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PACKET- SW TCHED DATA TRANSM SSI ON BACKGROUND OF THE | NVE The
invention relates to allocating data transm ssion 5 resources in

packet - swi t'‘ched data transnission and especially to optinizing radio
interface resources in wreless packet-sw tched data transm ssion. [0002]
Third-generation nobile systems, called UMIS (Universal Mbile

Tel econmmuni cation Systen) and | MI-2000 (Lnternational Mobile Tel ephone
Systen), will provide not only circuit-switched speech services, but 10
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[0004] One of the parameters defining the radio bearer is the

method used by the terminal for compressing the header fields of data
30 packets. Header compression of data packets being transmitted and
decompression of data packets being received is performed on the packet
data convergence protocol layer PDCP of the UMTS system. The PDCP layer
of a terminal typically supports several header compression methods so as to
enable connection set-up with as many network layer protocol types as
35 possible. Some header compression methods may also need a reverse




15 bandwi dth al so for the reverse connection using speci al I
conprising new capacity allocation requests. This is not pggiE@Hg%ﬂﬁpal
situations and, in any case, such an arrangenent conplicates an opti mal

al l ocation of radio resources. BRI EF DESCRI PTI ON OF THE | NVENTI ON 20 [ 0006J
It is thus an object of the invention to devel op an inproved nethod and an
apparatus inplenenting the nethod so as to reduce the drawbacks nenti oned
above. The object of the invention is acgéeved by -a net hod and a system

whi ch are characterized in what is stated in the independent clains.
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BRIEF DESCRIPTION OF THE INVENTION

20 [0006] it is thus an object of the invention to develop an improved
method and an apparatus implementing the method so as fo reduce the
drawbacks mentioned above. The object of the invention is achieved by a
method and a system which are characterized in what is stated in the
independent claims. Preferred embodiments of the invention are set forth in

25 the dependent claims.

[0007] The invention is based on selecting the compression method
to be used on the radio link already before seiting up a radio bearer, and this
information is transmitted to the radio resource management system RRM
which takes into consideration in the capacity allocation a possibly selected bi-

30 directional compression algorithm and allocates the necessary capacity for
both the downlink and the uplink direction.

[0008] The method and system of the invention provide the
advantage that header compression methods requiring a bi-directional
connection also function immediately on radio bearers which on account of to

35 the application would only need a one-way radio bearer. A further advantage



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20 [0010] In the foll iﬁg;émgg
invention wll be described using a packet radio service a r t he
UMTS system as an exanple. The invention is, however, not restricted to the
UMTS systemonly, but can be applied to any packet-smﬁtched'data
transm ssi on net hod whose capacity allocation of packet data connections
requires that the used header 25 conpression nethods are Taken into
consideration. [0011] The structure of tRe UMIS nobil e tel ephone systemis
described in Figure 1. Figure 1 only contains the bl ocks essential for
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refierred €ataas | ur (not shown). An RNS conprises a radi o network
controller RNC and one or nore base stations BS, also referred to as nodes

B. The int BlRf]EFEDEDSC\P@PW]@NQ)ﬁN@IéF@G@F&SS referred to as lub. The base
station BS typically takes care of radio path inplenentation and the radio
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network CN is made Lﬁblr@f a¥haws readlockc dingrame b rijengtredute whdhee UMTRphone
system andsgxdbfai,nal to UTRAN. In the core network, a nobile swtching
centre | visitor | catlo regi,sfer SGIVB LR| nn
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regi ster VLR conpr i t i ea of
a certain nobile Sﬁwﬁ,ﬂéﬂé‘g’ﬁt‘@%@@ﬂ%{éﬁ}éﬁﬁ" of’bﬁ ém%@%qﬁode of
a packet rHif Bivept®Rm 3G SGSN ( Servi ng GPRS Suppor t Node) is formed through
an interface Gs' and to a fixed tel ephone network PSTNI I SDN t hr ough a

gat eway nODHETAIFD DESTERIFMONOSVEGE(RYENTION) - A connection from the
serving node 3G SGON to external data networks PDN is formed through an

interfde Gn to a RAHaln foeldotumsing, dheeinapnttmravilube adescribetiodsingwai ch
h furt t t
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fromboth {he nobile switching ¢ R~an servin

