRRCE L, The SaRlte R B Rir sl n™P"!
connect’ on BC anguaphens 89 aitallie SRAGTonHIRAK! PR HAG BrékePMBlat HR

accept the connection, the non-encrypting conhection nmay be selected i

data encrypti on LESridtalsteaseipnsaMAGrdnacdtiondD’ sl thy diferpnta¥ldiGbdmectiodsf no
sui tabl e existing Bearer Connection BC offers to accept the connection, the
MES Bearer ConneG-on Manager MBCM creates a new Bearer Connection BC In
this case, or if the only offer is conditional on nore bandw dth being

avai | abl e, then the MES Bearer Connection Manager MBCM requests additi onal
bandwi dth fromthe MES Bearer Control Mnager 10 MBCTM which assigns

addi tional bandw dth as descri bed bel ow. Provided that additional bandw dth
is avail able, the MES Bearer Control Manager MBCTM i nforns the Bearer
Connecti on Manager BCM which in turn infornms the Bearer Connection, that
the additional capacity has been granted. The Bearer Connection updates its
assigned capacity setting and 15 its MAC connection scheduling to include

t he new MAC connection. The MES Bearer Connection Manager MBCM at the LES
14 then sends an uttac~ nessage to the MES 2 over the Signalling Bearer

o P~ N -



Bear er Connection Manager BCM The nessage is passed to the rel evant1 . 3
MAC/ SAP Handl er at the MES 2, which then instructs the correspondi ng ztborﬂ/%go
.Bearer Connection Manager MBCMto create or anmend the capacity of the

recei ving Bearer Connection to match that of the transmitting Bearer
Connection capacity at the LES 14. The MES 2 then sends an acknow edgenent
signal back to the LES 14 to allow the conflection to nove to its active
state. 25 When a new MAC connection is set up at the MES 2 a sim|ar
procedur e takes pl aceThaBedrouGhntrbleMdriger BGIAI ad botif thalURSc i awd thef MES

bandwi dt h t akes gl_ ace at .the LES 14, since the LES 14 al ways manages the
al | ocation of bafhdrepensible forgrepting tgsBaaserscantee! fupptirnstBeh. Aadhe BESr er

Comest1 on, SUPROLd yEohflel &R AR\ TR IRALE RSl o
bet ween MAC/ SAP tdapehRr BCYSH @??;Sd?@ ERR Bpeoflesidd pldif feneptMBear er

Connections can be assigned different Quali'ty of Service attributes and the
groups of MAC cologgingi @ng dreeLESs14nks each BEES @r wilbmoeullyonslyabe abldi tog t o
their Quality of Service requirenents. Data passed thrqugh_a particul ar

Bear er Connect i offansgut gdhiaceieq throughpesinele Repiereltsréree ot Blbelt wéfialiyt h an
| denti fying Bear@réatgsog%eeﬁﬁér%n#ﬂgi i iiont ﬁ%@éééﬁ%&g&?%ﬁé%@@@g%‘%&q i | e

nmul ti pl exes MAC ¢€onnect1ons onto an under rer,

a receivi ng Beargsndeefitie §BONbEtealt b ufufabM for Pidetath dfds’ FUERE BALP t O
t he appropri.ate MAC/ SAP Handl er usi ng their MAC ID |l abel”. A transmtting

Bear er Connect i oQonneansd 8G ThHeel E#\C4anay {aat comm&Elthe MESG? th nlganige to tas

speci f. ", ality of 15 Service a' -ributes. Bear connections nmay al so
suppor t dat?g enc‘%‘%ﬁ’tﬁ“&ﬁblﬁﬁﬁpq 3%?%‘3 t‘i"hg‘!‘"@%%@ﬁ nore than one Shared
Access Bearer. The ra I i ap%i% (gﬁi\[,\ﬁ r ection
and t he underlying Be)zrageer Eél)\ﬁ'%%gf el"lg}slﬁ‘cc)ileliﬁer ﬁgﬁa y Zﬂ%gﬁg\?\lﬁdﬁfoﬁg%nmnt
by the Bearer Cobtoketing fihctibidiwvhBg aih@rché@svRCthe GtatusThiethe Bearat CoMtlectiordat a i s

read from 20 the connected MAC/ SAP Handl ers MSH by the Bearer Connection is
al so det ermi ned d§Ct BE sareguired.nfoassxiampleetn chapgeHae ataehmeent@inthedBeaser, but

th f reading that data is detetn Lthe B ti
aceoraing Lo & helhHEEH kit Botrer CPPERE G e NES HEgeE b’ AURReLy of
service of jgach pipdfig MQe%PoHﬁQ@eQ{eg r(\:‘}ﬁ?{i‘ﬁl RACTSIRBET BEWe RS FORARMAL | ON

is to be attached to a Bearer Connect e Bearer Connection Manager BCM
at the LES 14 potdutd basuppotted bg the bisoeialddaviES Land et palied cohtrbl fanciddrisach
request, includi ngl i nformat | on about the new MAC connecti on. Each Bearer

connection ret urRsTorsaurafan Hidieatioasplowhether thay, sy supposte heetpvissA dBeardnal | v
d 1 il..20 bt | h
o eccented ” & Al 00 Benseld L) CoSSaEniEnt R B BE 11t

above, the MES Beaiites]l anRf tMBTTWINGERinMB4M tthahe SMESCBEaran Co4hsdtion
Bearer Connection or creates a new one. If an existing Bearer Connection is

sel ected, RO is Mapager ddBETM t whicheofihe Bearerofentrolr funkonse WOWAch@ddbsct i on,

given access 10 LS,8PRRPILRLS BT YR SErond 2 usts Tts schedul ing

The Bearer Connection Manager BCM is responsible for creating
instances of the MES Bearer Connection Manager MBCM; one instance is
created at the LES 14 for each logged on MES 2, while only one instance is

25 created at the MES 2. The MES Bearer Connection Manager MBCM creates
the data Bearer Connections BC. Each Bearer Connection BC is
unidirectional, i.e. it only handles traffic in one direction, and can be attached

to one or more MAC connections via corresponding SAP handlers MSH.



MAC connection's Quality of Service details. Each Bearer Connection ﬁ‘lpﬁ)?u 2003
nonitors the state of its associ ated MAC/ SAP Handl ers MSH, such as th

level of their transmit buffers. If a 10 particul ar MAC/ SAP Handl er's
transmt buffer exceeds a certain threshold, the Bearer Connection may
tenporarily increase the bandw dth available to that MAC SAP Handl er,

provided the Quality of Service requi rementls of the other connected MAC/ SAP
Handl ers MSH is still net. However, if these requirenments cannot be net,

t he Bearer C :nnecti ofttheMES2, zaqumahyhumbbm;iﬁ) MuSdBeamieed Gaxiraahi ofn
Manager MBCM and, t hence to the MES Bearer Control  Manager MBCTM to increase
the all ocated caffia Bearer &Fonﬁlﬁ‘atml?,e%pemarj&?n’@c‘?l?eéﬁlonhﬁmé‘ﬂtﬁ%ﬁﬂﬁlﬁh’nttogf—lt QVAC

connections to Bear nec t he d t he
Bearer Connect i o‘ﬁ@h gl%flé{]gp?n lﬂ)%g%ﬁgrelr_égg’%ﬁ&loé‘i %ﬁgu ﬁp?"‘fg aq?r%)?

adj usted i n accarélaRegold $BCa BeaSSbe s Ruffien &R rintePand Sin tion
Manager The Bearer Connecti on I\/anagereIIBJCM i's ll}esponsf%ﬁ“?a for tﬁgﬁggggtl on
and del eti of of dawe AlisEn8batywiGonnadES2 Managkipte viBSMivaisgindlib ablg t35
Bearer Connections and hroadcast Bearer Connections, creating a_single MES
Bear er Connect i cHPREH FFHPIvEORREneoys hEsers, gpe éa@e%ee@reatféomﬁg&%@@ P8y each

MES 2 at the LE h CM uses
the MES I D code 1% ésgA%deEosigagcth%a%eﬁgC%}rsosl213@0@1%%1 rom ’[]Iﬁl@‘ agés.h&l%/?{;@%gﬂd Ap il
2003 18 renpte '\ﬁﬁgﬁed réfeRn ALy &5 ROPHAGY idagt BBAEr ConhdteioYESCB@RIICthe
Connecti on Manager at the 'LES 14. The Bearer Connecti on Manager BCM at
the LES 14 creatcapa&tygnﬁlthe ra;s@eacérprimmebcarmms $eﬁch¢(htafb&SWhlohaM1t6nt act
the LES 14 @ on. I\I)[ Bear er nection Man t the I\/Ic_:;%
creates a 4 faul"tons?‘ij’r?éﬁ ﬁga‘iﬁeéﬁs@n ne SEFBHARE t\?vl@‘??r%{ HFJEFL?EOP Qtity

code, Lo provide,signad LG, URSIRAS dhARSRANE WAL WRPLbRGAES,2: rdolihe LES

14. The Signalling Bearer nnec oes not’ "suppo

MAC/ SAP Handl er sorlpiivhell theAC Ay, s[ﬁﬁ'e Thpdddy| o ehet privhhryCbdass Bt indivdded) the

10 Signalling Bearer Connection SBC to and fromthe Bearer Connection

Manager BCM ThecoBaegtions Ceamndet switciithdgbveeBCie dearstse trapspagentiyerto t the

assi gnnment of MAC & %nec |on€ g Bear er,. connectlong and t he assi gnnent of
ipgIgRe forep e r

Bear er Cunnect i dP®EEPE CORECHANS WEIGHSERKEr to reassign bandwi dt h
15 if an MgS Bearer Cppd ﬁﬁiltlﬂ\@fb’ﬁgﬁfiﬁé'\@%EMﬂa&atQ‘ﬁ'ﬁaé&@@tﬁcﬁntéﬁcﬁ@?ééfee

addi ti onal bandw dth, for exanple due to conpetition from other
entities. \Wen t@mrﬁemchnmmhe@ttamdmemge@oxﬁﬁMB@whﬂ Bsarar Cequexsionf or
bandw dt h from an VES Bearer Connecti on Manager it sends a 20 command

to a sel ected otlAksl WewifEug e %ﬁfﬁ%&@@#tmnﬁge@n Hﬁﬁ?eétp?ﬂ%@& BEhds a
revi se command tg. ¢ rﬁﬁxﬁ'esOf fcha |at tgﬁg%agﬁim%x%?%oa@?i Qné %Lﬂfe‘? their

capaC| ty to a basi eve nnecti O

The revise commenéiedfiéh Eétﬁse@doﬂé}’ngt fzﬁtH}EﬁbBB&roerexﬁﬁpkrwheM&magﬁarmM to
the Bearer Controls BCT, which then support the basic levels of 25 the

attached BRdrer iGomeney clansgl m&efﬁ@e@rr@omw tﬁﬁmmmm tirae SWESWBbaT@lﬁ
Connecti on Manager NMBCM whi uest Oﬁiﬁdl tion bandghcgr . Th
Bearer Control MATRGETY § Stg ‘E)“t’f §C§é(§? W W‘ﬁ ger
MBCM to confirmyhg b%&%rdrﬁmtka ‘ta'aCfferh&g’%ﬂ,dAntd' PRI RANSGEE- SDU in one

of the time slots assigned to the corresponding Bearer Connection BC when

that Bearer Connection BC was created or modified.

25 When the bearer PDU’s are received at the remote end, the Bearer
Control function BCT at that end assembles the PDU’s and routes them to the
correct signalling or data Bearer Connection SBC, BC according to the
connection ID label included within them. The Bearer Connection BC then

routes the data to the correct SAP handler MSH according to the MAC



1-April 2003 19 One of the MES Bearer Connection Managers is select eg | 2003
turn to send the revise command, and a pointer is updated to indicat Apﬂez

. hext MES Bearer Connection Manager MBCMto be sel ected when a request for
bandwi dth is next received by the Bearer Connection Manager BCM If the 5
sel ected MES Bearer Connection Manager MBCMis not able to make sufficient
bandwi dth, the revise command is sent to tthe next MES Bearer Connection
Manager MBCM indicated by the pointer and so on until sufficient bandw dth

i s made avai | ablcennddtiohniD t hbelpimudedesl ofithiecthai datag Wherdwildt dataoBearenew
Bearer Connection, other NMNES Bearer Connection 10 Managers are prevented
from requesting Goraestion BC ban dreritsat partor handle B@&W@Fﬁdﬁ@fﬁe& PYHYMS| §

[ ffici b I f all of

Connect | on Nanager s il SR <o SeRlbetor dasie shRnu® Rffenar dEnEr
Connecti on NBnag@SHNwSrAﬂﬂHﬁmﬂqstmﬁleHas@Hau fHeNdat tHrHh g fH%CUDEEtto]tﬁe
insufficient resources are available. |If the bandw dth Tequest is nmade

during an & t enpbptoprisetapppcaionew MAC connectl on, the MAC connection is
rejected. Signalling Bearer Connection As descri bed above, _at |east one

i nstance of a Si gnal 'Theg Stgnailing Brargssn kopneioneBcSBS ¢nd the daeh Bersr2 and
t the LES 14, B Co {
Gontrol - pour s SuRSURREDC ol el erRLrt R B ER Lot o ons SRt b

nmeans of a si gnaldnalifhg Idadcxﬁeleagédﬁh Red uftieald édig tRedhe bddddn §e©in SBC
can be shared between rrultl pl e MES functions at the LES 14, because the
signal | i ng dat a MBS &nshppbrt§ motiple fcbeaerent bESess, asSlghad;lmmljearsm@dnﬂmtlam MVES

| D | abel . ltiple Signalli Bear er Connecti ons_ nmay att hedt
di fferent Shar e%%&@é’ elﬁé%ﬁr’l?ldéo e Hhagp aﬁé&"é‘?”kﬁ% He&t ﬁmggalgp%at ed,

[t is Tnstruct edp ol S aakhl g BRRRNBRNEREL 40 SBGI B HaGmiREsSL ved

signal li ng nessages a are rou ear er

Manager BCM to ide bearkr ABeh lnetBBBbeerap Rirpirhalyeurldirsl| 503 6 exadiple GheRn
Manager MBCM specified by the signalling nessage’'s MES ID. Two specific

types of signal Ibeing rebmadcti on will now be descri bed 5 Common Signal | ing
Connection The LES 1 S. nai Ial ns at |east o e nal

bearer connection CS efg/aa/ (9% thg Bafts 9 W%ﬂ? E’bg‘t 4 Bgn and
to multiplg MES g Lbgngamon SI gnal i ng bearer connectl on CSBC i s used
where no ot her Sogli?%aé Rannel has yet been established, or no other

channel is 10 aWAICaBtoker In the MES to LES direction, transm ssions through
t he conmmon signalling_bearer connection CSBC are[?erforned by random

access, since there igenMag Broker B curpapache WL tapphcationhaddi bas dy t he

LES. These tran i r r
connecti ons, or %E%%eﬁ eagfess @Yx}tb(r%Alﬁgl S%ugatﬁtrﬁch?ﬁ%@gé&égé%ss% rf.')%{v}geen the

particul ar transpphédtidns rataheSMES MUC Cifafshed SUNMMATHYERA® HioRédMB N t he
LES to MES direction, the common signalling bearer connection CSBC is used

for broadc2lt constuddscatdatabasaniof suppork@SUNLIs peviidasetd, defernfiipe alhdtheraa i ng

return schedules to with th S | D used 20 to specify to which MES
2 the return scﬁswgﬁ@%@ ection MC can be supporte%l.

The MAC Broker MB creates and manages the MES MAC Managers:
at the MES 2, a single instance is created, while at the LES 14, one instance is
created for each logged-on MES 2.
25 The MAC Broker MB also assigns a unique MAC identity code ID to

each MAC connection during call establishment.

SAP Handler



MES Specific Signalling Bearer Connection An MES-specific signalling l%%i_i 5603
connection MSBC is set up at an MES 2, and correspondingly at the LEé "
.during registration of that MES 2. 25 The LES 14 assigns a bearer
connection I D and attaches a bearer to the MES specific signalling bearer
connection during the registration process, and may optionally assign a
maxi mum dur ati on and maxi mumidl e period t@ the connection. If a maxi mum
duration and maxi mumidl e period are specified by the LES 14, then in the
event that the maxi muBachu$ AP ihandlexpiovRizs akert dia corlneddn Inte?€R3 baflvedmx mum
idle period expires without the MES 2 having set up any service
connections, theUDES applicativeand theatieohndedats Beaugn Conhectivesind israssociated

reregi ster. The -speci fic~si,gnal li ear connect.i on MSBC i s used for
secu?e conmuni ca‘lf\v/ﬁgr? %@ﬁ&gﬁcﬂﬂ tﬂ)&%(’%gé{ﬁaasﬁ?eh rRaInfaLs 4 atﬁﬁ“@lﬂme

aut henti cation exc t he I E 116 oS i n
bgarer I(:onnlecti oerﬁ) %@%&?8‘%?3@’?@‘1&?& Q%B‘FJOS%QI %érgégﬁgg%?eoﬁps gérnall |gclhg%%éésj °

parameters &re séirgyechlhhmdidihg@miees tolietecy feorout bperbish Quridgdd catlxanpl e, i f
the MES 2 has multiple transceivers, it may be expected that greater

si gnal li ng capacity wih¢ SH® hsadigeancapsylates UIHd. fete intodd A C1RDYr pcladisigngl e
transcei vers and_,t he il ] s i,fy a,hi si,gnal | i.ng capac¢ity,  Broadcast
Bear er Connect i oweﬁsg?%g% i Cﬁ&@ﬁxﬁﬁw‘?ﬁﬂ% atg Before sg?.lgg Jhig F}}eng

Bear er Connecti opyssBteWHeater 'C%nﬁé&f%h.e@'h%’SAWH’aﬁ@E?E&fds %W&ﬁ&x'o?&at?ﬂ?@?&er BCM
to 15 su~:port broadcast conmunication fromthe LES 14 to multiple MES s 2.
Tl -xerefore, a sUbjlleserviansnpretvar nioredaadsingBeecsiesd Eomnindter dnfudlt t he LES 14
is associated with multi gl e receiver broadcast Bearer Connectjons, one at

each recei WPng MES 2. ThmeAPdRandieripsavides stafus infornationgonisassopiatpdBearer
established duri t he sef-up_ of t r oadeast, Bear.er nnect on,, so t hat
data can be 20 ngg?ri‘egﬁg?’ %%ﬁaasci%sgﬁ §V§‘u Pz‘ﬁ tﬁfégmét Q?t(a:ﬁfur}?eéh;[i%? n%?a\rgn. of
recei pt of broadcggiects %339RisifdrhRtMED adjust ECthbd@hg dfeda] PetGRENARE | ONS
for each of the MES s are set up. The transmitter broadcast Bearer

Connecti on can r8APileadlersBatacked tGahfec ekampleDif the trambntit data haffet obonet of
separ ate Bearer rols BCT, ) that 25 nmessages can pe broadcast on

mul tiple bearers?%ce)&thpr Eﬁm ﬁﬂsrﬁ’l?" Wé‘ﬁﬁﬁép“ﬁﬁ’é‘“‘Bgéf%Peg%ﬁf ur%ﬁﬁ%%“r"‘?ﬁ M
creates, itor r i i On e i ngle
MES Bear erq gont r?ﬁ ﬁ%gcr?g%gf&ﬁﬁrif Kgélelco%gcgfogzlsl\}g%'kgp éeeggﬁe%sﬁgﬁ%agef a
separate MES BeaCerinectioh pedfelvinaltyerecbiBes Bath Tidranke SUP hasdled-H ¢ B&rereach

| ogged-on MES 2. At the LES 14, the Bearer Control Manager BCTM creates

mul tipl e differ ehonBstpe cammitmest SheBETVice pppritemegtsdot 4lb pbthe SAP \hagdlsrs
conpatible wth 5 the,under.] yi bearer t S r di to the ,

di stribution of ?'ngd g‘? ‘tl\/l’f%geél%gr?dmteﬁﬁég%égsﬁ%yﬁ%?eabefr?gwgﬁﬂ Mapsuch as
singl e channel pMB@lW{ehﬁéstiﬁé%)np%?aé?@ﬁ&@éseqﬁttﬁe aftbeakiBADI cApRitHariBat
Control nust be accessible by all "MES's for signalling traffic. "As MES

typically @Aly hBemeadcmssctian dne theaBeareatCanttol nfinctitve Bhear MESCdBtarer
Manager BCTM at the MES Wreat es and regoves_ 10 Bearer K Controls BCT when
it is necessary tenpgsHen ManggeMBCM Ahen detempines froqathyinformatio reseived; ane

format, under IngLrugidofr He gegﬁ?lé&ﬂgctfién%,mhtouﬁ té‘%?siérf' ‘the bearer capacity

available to each Bearer Control function between the different Bearer

S

Connections.

25 For each SAP handler at an MES 2, there is a corresponding SAP
handler at the LES 14. This pair of SAP handlers exists throughout the
duration of the relevant call. Once a call has been terminated, the MAC ID

associated with the SAP handler pair may be reassigned to another call when



MES Bearer Control Manager . 15 The Bearer Control Mnager BCTM creag\e;@ ﬁ2003
- single instance of the MES Bearer Control Manager MBCTM connected bet s
.the MES Bearer Connection Manager MBCM and t he MES Channel Resource MCR or
resour~~es. At the MES 2, the only function of the MES Bearer Contr ol
Manager MBCTMis to informthe MES Channel Resource MCR which 20 Bearer
Control has been currently selected to ope1r3ate with the correspondi ng
Bearer Interface Unit. However at the LES 14, the MES Bearer Control
Manager MBCTM deit év st npsEdoh Sl blindBesis ableGoprocebs bothasssivd dddaragmitted
Connecti ons when_ the Bearer Connections are created or their capacity is
changed. 1n bot hdaasdthoeghonepisseds apteisedimsimplexablager MBCTM i nt er r ogat es
for the relevant MES 2 all of the local transmt or receive MES channel
resources, depending on the direction of the Bearer Connection, to

det er m ne what Bp@rseMA@maqlg%ertypes can be supported by the correspondi ng
MES Channel Res e MES 2, and which Bearer Control is
currently b&ing used Tie MBS MAT ManaArr i MMMOatadptcChange| upRasouslc SAPCR, i f
any. The MES Bearer_Control Manager MBCTM determ nes fromthis which of the
active Bearer Cokandlr vipgrit saceivigs ajqel serupymestrgedrom dheslospbVDéd. oy frome MES

2 and sends to each of t a Bearer, negtion attach ssage. T
Bearer Connectio eaff@ﬁ?h%@s}%é' i%h‘ais@g? Bgmﬁf‘fels gtugrac rrﬁieHEgc% @Haﬁt}’p&eand
its requested capagickpardnett@RBPR& iPielcaBCRE 0P hRAIO but & WeNSastidrher a
refused, qualified acceptance or unqualifred acceptance response. A refused

message i s generlatadly ifitidthé rcellitheseopdramettersimlaythe mogifedtif tthe réaate gparty

Connecti on Sr if .t heI\ ear er antrol determ nes that the Bearer 10
Connect i on1Pype §ignalytuhpeme f heRualityof Seyige parameteas arg vt acgepied-t e by

t he Bearer Contr . Th al i ccept an re n i ndi S ;that the
Bearer Connecti oﬁh%lgg %gE%S%S o# %%%g%?s[ %‘a&h @céﬁig! g ?15&3?181% queﬁgabﬁaea%}ﬁy,e ment s
speci fied. The owhizh mbi ek 26RREA aNARe EMBANDEItY Nelicaes S 1ddr hheplABR! er

Connection can only be . supported at a lower Quality of Service |evel than

that | 5 requestmdxim@m, amhinay, alsheingludé iani sdication pifatheetypayofi erdirygtion t hat
t he Bearer Connection uld be support W th a greater it f Service
than request ed, BAMEHH nidic FVIpcHE F‘?éﬁﬁﬁéé’f“%l%‘% ggsigélﬁg aa?%igﬂbﬁgé" h She
greater Quakity I i i & A\(Fﬁse t: er
VMBCTM t henqéel ecﬁjg egt%'redvtg?% %%tgar{fgﬂgéecg%gtrhe %\lfelrlo S r%%?rgg}eqﬂl tlggtcﬁg%? %?,«O t he
Bear er Connect i othe aemotedpdrty, tad villich pespons ®EAGID Bl sweigded.cThu cudb labbeisher

one of the Bearer Controls BCT can be renoved in favour of another. The MES
Bearer Control Ms§dderpriBatihe samg applicaipnesaiting, up geultiple SARt hasdlavabager

BCTM t t t he, B t i ff f Th | ect ed
means of suppor tPRGEAS R ectil hafer o PO i AEE Vel 38R B0 Vs
Bearer Connecti %t-wbnﬁ&@%]el\@g%ewﬁsfrmaﬂﬂwn&%umg MA@ ®anhgetQARIM4 At

an MES 2 a separate MES Channel Resource MCR is created for each Bearer
transmittek0and seechey for exidting fAR handlers ihawingdhg sarhe labElSvabhaantie BBEbuUr ce
MCR is inforned of all the Bea({éeii Coatrol cl asses that .are §/§B%gr ed, by its
associ at ed Bear ePPliFaiifsinnd epndsrife call sptow mesage fediecedsing dlst He” MOR
is connected to VR, Control Manager MBCTM and the Bearer Control
which i s assi gnethQ?ao |ts}§§s§gg{gp' interface. Wen the MES 2 logs on to the
LES 14 using a defaul TheiBES| IMAC MViadupet MxaVl abbe phesl UDUNE sidnallihg 1t
provides the LES 14 with details of the MES's transmitter and receiver
capabi | i ti es andmegsagest hgwsen therdiher Brokar MB santiothe@ppromeiste SAP bapsierr t .

The LES 14, creates a.Bearer trol sub-Jlayer for this. n S, 2, ipcluding
2 Set of 13%al MEGoRiEH fbihege iF Brererarely fich cBvaity SiaBilhiioRs e Piese
support ed Bear?r@%ﬁﬁcﬁg@ctiéxph&aﬂh&r‘mﬁcMQﬁdfh@%&f“ﬂﬂﬂﬁ&&m nes how rmany
bearers a particular can access concurrently, v~hat Bearer Control
types can be operated aild what Bearer 15 Control type is currently
operatio7al. The MES Channel Resources MCR al so contain power, frequency
and timng i nforM&S Beprerdronngetiensdaangared bearE~r. Initially, the LES 14
assunes that at |east one pair of transmt and receive MES 2 channel
resources will be active and uses the default Bearer Control type already
used for signalling to the LES 14. 20 Later, when a Bearer connection is
assigned to a Bearer Control or the capacity of an existing Bearer
connection is altered, as requested by the MES Bearer Connection Manager
MBCM at the LES 14, the MES Bearer Control Manager MBCTMrefers to the MES
Channel Resource MCR associated with the MES 2 and obtains the identity of
the currently operational Bearer 25 Control, its assigned channel frequency
and the set of possible Bearer Control types it can support. The MES Bearer
Control Manager MBCTM determnes fromthis information whether to select an