3G SGSN t o MVsBtipR dso heuieNsr. kn@‘rmtrl@f@m tha UMTSi systemqpplyaby sf‘sﬂnr\E?mr K)
is set up apphedhot Qﬁylpﬁécﬁc@i-@mchéd détasmném;sl@ﬁ)rn%@tﬂoah@hoé@ec system
i s desi gnedﬂl n.such kgg gore net wor tﬁl\%vﬁg i cal

to the cor E'ACRYRY koofpaac W@‘S?stcéf?ﬂ"ep PA$ nERHHES, eis

no nee2dt ocortpression inecthods aee teoncinto corigidetationt ure. [0014 The UMTS system
acoording to a oSl ThE Srate i uets, bkt Bslell 8 e
r ef er ences descabesPRB Figurestlentighre he nalwesootalms\eihaetbhmka ebsamiial sforThe
gr'\]/gssgsg rgbxggaﬁ}l %%Mét;@%rﬁ %%’F&i S%»g@&ﬁ@' a SEsBHENkKiIRRAinSfeY SRAnBLEES
conventlonal mobile telephone system also comprises other functions and
30  structures, which need not be described in greater detail herein. The main
parts of a mobile telephone system are a core network CN, a UMTS mobile
telephone system terresirial radio access network UTRAN, and a mobile
station or user equipment UE. The interface between the CN and UTRAN is
referred to as lu and the air interface between UTRAN and the UE is referred
35 toas Uu.




5 3G SGSN are typically connected to one gateway node 3G %Np Eﬁﬂﬁ nodes
3G SGSN and 3G GGSN function as routers supporting the nobrili 5 é nobi | e
station, which routers control the nobile system and route data packets to
nobi l e stations regardl ess of their |ocation and the used protocol. 5 The
serving node 3GSGSN is in confact wwth a nobile station M5 through the
radi o network UTRAN. A task of the serving node 3G SGSN is to detect nobile
stations. capable of packet radio connecgions in its service area, to )
transmt and receive data packets fromsaid nobile stations and to track
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35 The RLC | ayer also takes care of re-transm ssion of danpg;@gqp The
servi ng node 3G SGSN manages the routing of the data packe mfr

a a a~~ 2aa~ 7 the nobile sfation M5 through the radio network RAN on to
the correct gateway node 3G GGSN. This connection uses the tunneling

prot ocol GTP which encapsul ates and tunnels all user data and signalling
transmtted through the core network. The GITP protocol runs on top of the

| P used by the 5 core network. [0018] Ong of the tasks of the PDCP |ayer is
to enable a transparent transm ssion of data packets com ng fromthe higher
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whi ch gqse orkd Qhrgﬁghz ¢ iﬁte'?liage €h aé)tﬁl g)ﬁ’cﬁé}‘é BQEP LA it O e RLC

entity I'ECE,‘I VES ta packe romsev era earers a the sane

[0022] Eachetsegp gha igejewan nese &GeGGﬁNr@nd tﬁ@aa@w:rm)mpd@s&@ﬁﬁ&l\baret hm;
or not UseaR s@lat@@%&iﬁﬂihb'tﬁ%h%%bté{m%g wﬁlﬁ?gﬁ g?@t@i%oﬁeﬁ*mofhé hm