I T o ~ ~~ o . e " o R A~~~ I~ res T R A~



1 April 2003 25 dedicated interface between the MES Channel Resource ﬁ 2003
and the underlying bearer for the exchange of timng, frequency and ﬂ \]
.control data. 5 Bearer Control Each Bearer Control BCT provi des access to a
specific Shared Access Bearer for one or nore Bearer Connections BC. At the
LES 14, these Bearer Connections can be associated with different MES
instances. At its upper interface, the Bealer Control BCT receives Bearer
connection PDU s fromthe 10 Bearer Connections BC and maps these into the
Bearer Control PDU s Thé QMES! Be@ieneCstetort Makigar BEM ik ngedtéd &y e t he
appropriate Shared Access Bearer channel. In the reverse direction it
extracts Bearer Beagr eempastiopDlanager BEMex singlednisaoeds crptgdsit tlor MESaAsf er

to the appropriate. Bearer Connection inst e . identjfied Be r

Connection I D. 13’?‘%88%?“5&%‘?? P67 Logéedr Oaigﬁg&e’étcéﬁ“?f{l?ti tﬁ& I-1%% Wg]l-l}esﬁﬁ%on by
t he Bearer Contr B YA he
LES 14 can supporB"t3 a%gggﬁe{)cﬁcurrer?#eSﬁiaég%f]%cdggsﬁsﬂégggg}lﬁs%még{grﬁgécﬁﬁ ol s
BCT are not 5f r equEMAQ comagdbaRdBediomCutitiectibfis §Uth thMtShe M&S cdRhsctidn® Ngl e

transceiver, it may need to switch Bearer Controls BCT while it is |ogged
on 20 to the LESQualiyeplefdiviee mquiramentsraratmet andealBivesr cancgeitation etreer on

which it i i t dt it . Co ti .
ihich 1L 1% Lt et ed Lo LLAMERALY (A S, 08 af LS By Cornectons.
di ssimlar transport @4ahity FbrerREonetdEMahh b HRELBSMR &idi® SO

B
that the transmtter Bearer Contrgjf< |nclludes a sc egl}?l ng function to

determ ne 25 whetespansitdadorcaehtinieBesier Connetiondand Reqiestirtg titangbd & theiit S
PDU s for transm ssion, at a rate agreed when the Bearer Connection is
attached td0t he eparity. ThsrYIES Beagsn GonngetigeManagerdABEM alsp@msers thendESES 14

are capable of r ndi ng,.t o attach requests, a gﬁ)re i se ssages from
either the Beare pﬁ%ls%?ﬂppg PAS VR A t! orf)uli%ﬁ éﬂgKB%?l\ﬁg?’rera _Wﬁgc%’élarer
Control Manager WVBedddr WeM B&IRatBRay @hn GRMJURISIBEE GaRcORIES M fetd b usage
of the underlying Shared Access Bearers, they can determnm ne whet her

suffici ent bandweatdet MESiinatahedhtehe &ESrievi de t he Bearer Connection with the
bandwidth it has requested, or if 5 not, how nmuch bandw dth can be assi gned

toit. This decision HayPng| %a“t“_%}ﬁe ther YESc Boarer +amnechpe Manages MB{Mst i ng
Bearer Conpgcti OE'tt%?:ﬁE?@&'?\’fA?ecro%ﬁE&io SRHCClo PR @%ﬁﬂe 4524 Poel\f}ég’sgaﬁéa?er()f
g o nné s in

statistical nultrplexin non-realtine Bearer ction a common

channel or suppoCbhitetibybThell. ES MIATYS 8 PheamSer WISH Wifel arregtesaes 8RSMES
protocols operating in separate portions of the 10 bearer frane. The Bearer
Control s BCT t heBegeepanrectian dMaugghr Mkl yin the MESMALr Monager MMM, tohe MES

Bearer Connection n r MBCM for. user data Bear nnecti Qns r for
sending to the BRI ERCED AT CPBRPHAR SGBIT BEUPSToP A ol 1o tor b Ao st
Bear er Connect i 0§8the TBRvAr& SRASEirn pathR&M1tP 4 K¥ri@sehhibgtents &t e MRLUSed,
gai alified acceptance, or unqualified 15 acceptance. Shared Access Bearer
The Shar ed 28ccessoBeatiar. ShSABESr BeararpPenhestiom MimgercdB N qrolis leaclowé thet he
satellite 12. The physjcal channels may be SCPC c¢hannel s, TDVA 20 sl ots,
CDMA codes, or aBfaishEopnrectiops t@aeqneshahethes any oh e areerblese shpporatie
associated with cess; Be r i i t . tQ t he
Bearer Connecti oﬁegﬁggisgﬁf aﬁ ﬂ’e%&gﬁ&cg ?)Irfh %Sg%%:gf C ggtgc Selr%lfsgéllmgselltgl rttﬁ/e
under|ying physi f@éctiﬁgaﬁaeﬂonﬁmﬂan,a@f@ﬁh%m Aead WirdbhdiBoshIR, tor Uffe@ing' Rt €.
Advant ageously, multiple Shared Access Bearers SAB correspondi ng 2§ to

mul ti pl e differeatceptyomiddmnalihannspecifighadditorsl prsovicdebeing nade ak@®ble tond LES
14, so as ég mat%g the requirenents of the different MAC connections MC.
For exanpl & t he!™@heMREFIM nes supported at the LES 14 may include a

combi nat i on of tr ansmih{ egnRORG chaRach S REUEd TRANEI MLy aadifine! ved

slotted Al oha slots to supp I gh spee , data requests

April 2003 27 andheiseaiy ¢sfahé Begier Confieutioas bifered 3¢ @cdepivdk Yonivios had ite|
types may be added while allow ng continued use of existing channel types.
Aut hent i cati on 5s®efhicheonsetorsgleat. [Ihivestlertion sakes acconnt of whethersay widdisionalf t he
LES 14, the MES 2 nust first register with that, L 14. . To . pr.eyeni. access
by unaut hori sed WE@“@“Z?%W’?GM%(E?}?‘? %ﬁ‘?r% 0‘&‘?%’{‘8’&% G and thtﬁefﬂ éﬂ‘af] r'ng or
subsequent to the conpletion of the registration process. The MES 2 sets up
a comon signalling bearer connection CSBC 10 which is attached to a bearer
specified by the LES 14 in a broadcast channel, and transmts a

regi stration request packet through the common signalling bearer connection
CSBC. In response to the registration request packet, the LES 14 assigns a
dupl ex MES-specific signalling channel to the MES 2 by transnmitting an

al I ocation schedule in the broa.~cast channel. Duplex MES1 ~-- specific
signalling bearer connections MSBC are set up at the M~S 2 and at



the .LES 14. In the MES-specific signalling channel, the L,ES 14 tran -t'§2(?03
.~ chal l enge' packet in the formof a header and a random nunber. The fl
_operates on the random nunber using a code or key stored within the MES 2,
20 such as on a smart card, and transmts the result of the operation in

the MES specific signalling channel. The LES 14 perforns the sanme operation
using a copy of the code or key specific tl® that MES 2, the copy being
stored securely within the LES 14, and conpares the result of the operation
with that transn$driied sbying$ & oVeamdple] if at diga eR3Vbting BégertCennsaioh BChadLES 14
transmts a 25 confirmation packet to the MES 2 indicating that the

regi strati on was? BoR€eayypiing Baarenfonnestios BGdolEstenieciceen the gonrricction

bearer connection for use in subseqguent signallin ] the MES 2, for
ool o hen sl e e it SOEROL bt BB Selaca b Beta BN, isnoty

failure indicati ' it M:S%l the MES-specific signalling
bearer connecti o%aﬁ%%%siﬁg acﬂtog/aetr'gﬁé fgfﬁ?)ér'qi‘f 2003 28 I n anot her enbodi nent
of the invefition, thelfand Zeiible akisting oBedrbre OvhiectiohaBEsofitraae acceptt the
MES-speci fic signalling channel whenever the MES requests the establishnent
of a data bear ercanpaetiast itbe MER| Beaseth §inpegitonoManpgeri MBCAYL engatgs [2onew

i ndependent aut hentication,.of S 2 by di.fferent. 5 servi.ce,providers if

'Itvgese ser;/i Ze ptﬁ?ﬁrgg %’;%?Fa%ﬁﬁlf*hﬁ@%?féff’a rdgf%;:;) n};{éfl} ?Tﬁ§°’1%%l°@|°|n more
nagemnen n ex S n [

tel ephone 10 call 1 ni(%t?a%)gggﬁﬂ%m&igﬁ%wtqg@an LSES 14érw@I0FHer$§\?vﬁb%g e(:rri bed.

A user t el ephonyMBGMireqidstradditivnalngandtvidthdrdvi-SheglESrBriaess Gontiol Managdr
set-up message indicating the type of service required and a call

ref erence, 10hi chMBEIMawbich assigairpditional brrdvadthesdesyibpdibglow.o t he MAC

Broker MB. The MAC oke anvards, the.set.-up I t,to S 15 MAC
Manager MVM whi ch pr 2%%%" écgdgﬁfgtaﬁéﬁm@la}bﬂl@w@h ég rz}y?@%hq%a}hgng/tgsresé\@arer
appropriate for ¢tHifoll Magagt MBUTREtihRims the Béhker Bt GHeRELiYBM8FerCRERL €S a
MAC/ SAP Handl er MSH configured according to the Quality of Service
requi rement s andwhischvatas ibfoems shd Bsatr Cpnmesiongihat the tabdisioMA@aadtyHsasd| e:
MSH. The call set-up me$$§%a?_ is then passed through . to the Bearer 20

[

Connect i on ManagRfenseaiteh d hgiBears Cqprectigncingales s st GPRAY RS2 ELr or
Connection na MEBEM ' |.i e Lapaldi.ng
message. Trlug/g mgalgsgage ison\éyr@%tns %{hr%glgﬁlfggto?ﬁgﬁ%an@te e L y‘%g (\'s/bltngé‘%tﬁgl' The

Si gnal | i ng Bear eMBSoB&seit Comhetién MinggBadBOM GotlirdES 04 tHéanagdy arBMcat t he
LES 14 decodes the 25 establish request and routes it using the MES ID

| abel to the appmegsesate thyeHESedroer thsnbigoallivg Bagridernneeem SRki ¢kt the turn

f ds the estgbli est. to th C Ma MW, Th MAC
VBnager MWL exarbHEe’ CRESEIT MaPamb et bt Mo eanas RROFTdP 1o VREY Sp
Handl er MSH al r epVC/RAIPS Handigr af e MRS 12, Wilich Rhéh indurl@s thé‘%loﬁ@s?ﬁndﬁ@ed'vlzs

MAC Manager 1 April 2003 29 MW creates a new MACI SAP Handl er "MSH an
initialiseg0thi sMEssBearenCohreecQuaMdnagef MBLEMi toergade anmhendsthh ehpadity dfhe
establish request signalling nessage;. this ness g(ta is . forwarded to the

newl y created MAGEIAFEIMRgPEATeMVEIANBERIIOR| Womals ARSI \BRFE an
authorisation chagk,d.go? BECLALTEA ke 598 WOLL Al YRS SAUESh derddkPGnO'
service has beenregistered Wththat termnal. Tf SO, the set-up nessage

i s passed througktkhbldeeient Aeresaciw the UBAPI4 @ illey Heldonsqpioheaick of
the called party. If the called party accepts the call, the LES MAC Broker
MB assi gns to its active state.

25 When a new MAC connection is set up at the MES 2 a similar
procedure takes place, although the determination of allocation of bandwidth
takes place at the LES 14, since the LES 14 always manages the allocation of
bandwidth.



the call to a new MAC ID. Once the MAC/ SAP Handl er MSH is inforned 18 th‘?% 03
the call is accepted, it sends an establish acknow edgenent nessage M‘ 9)
.the originating MFRS 2 to indicate that the connection has been accepted,
and sends a pair of attach request nessages to the underlying MES Bearer
Connection Manager MBCMto find suitable Bearer Connections BC for the
forward and return paths. The establish ackhow edgenent nessage passes | S
fromthe MAC/ SAP Handl er MSH, MES MAC Manager MW MES Bear er Connection
Manager MBCM andB8eer @onrEotiovect i on Manager BCM to the Signalling Bearer
Connection SBC where the nessage is formatted in a Bearer Connection PDU
and prefixed by a Sighesh | BepreeafFennectigne stppaitsl oipi-torprintvRgnidirectionalBear er

Control forwards_the ker nnect i R t to the Si L] ing
Bearer Connect i o%o@ﬁ&'%tecigi'%ﬁ b[%ﬁ%eegi ﬁ’?éjn‘%%‘gr[gso tl%ﬁ %‘@lpg&ﬁoqpﬁ%?%b
message is then {pmuaidiRdotR pdisdBE@neEn FPRACATAP PnlYRRAREIH BEYLOMEES ot he
nmessage content is extracted, including the newy allocated MAC I D and
passed to the apmrdbESdide DificetABedian ToanedSht cdm baaksigvddediffereanQualignal i s
then forwarded to the, UDLL_application 25 through the MAC Broker M

i ndi cating that ?heewinsnatibhuses ard thr grpups taibMAR cqnasrgopharaashignsd ©f t he

data SAP MSH. Hopeyv .esour ce v e en nmrtted.to thenew MAC
connecti on. V\henﬁ%{g{ F@@%ﬁégﬁse?cc&ﬁﬂggq ?rbe%r %ﬁé&e"r{%ﬁ FERLEgats, P&te air

of attach requespass®P 91298 faOPalttf&ﬁla‘}%é’l@éld CRRHedtRhUIsN fRHaRedBEAT £ Beardr APT i |
2003 30 Connections BC, it polls each of the Bearer Connections BCto

det er mi ne whet he€osngicfipr PO labeldalwitk an identifiving Bahldee Contdvéion dondi ti onal |y

or unconditionally on _an existing Bearer Connectjon. |t also has the option
of creating®a new BeafdFenemiftias Hegrer eonnectpn %‘B‘t’tpg%‘leé%‘ﬁé CORPERONS PRtoe| t her

no 5 suitable Be :c]engnlﬂ% I i of,; of| LsLing
one has to be arr%{ngé i ?&é&at‘gggggég%m%éhﬁgh? ﬁaepe%g%?%ée%gﬁ@gﬁ %’%ﬁ)&l t he
MES Bearer ConnegémalfipREBEACMESIT S Bed résks thdhe o/ NBe abpriopeatyEd ARTS AT
Control Manager MBCTMto | ocate a suitable Bearer Control BCT which can

support the new Bendlewiusing Hwir MACoARedatiebn ABGrangwisting nearére Comdedtionnal 10
capacity is found far n ear er Con jon BG. then the MES Bearer
Cohnect } on iNnagER NN MAT o Coe BB ALY SCHAGIRE O TBCRER RRRLY: 4 ¢ o

t he approprkate SAP.i | i i r.er
Cont ro] BOE at TELCT napuisy Brardh Eortfeplibs Hapalso HpBot e ARNERRA, o
resources on anyinappe apltigitenBeamdie thaniohe ShaBTAcasssdddarared by t he MES 15
Channel Resources MCR,_ then the VIES Bearer Connection Manager, MBCM can
reduest the generic BEBS Exte eowhishdatmis mapsegdietvirem a Beaser Eontechiamand then
consolidation to . I t. 3 i I harity
dynam c al | ocati %%Jeﬁggl%gf\a/%a?&agé\%}édégg%%r %5§§¥B§ée§g}ld§\}ggb€[esglﬁn}§’gé\ﬁ ‘%Hah to

both the forwar dBedter C&itttl HoPRhB&ERS €onrie@iHE CltheGRR aBGhich! dia BQedfr¥@r d
pat h Bearer Connection BC determ nes how its scheduling operation should be

updat ed t o26cconthedanaeatére MG/ Homdees NS . byOrhseBedrer Conngstidn dnalsoet ur n
Bear er Connecti on resouyces, have, heen assi gned t.o en MAC. Connecgti on at
Tha TEs T s he detmaned B8 thd B ghma e s Batoat & i Heams ey ieBu BRCBE haya
been all ocated t n . ctd .S LS 4l ki MES
Bearer Connecti o%quﬁgggwr%%g? Qfﬁgﬁ LES%?E?H;CI);E{SE Pf thgs}g%%%:[g;t\?gﬁe&ﬁ%
confirmation fromcoRndVEsS the an®intiipous abqivbonegey aMBTHMnkfatiatdbbalitheof

new revised forward and return Bearer Connections BC can be supported on
sui t abl e Bearer wbyiee of eachpEthe MAG/RAS Handders MSHLES 14 sends a pair of

attach regyest nessag for the rd an 1 ril 2003 .31 return path
Bear er Conggctions BCYt5™t ﬁen?‘@.nM‘é&a Cg\ﬁ[ér ?ﬁe‘ﬂf zf%@gﬁgsi%oa t}%eafehre
cal [1ng MAGH SAP teiiitfion VREB R THABAIGH PR BCMOL L LER4 BOROBRR
nmessages which are passed down to the MES' s S Bearer Connection Manager
MBCM whi ch amendsf ahe cactbiee Beatdrt fanaedims ewith Ganneeth oreguB, finclutling
forward and return path. Messages are then passed down to the MES Bearer

Control Manager WSwmetionabpuicthe ngwi MAG cernschen. thash Begres sonagction apiaeisty t o
the return path Beareif t&_onn_ecti on BC ?nd informng it,.of zlhe_ forwarpldpath
Bearer Connect i offq i fIICE  FESPRNSES\ AR/ USPLatdGeRsEA r QALY OhnaCFRENES

Bearer Connection Manager MBCM returns the 10 attach acknow edgenent
nmessage to the MAC/ SAP Handl er MSH on the LES 14 to indicate that the
under|yi ng bearer resources have now been nade avail able for the new MAC
Connection and so data transm ssion can commence. Call term nation may be
started by either the calling MES 2 or the




15 called LES 14. In either case the rel ease operation of the appli cthpglpzooa
. causes the generation of a discon~zect nessage which is passed through™t
.the renote end MAC Layer. The rel easing party imediately disables |ocal
hi gher-layer aC :PjS to the MAC/ SAP Handler MSH to prevent data transfer
once any ha. rt of the connection infrastructure is discontinued, but the
MAC/ SAP Handl er 20 MSH is not renoved until7 the far-end acknow edges the
call release. For an MES initiated rel ease, the LES 14 rel ease

acknow edgement ﬂﬁdbnéhz%ﬂall}mcﬁéob@ﬁd&tV&V'vﬁﬁﬂ\e?etﬂﬁteﬁegi‘éf‘t@d?mecctﬁﬁf %daﬁ%%ss
Bearer resource allocation LES 14 initiated rel ease rel ease
request cont ai nshanidile thtatnaw mmrﬁeammomewmgem GloandB$S CRédrem
bet ween the MAC Layer and the -Data Link Layer (UDLL), Bearer Layer
and the |ayer nafapBesetiag M@nagerc Msﬂv@a ssipctmmgmphmmﬁww&wmtwe@m ng
t he | ogi cal exchangte of infor

t
cl asses of prim PEGEs 2Py %r}?o a1 %qgfr@l}ﬁ%ar%r &?ﬂ%qc lé\gésr f‘%‘?pg‘?dgﬁt ’isssuaghed

follows: Requestyifede WIRE D Rb@0&6r HRYREw %A@X&&eﬂ@é@%@@%e&e@&%@%e’s a
service froma lower layer 5 Indication Used by a |layer providing a service

to informthe higipeopiay MAG/SARYEndiaageatinsts Respheding acesplns & the an
I ndi cati on Confirm Used b% a layer providing the requested service to
confirmthat an NAG¢paiec %S&@H% ré‘lcééetfds 15 20 MAC Layer

comuni cation takes t sed d

t hrough a Bearer Int egg‘%g?% C 651 @é tlsgf)s\r%] %{;a aﬁsé’c‘ ated”
under|yi ng Bear epfA@KAP m.ﬁa@rsl MSH @I&ﬁ&%%&tl@&at& théie tfaasimteoﬁfs#s L)
practice, the message is f rst organised into one or nore Bearer PDU s and

transni ttedOat tpatigs MAC/SAE) éfandlar’ sttl’mlsnmrrbmfcﬁere&'xd;aedsme c8ean aehreflooldar ds
the nessage up tg9 the MAC Layer through a Bearer erfa ni t SAP as an
i ndi cati on. Base eu%%ert ugtion gwdftem@rqrﬂn.%?@ssrf etb w availadlggtonac

Layer process WI

bonror T Sap ot 1 nita MAUR A EERREN oyl Bt 0BRGP BAIGGhREALAD o IR
entity and forwastied chynected M)’C@@A@e?«lraﬁﬁletkpl\/ISHh& stilvwetVAdowaxe ifahest
confirmcl ass of message. MAC Connecti on managenent requires the

i nvol venent of t fequizeingnty rconeastss met, h@tl\m@rﬁr rereClBn sends VESIWISCtaVvtheager

e ased 1By UM HRtier Zontgitiony Nasbes SRS bPihdet I deddES gedan ' M

appropriate, it r NBaRst W r at es
a MAC/ SAP Handl ertgﬁtW?i l&%{l%%?w mltﬁtlgﬁﬁé%ﬁgﬁg%nnect ?gr? f@%ﬁ%ﬁiﬁl ne

to control the sGbmuemtTH&edawhment of MA@ chiecGomnecBeaver. Cotinectotisharsl

MAC/ SAP Handl er MSH that then initiates the call set-up request to_the
April 2003 33 rethstagessdte bapdwisith of thedBeasen Copnectignsypdetesniedthydhe LES

notance NeH 15 Lraradin e REBRE RN R BRARE AR ARICSRGRIGEY,

MAC Connectpon spate-nachine which will cause it to forward the call
request to its MAC 5 Broker MB and process the subsequent response. The MAC
Br oker MB det erm nes whet her the new MAC Connection request is of a type

that is supporteg by the UDLL and, if so, the call request is passed to the
appropriate UDLL%%XL&%&M a UDLL application refuses the
connection request, WO BelBR: Connection Manager BCM is responsible for the creation

and deletion of the MES Bearer Connection Managers MBCM, Signalling

25 Bearer Connections and broadcast Bearer Connections, creating a single MES
Bearer Connection Manager MBCM at an MES 2 or a separate instance for
each MES 2 at the LES 14. At the LES 14, the Bearer Connection Manager

BCM uses the MES ID code to route signalling messages from the associated



10 MAC/ SAP Handler MSH is inforned, it instigates a call release pr O,ngulrz%o
between itself and the MAC/ SAP Handler MSH at the calling party end prt 3
. concluding in both MAC/ SAP Handl ers term nating. However, if the call is
accepted, the called party MAC/ SAP Handl er MSH sends a confirmation to the
calling p,ir ty end to conplete the call establishnent. Furthernore, the 15
MAC/ SAP Handl er which is |located at the LE® 14 initiates a request for the
under | yi ng Bearer Connection resources to support the new MAC Connect Eon.

| f the resourcesemb® MIFSi 1 abliR, corkpo PARnER RO RS BIER Bedrére€6hriecasn 2
flowcontrolled call state and exchange of user data can comnmence. Failure
to find the undéanageoMBC et tledb®d4i on resources results in the LES

MAC/ SAP 20 Handl er i s§ui a C Connectjon release, wth sui tably
assigned call releas o%.arefse PRRECEBAN & b&ﬁ\ﬂgéh\gh? IBE%r g‘?’ wsHReCt i on
Managenment is pey: L | Qb I Bear er
Connecti ons BC, g@@?éﬁe@ﬁﬁ%ﬁ ?gén%g%gg% éﬁ%ﬂ%?ﬁ&%eﬂgé%gﬁeté :Tcgg Bear er
Connect i on jvanager TBeNBeafdteC Bartaon Gosaget BUM HBEheNeES ©spreagh il gethalt
appropriately scheduling the reading operation of the MAC Connections. They
are al so responsignadling Beangi Goangaipnt BBCawith chneique pdentitys sodeh ém pavviderpt | ng
to accept new MAC .1 ril 2003 34 nnection d,the issuipg. of _revise
messages in resﬁlﬁ?@glr’tgéﬁ’teﬁ%‘gP ENSRPT nREbYEeTS th Mﬁgfzt% ?bﬁ(ﬁggPl‘ﬁlaFE? er
transmt buffers;j ) ] it ear er
Connect | ons. Bo. 1 AT BeabACOUIRILE SHC AT et SEPAGH e MALKAP
Connecti on BC 5 Hand&iot MISH. WALIhQMMAC ilaferokignaBiaigotrathitd|paswt i thiowdh dhé a,
each end needs to know that all buffered data has been sent and received.
Under the lthstr fignabingBearps Vmmegtian e$BCotmaadi HamvilicafsarenBomnettien Bear er
Connection BC c inseéggéﬁeci al "flush" control nessages into the data PDU
streamas it is pParesh to the Bearer Control BCT. As Bearer
Connections BC are 10rHanigdhte?CrbRAon! MitRodE S5EUESs aiiffe t1f REstaar qpod at
the renote end by the MES Bearer Connection Manager MBCM and I nserted into
t he correspondi ngsigahentrofpMAL daacaionCon Beater oonnekhoaandrthé assignment ofipl et ed
once the flush PDU has conpleted the round trip. The originating MES Bearer
Connecti on MhagdtcarsEMnngeings te depsts axd ‘taﬁ&e@ﬁ%&]&%}gﬁs‘? reassian bepdwidthere i s
no data 15 el d .} t 1$S] f i i h i. gl nal
Bear er Conlnggcti cl){;lqg%SnP gg‘r%ﬂ%s}o t%@tl\?g%%% E‘éﬁ@% lfbtge%gﬂ&fnm%fnee%mﬁée‘{"géer bot h
Bearer Connect i @ggitidhalt badWESh? fandxddrsle Iducats coOmpE@idnOfom otHeg IES he
instruction of the MES Bearer Connection Manager CM, the originating
Bearer 20 Contr¢htiB&ST can insert a'loopback' control nessage into the data

PDU streamas it is sed dawn tq,the Beargr Co . This | oopback PDU is
| ooped back bylthia rg?ﬁ?‘}/ ?%BHSH%OQEE?tW an%*&%ﬁ&t&f_@@’l&f’ ﬁereﬂ'g‘%gélé’érer |
Connect i on Manag@pdWREMERD AePiRe Be &cg&ﬁekﬁd}tmmag&r BCNS i€ Q&Hds! gred.

The MES Bearer Connection Managers MB Il al se betwe&n the 25 Bearer

Connect i on2) BC anhnidnd toadeletyd otheBiE BBaarer Coandatioh ManggeM BT WHivkhen it
is necessary to alter the capacity of the Bearer Connection BC or attach or
det ach the Bear dhercimdeatevse sonmandiae®mbetdis aseiatsd Bearrer Cprasctivny tenpl oy

a scoring algorithm dhat if multip]e Bearer nt.r BCT are.capabl e of
Support ng- o Bedraireaiih s bh o by lsfe B8 R RS Cofef i SoRRS 5
preferred opti oRet . THRSEHikd @drﬁﬂhnd@&@%@s‘éa b$RREMES Beki@r @¥atrdINThSageP
support a Bearer Connection's request ality of Service, they are able to

appeal to the B4BETMomtiecBéaver Comtege BAACMItich theaclupport Hiesbaswtltesls bf

Festri ct 1 ho s BN Bofres CoBprgorariBuatieans Treuayidh ot VS BRet | yi ng

MES Bearer Cont Q) nMAMAGRIndRE B EM WiSPRGLOHS Bl RANAWLASAGRRRSPAL ON-
MES Bearer Control Manager MBCTM reports to the MES Bearer
Connection Manager MBCM to confirm the availability of the additional
bandwidth.