e 20 DRl A S 0 el Sl o *"
adV| ses t hef #w awblid sthijons ahth @Uﬁn@&ﬁf@ﬂﬁéﬁtﬁﬁ; it 3@%@95}3%&%3&6& hTigsigh a
oo R TR I e R e T
connect i onglateh@etwork Bednthe seindag thdﬁO3’G‘lSGWJ Theesnetwark beiwaarl ltlee when
the PDP coghiay fioBe! 8¥2E8EN and the serving node 3G-SGSN employs an [P
protocol, preferably the IPv6 (Internet Protocol, version 6).
[0016] Figures 2a and 2b show UMTS protocol stacks used for
30  control signalling (control plane) and user data transmission (user plane) in a
packet radio service of the UMTS system. Figure 2a shows the protocol stack
used for control signalling between a mobile station MS and the core network
CN. Mobility management MM of the mobile station MS, call control CC and
session management SM are signailed on the highest protocol layers between
35 the mobile station MS and the core network CN in such a manner that the
base stations BS and the radio network controller RNC located in between are
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its enmbodi ffbﬂ‘?%aapgﬁ?ﬁﬁ@%éf—cr%ﬁyﬂ whel negessaYexanpl es descri bed above,
but can vary withi [0024 Fgare3xhdvie afl RinBBonal model of the PDCP layer, in
30  which one PDCP entity is defined for each radio bearer. Since in the present
systems, an individual PDP context is defined for each radio bearer, one
PDCP entity is also defined for each PDP context, and a certain RLC entity is
defined for each PDCP entity on the RLC layer. As stated above, the PDCP
layer can in principle be operationally implemented in such a manner that
35  several PDP contexts are multiplexed on the PDCP layer, in which case on the



a D DEC 2~0~ 12 CLAIM5 1. A nethod of allocating data transnpssi
resources in a packetsw tched tel econmuni cati ons systenlmhigﬂiﬁgﬁg}gmys a
termnal and a fixed network to which an operational entity is defined for
defining resources for a 5 radio bearer, in which nethod radi o bearer
resources are defined for the termnal on the basis of an application used
by the termnal on said radio bearer, characterized by defining a
conpressi on net hod of header fields in data packets used on the radio
bearer before defining resources for the radio bearer, and 10 defining the

resour ces GLE hiayerabiélowbiber BDCPnlayer,hore :mlmegtitwmemscﬂataqmuhééﬁfr?hﬁo 4
conpri se t sel ected conpression method of header
(%‘L%t\%%ﬁg foybéaergi‘ﬁ éﬁﬂg%iéﬁgl Slaimed in claiml,

fields in ac et S characterized by
transmtti ng t he cdfp22kEach Hmm@aﬁt}otameadme‘miedrbse headM(aormﬁrqmnjfet s,

whi ch

fixed net gt de? ?/nﬂk%‘% hé@ccrg’anép‘freéé!gﬁ?n%'g e é‘ga‘ili‘?g}é g*é %ahﬂft hod
as cl ai fed algprﬂhm nihe éadiQ regowurce gontraller RRE hegotigtes laysuitatleialgordhpaci t y
in two dirqefbags IjDEP%'Ht gg g@g\}én ﬁﬁléﬁsfrﬁéﬂéré e5RABMRg ifle taiq%rﬁmh%g%c?ﬂaen

corrpressm tho of hea ata pac
T rect | G s¢lPBied aloopihe@nsdpasstrsda the PRPJaKehihrotgh 2
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[ S. SYS S | |ty
ot i ng. 1 SOBTBSIOP et defbridten 14 eRwadnisN AR RcH e Upd Ut e
cont r ollOpr @Dnnebtn()rﬁ{Rﬁ)a tapd keingitidicated durthe ragivageoarie comtdier Wi thed. A
nmet hod as glt)&&gég%vrgaé%char actari z ad by defining the '
ra i

resour ces of sal n the radi o resource nmanagenent system
(RRM. 30 6. A net 8823k Indicatingdand distiiguighing various eonopression methadsd by