The-final function involved in Bearer Connection managenent is the B‘F rer
Connection Manager BCM This function creates and manages all of the

. Bearer Connection Managers MBCM assigns the unique Bearer 10 Connection
| Ds, and acts as an arbitration function when it is necessary to

redi stribute bearer resources between MES nanagenent instances. Associ ated
with this role it may provide a MAC Conned®ion sorting algorithmin order
to efficiently pack MAC Connections within Bearer Connections BC so that
re~~undant Bearer ConDge b ehs MES Bearek @imestionl Madhs@s 33/ BRGIHES P ARRIHC 15
services which can ~e shared across the MES managenent instances such as
the creation andeopdéhatrdvise winmatdy agi grminteniy uddteBrtoandicae tiBenexe MES

Connecti ons. The_Bear Connection Ma r B al so acts, as a commo

si gnal | i ng t er miPRFo N OBBFHIONT HFAnpHEE Wl}fla%dr\ée sieetpd uivhan ﬁgreélHﬁtd@éodi ng
t he MAC Layer si L | e
tatarlink 50 padnamddids FER°Rgased B Realct CURSGBRLAP BONIPIE the
functions BCT efdelektednMBS BéadrPCoUnd¥tibA | MaBadde avBCNIORNE6E bBlRStoSRiake BC

within a shared access channel taking into account their dissimlar
transport requi resfigeient, baalvtidibu ther Fepiseheimmarch sy s¢ntitoythe gex Mie$ Bearend i ts
capacity. The Bearer Controls' re rce managenent algorithmis capabl e of
ascertai ni ng whatOBEsHeR Mawagsr c@%e‘@gﬁﬁﬁ%r E’H {}8 ?Bg’feéi ﬁncmsg %‘éa‘?‘gﬁ
Connection traffy I 8 1 K RC ; t r r T .can
det er m ne whet hegru ??%J’uﬂsﬁ%‘{ﬂa{ @eﬁzﬁﬁg%ggglﬁlﬂ% Rggvﬁ%gggéjr? Scéogér)l%tgc{te{:%ﬁ&xg

i nstances BC andhant{vidh, fodngefewrBrbiree | CanRbid) Cther MES eBéig@ ConhditioBear er
1 April 2003 36 Control BCT nmay have to secure additional bandwi dth prior
to accepti h§ theViBeagery areprewsoteddronBGqueing\additiongl bandwidthdopdgir dyearer
Connection sub- Iu@%/er nagenent, the Bearer Control sub-layer managenent is
control | ed excl ust¥EFY°*rom the LES 14. It is only at the LES 14 that
Bearer Controls 5 BCTirqanGendfntbfiRtd ReabIERAEE alPBRIROHGMES BARS BC
onto the Shared Access Bearers SAB. Resource Managenent Exanple Figure 7
shows four NMAC/ SAéhrdatioih dartapemsdrave bberf et shd8tewise Binmand, the MBS tBearar MAC

Connection data is placed within separate two Bearer Connections BCl, BC2
on an under|yi ndc@Hgeden Adaragst BB rsapesting) theobandgyidth; s anfprnasst (that

reserved f Bear er ction . i ; L& ion
and a del aggi nsgﬁglilffl ?f\%gpgeghlﬁrgg? %rgﬁa l%l?'pﬁghgggﬁl‘?%ﬁfﬁq@é%é%&aggw E%ecti on
BC 1 are read atanlfiteiftSo SAGID-a HWBMET corthéBtib) thRIAUesheaasSisetjedtadt h

del ay sensitive application causing it to receive data fromthe UDLL at a
transient rate of 15 kb/s, its MAC/ SAP Handl er transmt buffer B 1 starts

to fill up. This,.is lEot Ed b\é f he Bearer Connection BC 1 which can either
attenpt to acco ! S - increase in load |locally or request
addi tional resources Xi3ajd arye e 4o UHCld Myrag &g oM B st
t he Bearer Connection BC 1&2%%?}(5{%& yezlggnore tsﬁgcpr obl erlngi Fol hasr

al ready ar2@ngedCémtectitne SBE @yissemsedch WAESKT atid ranahe¢ ILAS 14, toecanmact the a

rate equal to or_greater than_its meanl\facket transfer rate. Gven a large
time wi ndow t ogeB¢pser Gprnecton Managen BGM ty g Bearer ontiely AP Scare gddiesssin t he

MAC/ SAP Handl er I\/§F< t he, data burst coul stored in_the;. r.and 25
progressively en‘Bt éeﬁl nﬁ“‘é\g_%ﬁr d’_nﬁ‘éﬂo %ﬁpyg@qa@? f’t/%SIigﬂglg?é]yiB??/d?r omthis
UDLL call. Neverthel eﬁssinglelsa%ﬁaﬁﬁﬂg Rret W RHBeABHBBE &n BaikhAEd Berveenbe
enployed (if data loss is to be mhnimsed), and assunes that the data is

rel atively time-mnkiphs MEY dundtionk at sheol ESol4, seecanate thhesignalimgf data delaag

sensitive 1 April 2003 37 data. Flow control may al so _he ysed tween the
Bearer Confect i oﬁliorBCihfg?ﬁﬁltt MENROsSAPtingHaed, byspn wHiteh IBn l‘;i?ﬁﬁnwﬁ'&}wge abl e

to send flow cond.r . S U pal.J L ONeecl £ t&M S 4

Lo send o Cord pRRESSARECh NGy APRA! LORmhby Sted Acpess

able to transm tB&RER. WHNOAM MES Be&ef UBhh&fioh 19 Rrdabid, itnidahdtbtictd wWhikhspor t

mechani smirrespective of the state of the underlying bearer resources.
Signalling Bearer Connection SBC to use. Received signalling messages at

2003

the LES 14 are routed via the Bearer Connection Manager BCM to the



A second approach is for the Bearer Connection BC 1 to exploit the 4 Z\&‘(ﬁtZOO3
that the delay insensitive service sharing the sane Bearer Connection ‘fray

. be relatively tolerant to being "backed-off ' and alter its scheduling
behaviour 10 to read fromthe delay sensitive queue nore frequently at the
expense of the delay insensitive queue. This option is illustrated in
Figure 8. Here the delay sensitive buffer28 1 is now read at 15 kb/s whil st
the delay insensitive buffer B2 is read at a reduced rate of 5 kb/s. This
al l ows the del ay,sRpabfel MEPWLEr Bohnt@icMMahagtiOVEBEM s%)_t@@iﬁgﬁl BY the

i nsensitive queue nmay now begin to grow 15 accordingly. This may "be

consi der ed accepignblling messdgety M{B8lD.be no specific | oss or del ay
constraints inposed gn sone cl asses of delay insensitive connection.

Assuni ng the Bearer dovhereeifistypsofsignading waasqtipngeitigiovobrdesciibed. MaC
Connection's increased bandw dth demands with either of these two 20

sol utions the Bearer Connection BC 1 nay attenpt to obtain additional

capacity itsel f.colhsn Q{gﬁggﬁ% Cohnstdf ed by the Bearer Connection
requesting the T nager MBCM to secure additional
bandw dth for the BediterLEDidatwaymBititaihs at leastaomegeairhan sigaalling bemgr at  an

MES 2 this nessage nust be sent across to the correspondi n%u](process on the
LES 14 as it 25 cpanesHpy GYRC for commyniesiionain eardediteotions baBuire® aithiQenent

of the Bearer i sub- [.an el ow.  JThe LES- d Bear er
Connecti on l\/anacglq\?eq E%Cﬁ(@!@tﬁsseg' ’;ﬁeyg(?ﬁl%@gﬁz%%a@b% P%a?%rs%ﬁf%gﬁ%ég%éa? g‘ﬁe‘%ont r ol
Manager MBCTM t qylfied £6 Biheeloghal ffmntNRisBeap&n SABNSE 8ind36ihy dHanhdlSs

revi sed capacity can be 1 April 2003 38 acconmpbdated on any suitable
Bear er Contd ol BEFilablhe preferred response for mnini numdisruption would be
for the Bearer Contrql currently_supporting the Bearer Conpection BCto
offer to increase th nt‘?’érhgﬁ'rgsgl &S égéﬁ%’eéraélﬁmbsé%&’%dh{%‘ggtt ByconHaon

request ed anount_ | fi. I i c this
of fer the Bear e%l%g{nkgﬁegpggpﬁg@tgﬁntﬁgrﬂ&g% Ige?fot?rﬁgg @%%gﬁsﬁéﬁﬂké
i medi at el y i ncrgasesthie afeaition Sooageityon B cbARREbR by @i LS. dEhek®

alleviate the problem This approach is shown in Figure 9. The additional
SAB resour ces hdaraasmissions hiaydet requests fonsamwity dor oien eenrieothomBCOr ydquests he

i nst ant anepus Bearer .Connectio ngw dt h. increased to 25.10 kb/'s, and the
o 2y sens 3 ve IBoAFIAGR dhF MESaAdperick & R CurruSunaRgt
increased to 15 iﬁcﬁééedhéingﬁﬁﬂ)l@b bs rapf ed that the Bearer Connection BCis
not infornmed of this revision in its Instantaneous capacity and its

noti onal Bearer Conndat then [Efpawoi IMES edireetionf i thed camnidne signailoig thearecal |

| evel capacities agreed for all of 15 its IvlIAC Connections. Rather, the
cl ock whi ch govéPnaecting GHBE 1atusgshifeh bropdoms sogrmunisations o B@MEﬁe‘,{Q or ms

all of its acti lncl udi ransferri t the.kr i r
Control BCT, i n%Béce‘lfsiée£ .oriﬁ‘glleﬁg)ecétrl TeEBR-S fé'?dug% t% I\E@)S/ Sagﬁtlthtt?g%$ §§§§§c§or m
reschedul i 9 t 0 1 Sl (b MRAVIIBSORdRGeEl SheasBsiibteye MAC Connection
transmt buffer B 1 nore rapidly. Nevertheless, once the 20 buffer B 1

reduces to a predefined | evel the Bearer Connection BC 1 nust issue another
revi se nmessage i rder,.tg.relinquish this additional bandw dth. However,
if there is ins&zggéﬂéﬁi;gh%ﬁlc 4 c avai | abl e on the current SAB

the solution may be tgQ, higs. f: 1@%;8 . i
frequency of the del eé/)n sens?@véé E;ggﬁggggfeegxt@?gﬁ u*lﬁgr % 1%%3@%11539%? nove
t he Bearer ConnMEBQmaﬁCcdndspomliﬁngﬂdaem ¢4, doBg regisedtionaot thapB8 2. i t s
requested revised bandwidth as illustrated in Figure 10. This may require

al | of the2vaCc Ghedde 1bnssigns|adirgrargoneecting B apdatteehes Bdeprer tTerMES on to
be tenporarily suspended (.using flow control. ilst the nove operation
Cakes bl ace.  SPRORF HeoliaE Besen ootisr oo e e reE it e R
Connection to a {i: n a a’m [ : Sj re
sufficient band\/c\)/i(iyctilg){%%ﬁ|r})‘s3 %sis'%ﬁleéergval g‘ﬁl(atéﬂag{r&ngga;}]d gg%fﬁ?@i iﬁlgéd?ﬁer_?ﬁt?)sto;’i@@
undert aken by t kenndttion-famkixigual dirbornindmagimym ide peffahare rspéifieteby i on BC
1, the revised Bearer Connection 5 BC3 and the MES Bearer Connection
Manager MBCM Tihe LES 14 thenristtherevest thst she saximpumedympdon sypisesa oy the
resources orr the destination Bearer Connection BC3, and the original
parent Bearer Connection BCl can forvvard it the address of the MACI SAP
Handl er as shown in Figure 11. This approach nmay be nore beneficial than
that shown in Figure 10, as 10 the disruption is limted to the MAC
Connection which is experiencing the problem However, its inplenentation
requires the MES Bearer Connection Manager MBCM to obtain know edge of the
MAC Connection conposition within each Bearer Connection BC (which is known
by each of. the Bearer Connections). Nevertheless, this schene enabl es the

R A~~~ ~ e o - PR e - N A Y Y 4




Control BCT assuming nultiple concurrent Bearer Controls are supportggppyzom
- the nobile. The consolidation of MAC connections into fewer Bearer

. Connections BC ensures that unnecessary proliferation of Bearer Connections
BC resulting fromthe dynam c addition then renoval of MAC Connections is
25 avoi ded. This consolidation would tend to bias MES' s with nultiple
transceivers to maintain all of their trafXlic on a single one and so reduce
power consunption. Additional Bearer Types 11 April 2003 40 One of the
advant ages of t hgaiifanl @M€ pelisd Rpiméd AMhaEidht iMRS!2 ﬁf@ﬁg!’s&_@mn Q&R types
to be accommopdated with m ni nal c%anges to MAC Layer entities. This is

achi eved by t he ddAGedtmwer thealBS aidcagel theomsabgtionoaml g MES & frasereni t h
the Bearer Controls BCI. |n_other_words, all 5 infornation_about an entity
i s hel d excl usi VEBistei 1 h¢ MEPrspecifie isigpallingdbesrsy conaections MSB{ads asd fgf i s

only through a i ned. | rface. ovi ded Ln f r ips_unal tered
then any inter ngﬁ%g%rgegoé?ﬁggﬁga@ i tbﬁg{leg\rét ﬁ}%y%%gnéaﬁﬁ%iﬁ v}aﬁgﬁ%cu aéajtfaflecti ng
any other estitigfshenfibftidiehat@eadgestQbothRdier or not a Bearer can
acconmodate a 10 Bearer Connection BCis held within a Bearer Control BCT.

Access to this know ebueMIES-apdvifey signhljing theprer tcongecsion yeoyidee e hiedicated- t he
MES Bearer Control, Manager, entities NMBCM query each of the possible Bearer
Control s BCT thrlggigal Ql}@n@eﬁ%wlﬁcf} Rogrragaraeters e selpctadh 8eeoading e die BPet he

conpl exity of sy ages | I It . 15
For exanpl e, an ﬁ%@%%r El(grnﬁtx%glp l%gﬁ@?%éggﬁg?‘L‘%ﬁ{gﬁ%’r"g‘%%%&ﬁ X%ﬁsoe
addi tional Bear eixpt&dd fiak gieuR® snhBingRapRigasigithediteadt tdfl i thenaks ehaanel
Bearer Control type 2 is of a later Inproved design offering user

advant ages1@ver anjye sibgleMnarsdeiivern, ambithelEsS @ilhspeelfy RéwghusigralMRRcapaciyded
whi ch is capable of supporting type 2 and a software '"driver' for type 2 is
| oaded - this 20 notifies the Bearer Connection Manager BCM of its

existence. Sim l%{owia@f‘BEé}Q @bM{lFll}/ES 2 is upgraded by loading the
correspondi ng r Bearer Control type 2 which notifies
the MES Bearer Controh Behigest BB&FEM OdnretBorexik si efype. ofTiSeerdHing Bdaest Si gns

on and the LES 14 is notified of the MES s new c\zié)abili_ty. Next time an 25
MES connection iGomsetien SBRadhichis ereatpd yritlhe Bearen entscivralvjaagy BeMooi at ed,
t he MES Bearer Connection nager NMBCM at. the L 1 il guer 1

possi bl e BLhr o WBREY GraRicas. stamppenaon fom g i {4 db muflffb ¥aRg s 2.,

m ght then of f erriardgtd %rsi%é kQAsrhREH bidalbast Begreh CPRRERA ShAL ESR, NES
Bearer Connecti on Manager CM Thus by maintaining the | oose coupling
only, 1 April #6f3atdd withemnbiplBearearer Gooudeadt HeGker r(emdedt®nadded abeachhe MVES
2 and LES 14. The qther. MAC Layer, _entities do not r iLfe_nodificatiagn.
Further whil st é&%ﬁf’\v’éénrﬁ[&,st 20}%&1%5%@%0&%6 dREEAGBE ﬁ@#«srse%&rf sesiagﬁfhﬁé .
queries these q%ﬁ{ﬁfn Sthg'#ﬁﬁﬁc?rth@tla&g&ah'fﬁeér‘ér \612»%5 ct&ﬁ”@b‘%ﬁ‘%}! (?eﬂéllfcaf?%\é’er IS
nore easily provided. € Bearér 1S responsible for providing fram ng
support on20o0p ahukidsst by sicsed groagio? MPS 8 #t@nfibhhticr efttcddprsftbrsadtust be
enpl oyed in order to enable nultiple framng formats to be used .
concurrent|y. Thhessagesdyithp MES’stis sequined;t ieture geenestionsfonEs IPofsthp pAES isng a
single Bearer, re-selection of a transm ssion frequency will require all
active connecti d&5¢d®he tenporarily 10 suspended whilst the Bearer is
updated. To perform t-p 5 RANGSHRe e GARLY - ﬁ&tﬁ/@ and
LES 14 enploy a flow %efltt{agfmltn@éﬁ%ﬁ%%% '??ge ;t%ovee éﬁﬁogﬁynrg tls aveag%een
descri bed w th reémreeiaePDU’ sandhiestér-thémentqrare Behrer Bomesle BCT,sdithatdual
objects do_not necessarily 15 correspond to discrete circuitry; preferably,
t he obj ect 35 ar e Me§5REAFcAD bE bevpdgast opgrdtipledeasss. ng devi ce or gener al

pur pose conputer. The above enbodi nents have been described with reference
to a

Bearer Control Manager

The Bearer Control Manager BCTM creates, monitors and deletes

Bearer Control functions and creates a single MES Bearer Control Manager



satellite conmunications system but the techni ques described therei Afp?fb@ioS
also be applied to terrestrial wreless comuni cati ons systens. ip

.2003 42 CLAIMS |. A nethod of allocating a plurality of data streams to at
| east one physical channel in a wireless comunication system conprising:
grouping said plurality of data streans into a plurality of groups each S
conprising one or nore of said data strear® formatting each said group of
data streans in packets including a group identifier uniquely identifying
that group; and p@dmat hveich m§r2m dHdNg deParatd! mtBéA&rOCoﬁﬁ&hP&ﬁi

groups to said at |east one physical channel, such that said alloca |on of
each sai d group MBQIMadpgthncedt the IalE$ léﬁ’oxtdaehiilggad-@nd\éﬁﬁrﬁ conprising safd
group. 2. Anethod a:, clained in ml, wherein each of said data

sg r earr;s is for rrEt ted Phihsabketl4, |ﬂPFcBG%ﬁeh§°§tr6]aWn§$qTe%gTW6Wﬁeﬁ ingiEltiplei queljy
0 e ai 1 o - o1 rEeP B b IR RSN bE Al shpviPe RO gAtilS ity "ha o

one or moresof Stﬁbdmﬂéﬂﬁng%%ﬂ?yﬂegra&%hhg)fo ﬁl@'di'stﬂbﬁi’cﬁﬁoia%% diMES O a
predeterm ned quality of service requirenent for each of said data streans.

20 4. A nethod aand th¢ a¢rvicaenost nftenmqmrﬁd smbiaesmgkeauhdmm]i@br tarriedf (SCPG)i ce
requi renment includes a bandw dth raaaﬁ; cnt 5. A net hog as cl ai me,d in
cl ai m 3) wherei nors%chetcfﬂé? iAlyleast ang xgro,l St PR RessS] ]r?clPBUﬂ]éé’IE s

senS|t|V|ty to I R?E?’% i one
of cl ains d’?’}mi?“ allmé tfsbégfi%i Ag é%g?cal@ %émgeeg%ege%e i nc r%éés an
encrypti on reqm 8 GhE Be%rer@dmﬂdDMarﬁgeICB@erEdt {he MBS DfRateX afill }éMBves O D)
further colrlrgom ng 5 nodi fying the allocation of said data streans to said

groups in d@sponBearerCentuiaB§d whers itiisinetassrs ta mave to 8 Shaxedichess Beararl ai med
in any one of clains | further conpri,sing.nodify e al i on of
at (east one cf %Séi?&ja&ifi’?;s%t MG dpanals SPARALESCORION OF &ﬁp@ﬁegi FeRdpbES o
response to a chgpge in said data stx~:ams. 9. A nethod as clainmed in claim
7 or claim8, wherein said change in said data streans conprises an
increase in bandwi dth requirenent for at |east one of said data streams. |~
10. A nethod as cl ai rred in cIa|m7 or claim$, wherein said change in said
data streans conMESJBeare 14n38CHOf a ne 'data stream 1 A nmet hod as

cai d physi & ”cﬁQﬁnéitie ?ﬁareat opliBL Hangl HETR o8 soai‘%ﬁg Agefoscafig Y
concurrently to M‘E‘SeB&d}@anQH@ol%aﬁﬁgleg MB@?M@!)mfe@teH%'tﬁeenJ{%e MERE ARG as
claimed in any one of clains 1 fw~t her conprising: determning a

bandwi dt h at| ocafomwentién dvinzageni MBéiMd and iy MPBEy€hammle] ResotmmanBMI(R far each

of "said groups, ~~~herein said stet of collectjvely determning 1 April
2003 44 the al | 0€8RYER- dit Bsch ot %éi‘?j%’;\? dpaction %‘i?feowﬁe% Bragdr @PmiPlt o t he
bandwi dth Manager MBCTM is to inform the MES Channel Resource MCR which

20 Bearer Control has been currently selected to operate with the corresponding

Bearer Interface Unit.
However at the LES 14, the MES Bearer Control Manager MBCTM
determines to which Bearer Control to assign Bearer Connections when the
Bearer Connections are created or their capacity is changed. In both cases the
25 MES Bearer Control Manager MBCTM interrogates for the relevant MES 2
all of the local transmit or receive MES channel resources, depending on the
direction of the Bearer Connection, to determine what Bearer Control types
can be supported by the corresponding MES Channel Resource MCR at the
MES 2, and which Bearer Control is currently being used by that MES



all ecation of the respective group. 13. A nethod as clained in any OW'%p?leO%
- claims 1 to 12, conprising 5 bufferins each of said data streans in a

. rebpectivc data stream buffer and, for each of said groups which conprises
mare thatr ono data stream nultiplexing the data streans fr that group by
readi ng froAn the zespective data stream buffers in a predetetanined
sequence. 10 14. A nmethod a.5 clairned in23l aim13) fut~; her conprising
varying said predeternm ned sequence irt response to the level of the buffer

of one or nore afhdnnel Re&doarRIVERTES £C T8 IMHS Battr CdabiManaediMBe M duUCe
said |l evel below said threshold. 15 I5. A nmethod as clainmed in any one of

clains 1 to 14. determusss foammphis svhich bfifheexcting Betrer Qoatrols BOT et thatlES 4 eans

of each group in g respective group buffer, :and for each i d physi cal

channel , readi ng"is &avfbsrﬁum %é}pél&MFeS‘g?ra@%pseséﬂ%Pa fon W@%@f?r

all ocated to thaéorﬁlgg&imcgtlmc% er;gée for output on that physical channel in a
Al

predet er m ned sequence accor to the 20 determ ned all ocation of said

group. 16. # nethod aphel Bedfef CHnRMoRN@BEL ChRkdBe 1 iddicatés hBemRhfera
respective group bandwidth is allocated to each of "said groups and a
respective dat a Gemeatiorbtypdandtits regueatedampsaty. {o respoiseptachBahratafentatl r eans,
the 25 nmethod further conprising receiying a request to add an additi onal
data stream wi t HERIRe GBS @d7afussdnwidaati/ied QEFSmenceneT WHHAYEA% 659k 6Re or

aceording 1o 1 nd St oS BHe B s enial £ AR pSRMaRRARER"

nmet hod as cl ai Mafle iBtafdraCsAnkbiionVdeiLkiE Bedres RatrbY detdiintdl thadahé Beafder €am
bandwi dth is allocated to each of said data streans, further conprising, if

none of t h&0 gr oupennsaiiomtypausitcabipatipleovith Bersdwiick pategerics shppartefldy thai d
requested bandwi dth requir nt, reducing the allocated data stream

bandv den of at Bee Cois o deSepitce FoPERE IS RO Ve HRT mum
data stream bandw S | V.:8€ } r j
aroups. 10 for sy e ansHE SER BaBC BEQRBLENE SiI BelreBPAS  oup
band~, vidth of eqpetifiedl. Skhed qghlofEels acddbrarfsemedshotbeasnditaesTebbti thee [Brarer17,

wherein said step of reducing the allocated bandw dth conprises sel ecting
one of said gro adon eaneriln§e sippo1®d gt & deverrnadisyg of Jervisadsvshivaniterth of

h of the,d R d to.sajd d i
et mam dats ot (eI R GRRY: ah 7MRAE feedilatrs FhaBaE R B lE HeERR s
detern-i nine " whesReidieonRl B4t atholfiouPyaHbEQRURR! 108 oF USr et Cfbn

bandw dt h for said requested bandw dth requirenent. A nmet hod as
clainmed in any ameuastedclaHowinglthe cBeater~Codinectibierto dakepadvaitage g e gtdatey
signalling inforpn~ation_indicating the allocation of said data streans to
sai d groups and @ralitygf §eryisupEalBesSai d physical channel s) wherein one of

said data streams conpid jfiss il CAHB! MR MR Bin CRosAid oftfheAl V- A

20 Bearer Controls BCT for attachment to the Bearer Connection according to
the responses and also determines whether one of the Bearer Controls BCT
can be removed in favour of another. The MES Bearer Control Manager
MBCTM can also request the Bearer Control Manager BCTM to retune the
Bearer Control to a different frequency. The selected means of supporting the

25 Bearer Connection is then indicated to the MES Bearer Connection Manager

MBCM.

MES Channel Resource
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underlying bearer for the exchange of timing, frequency and power control

data.

5 Bearer Control

Each Bearer Control BCT provides access to a specific Shared Access
Bearer for one or more Bearer Connections BC. At the LES 14, these Bearer
Connections can be associated with different MES instances. At its upper
interface, the Bearer Control BCT receives Bearer connection PDU’s from the

10 Bearer Connections BC and maps these into the Bearer Control PDU’s which
it forwards to the bearer for insertion in the appropriate Shared Access Bearer
channel. In the reverse direction it extracts Bearer Connection PDU’s from
received bearer PDU’s for transfer to the appropriate Bearer Connection
instance identified by the Bearer Connection ID.

15 Bearer Controls BCT are created during initialisation by the Bearer
Control Manager BCTM at both the LES 14 and the MES 2. As the LES 14
can support many concurrent Shared Access Bearers, Bearer Controls BCT
are not frequently reassigned. However, if the MES 2 has only a single
transceiver, it may need to switch Bearer Controls BCT while it is logged on

20 to the LES 14 depending on the format of the Shared Access Bearer on which
it is instructed to transport its one or more Bearer Connections. Bearer
Controls BCT will typically support multiple Bearer Connections with
dissimilar transport Quality of Service requirements at the same time, so that
the transmitter Bearer Control includes a scheduling function to determine

25 when to read each Bearer Connection in order to obtain its PDU’s for
transmission, at a rate agreed when the Bearer Connection is attached to the
Bearer Control.

Only the Bearer Controls BCT at the LES 14 are capable of

responding to attach requests and revise messages from either the Bearer
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h& ()-!+!10%h Kh&bs(e)Beatél%Tbr&rc(ls BDWIBMEbﬁheydsaQé’/mh&e(u)lderlymg Shared
Access Bearers, they can determine whether sufficient bandwidth is available
to provide the Bearer Connection with the bandwidth it has requested, or if

5 not, how much bandwidth can be assigned to it. This decision may also take
into account the type of the requesting Bearer Connection because certain
Bearer Controls BCT may be capable of statistical multiplexing of non-real-
time Bearer Connections into a common channel or supporting hybrid framing
schemes with different access protocols operating in separate portions of the
10 bearer frame. The Bearer Controls BCT then prepare an attach response
message for sending to the MES Bearer Connection Manager MBCM for user
data Bearer Connections, or for sending to the Bearer Connection Manager
BCM, for signalling or broadcast Bearer Connections. The response, as
previously described, can be refused, qualified acceptance, or unqualified

15 acceptance.

Shared Access Bearer

The Shared Access Bearers SAB are mapped onto physical channels

over the satellite 12. The physical channels may be SCPC channels, TDMA

20 slots, CDMA codes, or a range of slotted Aloha slots. The Bearer Control

BCT associated with each Shared Access Bearer SAB provides information to

the Bearer Connections BC on the Quality of Service characteristics of the
underlying physical channel such as delay, bandwidth and bit error rate.

Advantageously, multiple Shared Access Bearers SAB corresponding

25 to multiple different physical channel types are provided at the MES 2 and

LES 14, so as to match the requirements of the different MAC connections

MC. For example, the channel types supported at the LES 14 may include a

combination of transmitted SCPC channels, received TDMA slots and

received slotted Aloha slots to support high speed downloads, data requests
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and random call set-up requests respectively. New channel types may be

added while allowing continued use of existing channel types.

Authentication

5 Before being allowed access to any of the services of the LES 14, the
MES 2 must first register with that LES 14. To prevent access by
unauthorised MES’s 2, an authentication protocol is initiated during or
subsequent to the completion of the registration process.