contra ot PP PGS Rt MARRS PEMRETIEN B
bear er . gtsalBDb) Fiomdlie packehidentfiet PR} valves ofteach, PRBEP entity a
c har actisrl Iﬁﬂebhé créit8d CRCuwARa d#?eréﬁ%émsﬁrbéélsmég@oﬁm% eps | RaicHebhRAs of
eader flel ets orte conver gence
pr ot ocol 6% E%Bgaﬁ ﬁf‘Wzglt @E’a“t'% Og ﬂﬁ%cﬂ’?ﬁkﬁfeldﬁﬁ{ﬁerc%m iofetarminadc) for
defi ni ng tras eou:mnbmstlon afethed. Ifondeonsiftession algorithm is used, the packet
identifier PID obtains the value zero. For each compression algorithm and its
combinations with different data packet types, PID values are determined
20 sequentially in such a manner that the PID values of each compression
algorithm start from n+1, wherein n is the last PID value defined for the
previous compression algorithm. The order of the compression algorithms is
determined in negotiations with the radio resource controller RRC. The PDCP
enfities at each end of the packet daia connection can identify the
25 compression algorithms of transmitted and received data packets on the basis
of the PID value table. This information is, however, not stored in the radio
resource controller RRC. )
[0024] In application-based capacity allocation, in which for
instance an application of a mobile station MS transmits a request to the
30 network to establish a radio bearer, a capacity request is transmitted from the
mobile station MS as confrol signalling to the function SM (Session
- Management) managing core network connections, from which the capacity
request is forwarded fo the corresponding function SM of the serving node 3G-
SGSN. The serving node 3G-SGSN negotiates with the radio resource
35 management system RRM of the radio network controller RNC on whether
radio resources according to the capacity request are available. If there are

5



5 8. A packet-sw tched tel ecommuni cati ons system which comcﬁm &ﬂé er m nal
and a fixed network which conprises an operational entity

resources for a radio bearer, in which systemresources of the radio bearer
are arranged to be defined on the basis of an application used by the
termnal on said radio bearer, c har.act ar i zadin that 10 the
conpression net hod of header fields in data packets used on the radio
bearer is arranged to be defined before gpfining the radi o bearer
resources, and said radio bearer resourcés are arranged to be defined in

tsEchlg rralnaﬁbughabs@aicésrﬂ@uémt ; d@bfa@hsefjmsme giEe tlﬁﬁ@@ﬁo&meraﬂmhf@ﬁ by

e 15 sel gcte ressi on nethod o ade S
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t he conrp;l eaﬁomtlomtdﬁoﬁm dlfnlﬂedamm resladmcem aiabptlmﬂye% mmb gi ¢he
supporte t e transmtte a|

opglroat | onap}ﬁérgﬁtt yrgpir? Rﬂéarﬂ% ?@gﬁk r%sgqﬂ?&gf Wﬂﬂ?@ef‘ﬂ%” C(§|¥ﬁ Ré%ﬂ nmet hod
to be Useddetermines whet simaofi radtu EEoUsys paramsterd wonkbbe optiail fordusing 9,
characteri ﬁﬁ% &S is a
UMTS 25 syﬂf‘éimb ghc%fh@gl %?do %‘%%‘?m"w%% 8{,&%% I ni n% é‘g%urcééa?a?’ g]¥ t he
radi o bear Ee c"@ﬁﬁ isyiitable ﬁ@dﬂﬂi‘ﬁ%@omrcéh%ofﬁd@l bgaret.odbie (&Mio) resalireer adi o

;e;ggrkgte m tchedaﬁ;ﬁé léﬁ%@é@gﬁ@%@ﬁ%@@éﬁ%fﬂé@&ﬁ%&&ﬁh@ @drﬁ&ﬁ’nt for

conpri ses RPIQREY tFi’Gt‘ st fb@f PRiuRy rasio Jesedrgepralligeatien.o Fegar er
t he nm@mrhpplmmmts diicty r@qu&egad dn@-\ﬁaﬁeéam@chb@ SARPT gFSthen avBidig of

header fie| gﬁaélpy,df%} 4n8E %‘égt R I%bﬁs o) typlcaly allocapceg T%r the one direction,
* typically the downlink direction, and no capacity, i.e. 0 kbit/s, is allocated for

the other direction, i.e. the uplink direction. If the terminal then tries or is forced

to use a header compression algorithm requiring a bi-directional connection,

15 data transmission between the network and the terminal will not succeed.

[0025] Now by means of the present invention, this can be avoided
in such a manner that the compression method used for the radio link is
selected already before establishing the radio bearer and the information is
transmitted to the radio resource management system RRM which takes into

20 account the possibly selected bi-directional compression algorithm in capacity
allocation. In this case, the fotal bandwidth allocated for the radio bearer can
be optimized by taking into account both the bandwidth required by the
compression method and the benefit derived from the use of the compression

‘ algorithm as a smaller amount of data.

25 {0026] This can be illustrated by'means of Figure 4 which shows
the signalling of an embodiment for allocating capacity for a bi-directional
connection. The PDCP layer of the user equipment UE supports at least one
c_ompression algorithm which requires a bi-directional connection. Information
on the compression algorithms (400) supported by the user equipment UE is

30 transmitted, for instance in a UE_capability message known per se, fo the
radio resource control layer RRC of the radio network controller RNC when the
radio bearer is established. The radio network controller RNC decides (402)
the compression algorithm to be used on the radio bearer and advises this fo
the radio resource management system RRM (404). In response o an

35 application-based capacity allocation request, the serving node 3G-SGSN and
the radio resource management system RRM of the radio network controlier




define resources of the radio bearer on the basis of an applggg?é@%ﬁged by
the termnal on said radio bearer; and control the definition radi o
bearer resources in accordance with the 10 capacity required by the

sel ected conpression nethod of header fields in data packets. 12. A network
el ement as clainmed in claim 11, wherein the network elenment is further
arranged to define capacity in tw directions for said radio bearer in
response to the selected 15 conpression ngt hod of header fields in data
packets requiring a bi-directional connection. 13. A network el enment as

cl ai med i n%ﬂ@inﬂgﬂl,&l’t@\ﬁédesﬂrilnecéabeve\mﬂ”letmnhera ampepougle sadio resburcessour ce

opor ati ohal coonolftesBuices e’ BV RIRFIT{IbcSIes, BbAGNF 1 RS facig
network el &P iBsUShag feanner Prhpmassoptitnal dandwidthr asipossibleoisrdafined
managenent baseliean! she' bapRaio? dRb MAihgeini§S aBLeE, OhopBler, ' AdbgpRearer
: ncﬁtv.\%&ik e!se{rgnt as Clarl nmed in claiml4 er_é! n the radro resource
managen®nt 1GYEHiRRs s&t By the Gomnressierialoanibry&In theibasisief these epndiiensy ces
to the radilee RRMudesides howo thd radigaekourtel Ebhtrdile® RIRESIs! ehé ¥BhAghRIPUT ces
o e B i cdfrahehih astActae  BEKRL TGS Wi the basi of
the configuration, the RRC makes the final capacity aliocation (408) to the
radio bearer in question, which allocation also ensures that there is enough
10  capacity allocated for the reverse connection, if necessary. .

[0027] The above procedure can be illustrated by means of the
following example. The user of a terminal wants to download a video file from
the network, and due to the application used to play the video file, the
necessary data transmission rate in the downlink direction is 100 kbit/s and in

15 the uplink direction 0 kbit/s. On the basis of the UE_capability message
transmitted by the terminal, the radio resource controller RRC notices that the
PDCP entities of both the terminal and the base station support a header
compression algorithm according to the Internet standard proposal RFC2507,
which requires a bi-directional connection. The RRC selects said compression

20 algorithm for the radio bearer and advises it to the radio resource
management system RRM. Using said compression algorithm requires a data
transmission rate of 5 kbit/s, for instance, in the uplink direction. If the
proportion of the header field of the entire data transmission is esfimated to be
30 kbit/s, for instance, (whereby the proportion of the payload data is 70 kbit/s)

25  and the proportion of the header field after header compression is 10 kbit/s, for
instance, the data fransmission rate of the downlink direction can be set at 80
kbit/s. This way, the RRM sets the radio resource controller RRC to be
configured in such a manner that 80 kbit/s is allocated for the downlink and 5
kbit/s is allocated for the uplink, whereby the operation of the desired

30 compression method is ensured and the 20 kbit/s saved in the downlink
direction with respect to the application-based capacity allocation can be
allocated o another user.