The MES 2 sets up a common signalling bearer connection CSBC

10 which is attached to a bearer specified by the LES 14 in a broadcast channel,

and transmits a registration request packet through the common signalling

bearer connection CSBC. In response to the registration request packet, the

LES 14 assigns a duplex MES-specific signalling channel to the MES 2 by

transmitting an allocation schedule in the broaicast channel. Duplex MES-

15. specific signalling bearer connections MSBC are set up at the ME=S 2 and at
the LES 14.

In the MES-specific signalling channel, the LES 14 transmits a

‘challenge’ packet in the form of a header and a random number. The MES 2

operates on the random number using a code or key stored within the MES 2,

20 such as on a smart card, and transmits the result of the operation in the MES-

specific signalling channel. The LES 14 performs the same operation using a

copy of the code or key specific to that MES 2, the copy being stored securely

within the LES 14, and compares the result of the operation with that

transmitted by the MES 2. If the results are the same, the LES 14 transmits a

25 confirmation packet to the MES 2 indicating that the registration was

successful and maintains the MES-specific signalling bearer connection for

use in subsequent signalling with the MES 2, for example when allocating

capacity for service connections. Otherwise, a failure indication is sent to the

MES 2 and the MES-specific signalling bearer connection MSBC is cleared.
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In another embodiment of the invention, the authentication of the MES

2 takes place via the MES-specific signalling channel whenever the MES
requests the establishment of a data bearer connection. This embodiment of

the invention allows independent authentication of the MES 2 by different

5 service providers if these service providers are not the operators of the LES

14.

Call Management

An example of a message sequence for setting up a simple telephone
10 call initiated by an MES 2 to an LES 14 will now be described.

A user telephony application running at the MES generates a UDLL
call set-up message indicating the type of service required and a call
reference, which are passed through the Broker Access Point to the MAC
Broker MB. The MAC Broker MB forwards the set-up request to the MES

15 MAC Manager MMM which prepares a set of Quality cf Service parameters
appropriate for this type of connection. The MAC Broker MB then creates a
MAC/SAP Handler MSH configured according to the Quality of Service
requirements and forwards the call set-up message to this MAC/SAP Handle:
MSH. The call set-up message is then passed through to the Bearer

20 Connection Manager BCM and via the MES MAC Manager MMM to the
MES Bearer Connection Manager MBCM, which prepares an establish
request signalling message. This message is transferred to the remote LES 14
via the Signalling Bearer Connection SBC.

The Bearer Connection Manager BCM at the LES 14 decodes the

25 establish request and routes it using the MES ID label to the appropriate MES
Bearer Connection Manager MBCM, which in turn forwards the establish
request to the MES MAC Manager MMM. The MES MAC Manager MMM
examines the call reference label to see whether a MAC/SAP Handler MSH
already exists for this call. If this is not the case, the MES MAC Manager’
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MSH and also to the MAC Broker MB where an authorisation check is
5 performed to see whether the requested type of service has been registered
with that terminal. If so, the set-up message is passed through the Broker

Access Point BAP to the UDLL application of the called party.
If the called party accepts the call, the LES MAC Broker MB assigns
the call to a new MAC ID. Once the MAC/SAP Handler MSH is informed
10 that the call is accepted, it sends an establish acknowledgement message back
to the originating MES 2 to indicate that the connection has been accepted,
and sends a pair of attach request messages to the underlying MES Bearer
Connection Manager MBCM to find suitable Bearer Connections BC for the
forward and return paths. The establish acknowledgement message passes
15 from the MAC/SAP Handler MSH, MES MAC Manager MMM, MES Bearer
Connection Manager MBCM and Bearer Connection Manager BCM to the
Signalling Bearer Connection SBC where the message is formatted in a
Bearer Connection PDU and prefixed by a Signalling Bearer Connection ID.
At the MES 2, the Bearer Control forwards the Bearer Connection PDU
20 through to the Signalling Bearer Connection SBC using the Signalling Bearer
Connection ID. The message is then forwarded to the Bearer Connection
Manager BCM where the message content is extracted, including the newly
allocated MAC ID and passed to the appropriate MAC/SAP Handler MSH.
An acknowledgement signal is then forwarded to the UDLL application
25 through the MAC Broker MB indicating that the connection has been
established and the address of the data SAP MSH. However, no resources

have yet been committed to the new MAC connection.

When the MES Bearer Connection Manager MBCM receives the pair

of attach request messages for the forward and return path Bearer
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whether sufficient resources are available either conditionally or

unconditionally on an existing Bearer Connection. It also has the option of

creating a new Bearer Connection BC if no suitable one exists. If either no

5 suitable Bearer Connection BC exists or the capacity of an existing one has to

be amended in order to accommodate the new MAC Connection, the MES

Bearer Connection Manager MBCM then asks the underlying MES Bearer

Control Manager MBCTM to locate a suitable Bearer Control BCT which can

support the new or revised Bearer Connection BC. Assuming the additional

10 capacity is found for a new Bearer Connection BC, then the MES Bearer

Connection Manager MBCM creates the Bearer Connection BC and links it to

the appropriate MAC/SAP Handler MSH at its upper interface and Bearer

Control BCT, at its lower interface. If, however, there are insufficient

resourcss on any appropriate Bearer Controls BCT as defined by the MES

15 Channel Resources MCR, then the MIES Bearer Connection Manager MBCM

can request the generic Bearer Connection Manager BCM to perform

bandwidth consolidation to free up capacity that may be being used for low

priority dynamic allocation. However, once Bearer resources have been

assigned to both the forward and return path Bearer Connections BC , the

20 forward path Bearer Connection BC determines how its scheduling operation
should be updated to accommodate the new MAC Connection.

Once the forward and return Bearer Connection resources have been
assigned to the new MAC Connection at the LES 14, the LES 14 must inform
the MES 2 of what Bearer resources have been allocated to the new MAC

25 Connection. This is initiated by the MES Bearer Connection Manager MBCM
at the LES 14 once it has received confirmation from the MES Bearer Control
Manager MBCTM that both the new/revised forward and return Bearer
Connections BC can be supported on suitable Bearer Control(s) BCT. At this

time the LES 14 sends a pair of atfach request messages for the forward and
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passed to the calling MAC/SAP Handler MSH. This generates a pair of attach
response messages which are passed down to the MES’s MES Bearer
Connection Manager MBCM which amends or creates suitable Bearer

5 Connections BC for the forward and return path. Messages are then passed
down to the MES Bearer Control Manager MBCTM instructing it to assign
the appropriate capacity to the return path Bearer Connection BC and
informing it of the forward path Bearer Connection ID if it is a newly created
Bearer Connection. The MES Bearer Connection Manager MBCM returns the

10 attach acknowledgement message to the MAC/SAP Handler MSH on the LES

14 to indicate that the underlying bearer resources have now been made

available for the new MAC Connection and so data transmission can
commence.

Call termination may be started by either the calling MES 2 or the

15 called LES 14. In either case the release operation of the application causes

the generation of a disconnect message which is passed through to the remote

end MAC Layer. The releasing party immediately disables local higher-layer

access to the MAC/SAP Handler MSH to prevent data transfer once any part

of the connection infrastructure is discontinued, but the MAC/SAP Handler

20 MSH is not removed until the far-end acknowledges the call release. For an

MES initiated release, the LES 14 release acknowledgement may also include

a revised Bearer Control Shared Access Bearer resource allocation. For LES

14 initiated release, the release request contains this data.

25 MAC Connection Management

Communication between the MAC Layer and the Upper-Data Link
Layer (UDLL), Bearer Layer and the layer management is accomplished by

using primitives representing the logical exchange of information. The four
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15

20

25

quest Used when a higher layer or layer management requests

a service from a lower layer

Indication = Used by a layer providing a service to inform the higher

layer or layer management
Response A response to an Indication

Confirm Used by a layer providing the requested service to

confirm that an activity has been completed

MAC Layer communication takes the generic form of a request which
is passed down through a Bearer Interface Unit Service Access Point (SAP) to
the underlying Bearer L.ayer where it is transmitted to the remote end. In
practice, the message is first organised into one or more Bearer PDU’s and
transmitted at the Physical Layer. At the remote end, the Bearer forwards the
message up to the MAC Layer through a Bearer Interface Unit SAP as an
indication. Based upon the nature of the indication, the remote end MAC
Layer process will issue a response, which is passed down throﬁgh the Bearer
SAP at the remote end. This i—s then passed back to the originating entity and
forwarded by the local Bearer up to its own MAC Layer as a confirm class of
message.

MAC Connection management requires the involvement of three
processes: the MAC Broker MB, the MES MAC Manager MMM and the
MAC/SAP Handler MSH. The MAC Broker MB is the single signalling point
used by UDLL services for requesting MAC Connection resources. If
appropriate, it forwards the requests to the MES MAC Manager which creates
a MAC/SAP Handler MSH which will maintain the MAC Connection state-
machine to control the subsequent behaviour of the MAC Connection. It is

this MAC/SAP Handler MSH that then initiates the call set-up request to the
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At the remote end, an associated MAC/SAP Handler instance MSH is created
by its MES MAC Manager MMM. This also contains a MAC Connection
state-machine which will cause it to forward the call request to its MAC
5 Broker MB and process the subsequent response. The MAC Broker MB
determines whether the new MAC Connection request is of a type that is
supported by the UDLL and, if so, the call request is passed to the appropriate

UDLL application.
If the UDLL application refuses the connection reque:st, when the
10 MAC/SAP Handler MSH is informed, it instigates a call release procedure
between itself and the MAC/SAP Handler MSH at the calling party end
concluding in both MAC/SAP Handlers terminating. However, if the call is
accepted, the called party MAC/SAP Handler MSH sends a confirmation to
the calling party end to complete the call establishment. Furthermore, the
15 MAC/SAP Handler which is located at the LES 14 initiates a request for the
underlying Bearer Connection resources to support the new MAC Connection.
If the resources are available, both MAC/SAP Handlers are freed from a flow-
controlled call state and exchange of user data can commence. Failure to find
the underlying Bearer Connection resources results in the LES MAC/SAP
20 Handler issuing a MAC Connection release, with a suitably assigned call

release code.

Bearer Connection Management

Bearer Connection Management is performed in an ascending

25 hierarchical order by the Bearer Connections BC, MES Bearer Connection
Manager(s) MBCM and the generic Bearer Connection Manager BCM. The

Bearer Connections BC are responsible for appropriately scheduling the
reading operation of the MAC Connections. They are also responsible for

initiating the attachment process when attempting to accept new MAC
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Connections and the issuing of revise messages in response to the
instantaneous status of the MAC/SAP Handler transmit buffers in order to
dynamically adjust the capacity of the Bearer Connections BC.
In order to move a MAC connection from one Bearer Connection BC
5 to another without risk of loss or duplication of data, each end needs to know
that all buffered data has been sent and received. Under the instruction of the
MES Bearer Connection Manager MBCM, the Bearer Connection BC can
insert special “flush” control messages into the data PDU stream as it is
passed down to the Bearer Control BCT. As Bearer Connections BC are
10 unidirectional, flush messages are turned-around at the remote end by the
MES Bearer Connection Manager MBCM and inserted into the corresponding
return path Bearer Connection. Handover is only completed once the flush
PDU has completed the round trip. The originating MES Bearer Connection
Menager MBCM, upon receipt of these messages, knows that there is no data
15 held in any transmission buffers associated with the original Bearer
Connection BC.
Integrity tests can be used to determine whether both Bearer
Connections at the MES 2 and LES 14 are operational. Under the instruction
of the MES Bearer Connection Manager MBCM , the originating Bearer
20 Control BCT can insert a 'loopback’ control message into the data PDU stream
as it is passed down to the Bearer Control. This loopback PDU is looped back
by the receiver. Upon receipt of this message the MES Bearer Connection
Manager MBCM can deduce that the link integrity is confirmed.
The MES Bearer Connection Managers MBCM liaise between the
25 Bearer Connections BC and the underlying MES Bearer Control Manager
MBCTM when it is necessary to alter the capacity of the Bearer Connection
BC or attach or detach the Bearer Connection BC from a Bearer Control BCT.

They may employ a scoring algorithm so that if multiple Bearer Controls

BCT are capable of supporting a Bearer Connection BC, they can select the
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Bearer Connection’s request Quality of Service, they are able to appeal to the
Bearer Connection Manager BCM to resolve this matter by consolidation of
the Bearer resources. Similarly, they are capable of restricting the transfer of
5 revise and attach messages to the underlying MES Bearer Control Manager
MBCTM during periods of bandwidth contention.
The final function involved in Bearer Connection management is the
Bearer Connection Manager BCM. This function creates and manages all of
the MES Bearer Connection Managers MBCM, assigns the unique Bearer
10 Connection IDs, and acts as an arbitration function when it is necessary to
redistribute bearer resources between MES management instances. Associated
with this role it may provide a MAC Connection sorting algorithm in order to
efficiently pack MAC Connections within Bearer Connections BC so that
redundant Bearer Connections can be removed. It also supports generic
15 services which can e shared across the MES management instances such as
the creation and operation of both Signalling and Broadcast Bearer
Connections. The Bearer Connection Manager BCM also acts as a common

signalling termination point for the MACT Layer, encapsulating and decoding

the MAC Layer signalling messages that are transported across the data-link.

20
Bearer Control Resource Management
The Bearer Control functions BCT efficiently multiplex multiple
Bearer Connections SBC, BC within a shared access channel taking into
account their dissimilar transport requirements, particularly their sensitivity to
25 delay and its capacity. The Bearer Controls’ resource management algorithm

is capable of ascertaining what Bearer resources are required to sustain its
Bearer Connection traffic. This is necessary so that the Bearer Control BCT
can determine whether it is capable of accepting new Bearer Connection

instances BC and, if so, under what circumstances. For example, the Bearer
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Bearer Connection BC. However, as with the Bearer Connection sub-layer
management, the Bearer Control sub-layer management is controlled
exclusively from the LES 14. It is only at the LES 14 that Bearer Controls
5 BCT can decide the allocation of Bearer Connections BC onto the Shared

Access Bearers SAB.

Resource Management Example

Figure 7 shows four MAC/SAP Handler transmit buffers B1 to B4 and

10 how their MAC Connection data is placed within separate two Bearer
Connections BC1, BC2 on an underlying Shared Access Bearer SAB. Only 20
kb/s is currently reserved for Bearer Connection 1 and a single delay sensitive
connection and a delay insensitive connection multiplered into this Bearer
Comection BCI1 are read at 10 kb/s each. However, due to the burstiness of

15 the delay sensitive application causing it to receive data from the UDLL at a
transient rate of 15 kb/s, its MAC/SAP Handler transmit buffer B1 starts to
fill up. This is noted by the Bearer Connection BC1 which can either attempt
to accommodate the transient- increase in load locally or request additional
resources via the MES Bearer Connection Manager MBCM.

20 First, the Bearer Connection BC1 could simply ignore the problem if it
has already arranged for the delay sensitive MAC Connection to be read at a
rate equal to or greater than its mean packet transfer rate. Given a large time
window together with sufficiently large buffering capacity within the
MAC/SAP Handler MSH, the data burst could be stored in the buffer and

25 progressively emptied later during periods of relative inactivity from this
UDLL call. Nevertheless, this requires large amounts of buffering to be
employed (if data loss is to be minimised), and assumes that the data is

relatively time-insensitive which is of course not the case for delay sensitive
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@o%& () - sensitive connection may anticipate being able to transmit data without
5 interruption from the underlying transport mechanism irrespective of the state
of the underlying bearer resources.

A second approach is for the Bearer Connection BC1 to exploit the
fact that the delay insensitive service sharing the same Bearer Connection may
be relatively tolerant to being “backed-off” and alter its scheduling behaviour

10 to read from the delay sensitive queue more frequently at the expense of the
delay insensitive queue. This option is illustrated in Figure 8. Here the delay
sensitive buffer B1 is now read at 15 kb/s whilst the delay insensitive buffer
B2 is read at a reduced rate of S kb/s. This allows the delay sensitive buffer
B1 to empty. However, the delay insensitive queue may now begin to grow

15 accordingly. This may be considered acceptable, as there may be ao specific
loss or delay constraints imposed on some classes of delay insensitive

connection,

Assuming the Bearer Connection BC1 cannot locally accommodate

the MAC Connection’s increased bandwidth demands with either of these two

20 solutions the Bearer Connection BC1 may attempt to obtain additional

capacity itself. This process is started by the Bearer Connection requesting the

MES Bearer Connection Manager MBCM to secure additional bandwidth for

the Bearer Connection BC. If the congestion is arising at an MES 2 this

message must be sent across to the corresponding process on the LES 14 as it

25 is only the LES 14 which can undertake resource management of the Bearer
Connection sub-layer and below.

The LES-based MES Bearer Connection Manager MBCM uses a

revise message to ask the MES Bearer Control Manager MBCTM to

determine whether the Bearer Connection BC with its revised capacity can be



109 ()- Y "109% ()-1& 109%& ()-Y I'"10%' ()- 10%&' ()- dGJEbC 4 , 100/&3/%@?i 003
*109&' ()-F,):110%& ()- 1"109%& ()-1 '109%& ()- 10%&' ()-K*_ “anxnbC! 4'10 8
.10 10 10 s310%& ()-&F1& 10%& ()-Y 010%&' ()- F.110%& ()-nqg" dEnbC! 4
&10%Z& ()- 10%Z& ()- 109%Z& ()-  10%Z& () -
y109%&Z&' () -Y910%Z& () -8\ dEnbC! 4) & 10%&Z& ()- F"10%Z& ()- ! 10%Z& () -
109%Z&' ()-!10%Z& ()- F1l0%Z& ()-ZTUVAE:/! 10Z,10Z y810%Z& ()- 610%Z& () -
510%Z& ()- L310%Z& ()-1& 10%Z& ()- *10%& () -VWig; xY: /! 10Z! 10%r& () -
, 10%& ()-'s 10%m& ()- 10%m& ()-'3L10%r& ()-'10%& ()- 10Z; ZBdE:/! 10Z
y, 10%m& ()- *109@eeomymodaigbpmpany suitablo Gegrer Controb BT (The prefzgved rysporshCl
oL’ -
10z (10%: () for minimum disruption would be for the Bearer Control currently supporting
the Bearer Connection BC to offer to increase the transmission resources
allocated to it by the requested amount. If the MES Bearer Connection
5 Manager MBCM accepts this offer the Bearer Controls BCT at either end of
the LES-MES channel immediately increase the Bearer Connection PDU
transfer rate so as to alleviate the problem. This approach is shown in Figure
9. The additional SAB resources have been allocated to the Bearer Connection
BC, with the instantaneous Bearer Connection bandwidth increased to 25
10 kb/s, and the delay sensitive connection data transfer rate can be

correspondingly increased to 15 kb/s.

It should be noted that the Bearer Connection BC is not informed of
this revision in its instantaneous capacity and its notional Bearer Connection
capacity remains fixed ét the sum of the call level capacities agreed for all of

15 its MAC Connections. Rather, the clock which governs the rate at which the
Bearer Connection BC1 performs all of its actions, including transferring data
to the transmit Bearer Control BCT, increases. The Bearer Con‘rcl BC1 may
additionally perform rescheduling to reduce the overloaded delay sensitive
MAC Connection transmit b}.lffer B1 more rapidly. Nevertheless, once the

20 buffer B1 reduces to a predefined level the Bearer Connection BC1 must issue
another revise message in order to relinquish this additional bandwidth.

However, if there is insufficient unassigned bandwidth available on
the current SAB the solution may be to increase the Bearer Connection BC1
reading frequency of the delay sensitive MAC Connection buffer B1 and to

25 move the Bearer Connection BC1 to a second Bearer SAB2 which can
support its requested revised bandwidth as illustrated in Figure 10. This may
require all of the MAC Connections belonging to the migrating Bearer
Connection to be temporarily suspended (using flow control) whilst the move

operation takes place.
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810% () - F+10% () - Y@Krllc?tzg (a%)érggé(hn?g !to move the MAC Connection to a different
Bearer Connection BC (and possibly SAB) where sufficient bandwidth is
either available or can be obtained. This is undertaken by the inter-working of
the original parent Bearer Connection BCI1, the revised Bearer Connection
5 BC3 and the MES Bearer Connection Manager MBCM. This latter function is
able to secure the necessary resources on the destination Bearer Connection
BC3, and the original parent Bearer Connection BCI can forward it the
address of the MAC/SAP Handler as shown in Figure 11.
This approach may be more beneficial than that shown in Figure 10, as
10 the disruption is limited to the MAC Connection which is experiencing the
problem. However, its implementation requires the MES Bearer Connection
Manager MBCM to obtain knowledge of the MAC Connection composition
within each Bearer Connection BC (which is known by each of the Bearer
Connections). Nevertheless, this scheme enables the MES Bearer Connection
15 Manager MBCM to make efficient use of the finite Bearer resources and
allows a consolidation mechanism to operate. For example, periodically
triggered by the generic Bearer Connection Manager BCM on the LES 14, an
MES Bearer Connection Manager MBCM could use this approach to try to
progressively migrate its MAC Connections into fewer Bearer Connections
20 BC and to, in turn, migrate these Bearer Connections BC onto a single Bearer
Control BCT assuming multiple concurrent Bearer Controls are supported by
the mobile. The consolidation of MAC connections into fewer Bearer
Connections BC ensures that unnecessary proliferation of Bearer Connections
BC resulting from the dynamic addition then removal of MAC Connections is
25 avoided. This consolidation would tend to bias MES’s with multiple

transceivers to maintain all of their traffic on a single one and so reduce power

consumption.

Additional Bearer Types
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$' 109&' ()-S/wdYNC! 102ne1@f the advantages of the MAC Layer is to allow additional
Bearers and Bearer types to be accommodated with minimal changes to MAC
Layer entities. This is achieved by the MAC Layer maintaining a 'loosely
coupled' interface with the Bearer Controls BCT. In other words, all
5 information about an entity is held exclusively within that entity, and any
access to that entity is only through a defined interface. Provided that interface
remains unaltered then any internal operations of the entity may be altered
without affecting any other entities.

The knowledge as to whether or not a Bearer can accommodate a

10 Bearer Connection BC is held within a Bearer Control BCT. Access to this
knowledge is achieved by supporting a query mechanism - the MES Bearer
Control Manager entities MBCM query each of the possible Bearer Controls
BCT through the generic interface. Such an approach reduces the complexity
of system upgrades to incorporate additional bearer types.

15 For example, an LES 14 currently supports Bearer Control type .. An
additional Bearer Control type 2 is to be added on an additional channel -
Bearer Control type 2 is of a later improved design offering user advantages
over type 1. An additional MES Channel Resource MCR is added which is
capable of supporting type 2 and a software 'driver' for type 2 is loaded - this

20 notifies the Bearer Connection Manager BCM of its existence.

Similarly an individual MES 2 is upgraded by loading the
corresponding MES software driver for Bearer Control type 2 which notifies
the MES Bearer Control Manager MBCTM of its existence. The MES 2 then
signs on and the LES 14 is notified of the MES's new capability. Next time an

25 MES connection is established, or a dynamic bandwidth change is negotiated,
the MES Bearer Connection Manager MBCM at the LES 14 will query all
possible Bearer Controls for the MES 2 i.e. both types 1 and 2. Type 2 might

then offer a better option resulting in a higher score at the MES Bearer

Connection Manager MBCM. Thus by maintaining the loose coupling only
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the new Bearer Control BCT need be added at the MES 2 and LES 14. The

other MAC Layer entities do not require modification. Further whilst each

connection or bandwidth change now results in two queries these queries all

occur at the LES 14 where computational power is more easily provided.

5 The Bearer is responsible for providing framing support on top of the
physical radio interface. Different Bearers must be employed in order to
enable multiple framing formats to be used concurrently. This also implies
that in the case of an MES 2 supporting a single Bearer, re-selection of a
transmission frequency will require all active connections to be temporarily

10 suspended whilst the Bearer is updated. To perform this hand-over type
mechanism cleanly, the MES 2 and LES 14 employ a flow control

mechanism.

The above embodimenis have been described with reference to an
object-oriented model. However, individual objects do not necessarily
15 correspond to discrete circuitry; preferably, the objects are implemented on a

single processing device or general purpose computer.

The above embodiments have been described with reference to a
satellite communications system, but the techniques described therein could

also be applied to terrestrial wireless communications systems.
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1. A method of allocating a plurality of data streams to at least one

physical channel in a wireless communication system, comprising:

grouping szid plurality of data streams into a plurality of groups each

5 comprising one or more of said data streams;

formatting each said group of data streams in packets including a

group identifier uniguely identifying that group; and

collectively determining the allocation of each of said groups to said at
least one physical channel, such that said allocation of each said group is

10 applied to all of the data streams comprising said group.

2. A method as claimed in claim 1, wherein each of said data streams is
formatted in packels including a data stream identifier uniquely identifying

packets comprising that data stream.

15
3. A method as claimed in claim | or claim 2. wherein said grouping step
comprises selecting said one or more of said data streams for each of said
groups according to a predetermined quslity of service requirement for each
of said data streams.

20

4. A method as claimed in claim 3, wherein said quality of service

requirement includes a bandwidth requirement.

5. A method as claimed in claim 3, wherein said quality of service

25 requirement includes a sensitivity to delay.
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of service requirement includes an encryption requirement.

7. A method as claimed in any one of claims 1 to 6, further comprising
S modifying the allocation of said data streams to said groups in response to a

change in said data streams.

8. A method as claimed in any one of claims 1 to 7, further comprising
modifying the allocation of at least one of said groups to said at least one

10 physical channel in response to a ¢hange in said dlata streams.

9. A method as claimed in claim 7 or claim 8, wherein said change in
said data streams comprises an increase in bandwidth requirement for at Jeast

one of said data streams.

15
10. A method as claimed in claim 7 or claim 8, wherein said change in
said data streams comprises the addition of a new data stream,
11. A method as claimed in any one of claims 1 10 10, wherein there are a
20 plurality of said physical channels, and at least one of said groups is allocated

concurrently to more than one of said physical channels.

12. A method as claimed in any one of claims 1 10 11, further comprising:
determining a bandwidth allocation from said one or more physical

25 channels for each of said groups, wherein said step of collectively determining
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13. A method as claimed in any one of claims 1 to 12, comprising

5 buffering each of said data strears in & respective data stream buffer and, for
each of said groups which comprises more than one data stream, multiplexing
the data streams for that group by reading from the respective data stream

buffers in a predetermined sequence.

10 14. A method as claimed in claim 13, further comprising varying said
predetermined sequence in response to the level of the buffer of one or more
of the data streams exceeding a threshold, so as to reduce said level below
said threshold.

15 15. A method as claimed in any one of claims | to 14. further comprising
bufféring the one or more data streams of each group in a respective group
buffer, and for each said physical channel, reading data from the respective
group buffer of each group allocated to that physical channel for output on
that physical channel in a predetermined sequence according to the

20 determined allocation of said group.

16. A method as claimed in any one of claims 1 w0 15, wherein a
respective group bandwidth is allocated to each of said groups and a
respective data stream bandwidth is allocated to each of said data streams, the
25 method further comprising receiving a request to add an additional data

stream with a requested bandwidth requirement, and selecting one or more of
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if none of the groups has an available group bandwidth sufticient for said
requested bandwidth requirement, reducing the allocated data stream
bandwidth of at least one of said data streams to said respective minimum
data stream bandwidth, and subsequently selecting ane or more of said groups

10 for said additional data stream according to the available group bandwidth of

each of said groups.

18. A method as claimed in claim 17, wherein said step of reducing the
allocated bandwidth comprises selecting one of said groups and reducing the
15 allocated data stream bandwidth of each of the data swreams allocated to said
selected group to the respective minimum data stream bandwidth, and the
subsequent selecting step includes determining whether the selected group

subsequently has sufficient bandwidth for said requested bandwidth

requirement.

20

19. A method as claimed in any one of claims 1 to 18, further comprising
generating signalling information indicating the allocation of said data
streams to said groups and of said groups to said physical channels, wherein

one of said data streams comprises said signalling information.

25