[C028] In the above, the invention has been described in connection
with wireless packet-switched data transmission, especially with the radio

35 resources of the UMTS system. The invention is, however, not limited fo
wireless data transmission only, but can also be utilized in packet-switched



conprises at |east one application capable of requesting radio bearer
resources froma network of the packet-switched tel ecommrﬁ&aﬂfﬁr@%ystem
the termnal being arranged to transmt information on the conpression

nmet hods of header fields in data packets 35 supported by the ternminal to
the network, and 8 DEC 2004 15 execute data transm ssion of said at |east
one application in accordance with a configuration of radi o bearer
resources defined by the network, whereby, the definition of the radio
bearer resources is controlled in accord&ﬂce with the capacity required by
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bearer, characterlzed by
defining a compression method of header fields in data packets
used on the radio bearer before defining resources for the radio bearer, and
10 defining the resources of the radio bearer in such a manner that
said resources also comprise the capacity required by the selected
compression method of header fields in data packets.
2. A method as claimed inclaim1,characterized by
transmitting the compression methods of header fields in data
15 packets, which are supported by the terminal, to said operational entity in the
fixed network for defining the compression method to be used. |
3. Amethod as claimedinclaim1or2,characterized by
defining capacity in two directions for said radio bearer in response
to the selected compression method of header fields in data packets requiring
20  a bi-directional connection.

4. A method as claimed in any one of the preceding claims,
characterized inthat
said packet-swiiched telecommunications system is a UMTS
system and said operational entity for defining resources for the radio bearer
25 comprises a radio resource control protocol (RRC) and a radio resource
management system (RRM).
9. A method as claimed in claim4,characterized by
defining the resources of said radio bearer in the radio resource
management system (RRM).
30 6. A method as claimedinclaim5,characterized by
transmitting the defined radio bearer resources to the radio
resource control protocol (RRC) which allocates the radio resources of the
radio bearer,

7. A method as claimed in any one of claims 4 to 86,
35 characterized by
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bearer are arranged to be defined on the basis of an application used by the
terminal on said radio bearer,characterized in that
10 the compression method of header fields in data packets used on
the radio bearer is arranged to be defined before defining the radio bearer
resources, and
said radio bearer resources are arranged to be defined in such a
manner that said resources also comprise the capacity required by the
.. 15 selected compressjon method of header ﬁeidg}n data packets.
' 9.. A telecommunications system as claimed in claim 8,
characterized inthat ‘
the compression methods of header fields in data packets, which
are supported-by the terminal, are -aftanged to be transmitted to said
20  operational entity in the fixed network for defining the compression method to
 be used.
10. A telecommunications system as claimed in claim 8 or 9,
characterized inthat
said packet-switched telecommunications system is a UMTS
25  system and said operational entity for defining resources for the radio bearer
comprises a radio resource control protoco! (RRC) and a radio resource
management system (RRM).
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terminal on said radio bearer; and
control the definition of said radio bearer resources in accordance with the

10  capacity required by the selected compression method of header fields in data packets.

12. A network element as claimed in claim 11, wherein the network element
is further arranged to
define capacity in two directions for said radio bearer in response to the selected
15 compression method of header fields in data packets requiring a bi-directional

connection.

13. A network element as claimed in claim 11, wherein the network element
comprises a radio resource control protocol and a radio resource management system as

20  the operational entity for defining resources for the radio bearer.

14. A network element as claimed in claim 13, wherein
the radio resource management sysiem is arranged to define the resources of
said radio bearer.

25
15. A network element as claimed in claim 14, wherein
the radio resource management system is arranged transmit the defined radio
bearer resources to the radio resource control protocol, which allocates the radio
resources of the radio bearer.
30

16. A terminal for a packet-switched telecommunications system, which terminal
comprises at least one application capable of requesting radio bearer resources from a
network of the packet-switched telecommunications system, the terminal being arranged
to transmit information on the compression methods of header fields in data packets

35  supported by the terminal to the network, and
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configuration of radio bearer resources defined by the network, whereby the definition of

5 the radio bearer resources is controlled in accordance with the capacity required by the

selected header compression method.




