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[0002] Third-generation no stens, called UMIS (Uni vlmmmmmmﬁmw
Tel econmuni cation Syst er‘r) %{’P\Od | MT-2000 (Ifternational Mbil e Jglsephone

Systen)) will provide not only circuit-switched speech services) but al so
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networ k GPR§ Q-ﬁegQA Pdf Radi o Service) designed for the GSM system
Packet - svmtcﬁ‘ed at a ansm ssion enables the use of different data
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-layer PRSP abcédwarPMIS system The PDCP | ayer of a termnal typically
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whi ch to. the terminal) and a data rate of 0 bit/s in the uplink direction (from the
25 terminal to the base station). In such an application, the uplink data
transmission is typically not needed and consequently, there is no need to
allocate resources to it.
[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



10 is typically uni-directional, such as the downl oading of a file fromthe
networ k descri bed above, the radi o resources nmanagenent system RRM only
al | ocat eswe mneggsay connection for the radi o bearer on thedgegoih2t he
application. The avail abl e conpressi on nethods do not then function and the
connection cannot be set up without being able to reserve an adequate 15
bandw dth al so for the reverse connection using special arrangenents
conprising new capacity allocation requess. This is not possible in al
situations and, in any case, such an arrangenent conplicates an optinma
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FI GURES [ oostiyiatians gads dn | ﬁgse;c gHCh A @rvangement ermalicates v apfimalans

of 10 pr ef eglleehtRIOtadR fcsourédd) reference to the attached drawings in
which Figure 1 shows a bl ock di agram of the structure of the UMIS system
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[0010] In t ¥ od | 2n¢ tick %Hﬁ’é‘ré]‘Hx'?e'H?F?'%WeW'PQS{gR metlod b%ﬁ%?s?%d’eguﬁ%ggét
radi o servi deawbackslmahtionetihabdél Tivey tibjeotasf the #wention. isTachievedrity an i s,

packet - sui ¢ Mo pB ¥ AR MIICH i eBzed M R Y S8R, b8

packet dat aindependend ctaimeqRrefesredhamboliments dofhthedimveation @rersed fodh in
et hodsogr etﬁ@ﬁ@ﬁeh %ﬁ’t(ﬁéﬁﬁ% deration. [0011] The structure of the UMIS
nobi | e %ele hone"Systemi1s described in Figure 1. Figure 1 only contains
t he bl ocks essent|a|[0%'ﬂ Beirwention ig h@sedw@ﬁelaﬂﬂngrsge cpmnrgssigmra@fbmdo a

person skil kgdel Lﬁ\séJ‘Snétﬁé rhdiatlink é’lﬂéﬁb@nﬁéﬁf’@beﬂiﬁb'd;?atr‘ébﬁpbéél%rsﬁﬁa ehsal so
conpri ses otf}e nct | ons nﬁl& a res, whi ch need not es%@ed in
greater detd? "H@ QR is tiansmie tﬁa "les" I0re$9HI9e: Managanasht §

core nEt wor kvhith takedNfito corisideratioh dm kv capacityeatidcatior @t posdibly adiected bpss

net wor . a . St r e t e e

“bot ween3P e diRofifelcr oY a<gicH. AlactBn, g A atest 1, eltepsdit crpadly B1r veen
UTRAN and t ihethuthe downlink aed tiss uplinladireetion.

[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



WO 02/01895 4 PCT/ FI 01/ 00602 [0012] UTRAN typically conprises several radio
networ k subsystens RNS, the interface between the RNSs being referred to as
| ur (not wipaaelsesAn RNS conprises a radi o network control lmr/Fbowesl one or
nore base stations BS) also referred to as nodes B. The interface between
the RNC 5 and Bis referred to as |ub. The base station BS typically takes
care of radio path inplenentation and the radio network controller RNC
manages at | east the follow ng: manageneng of radi o resources, control of
handover between cells, power adjustnent, timng and synchronization,

pagi ng the iihetppiaxtra signraling is needed tv sei upitke sevarse sonoertian becawsge up
-of an inf ragid BEbiEEIE AMAURY i AIrdaByAaken! |ﬁ{erBﬁ§i@e%tﬁ§rFWh%ﬂdﬂfééF§dnaa' to

UTRAN. e core net cati1 on

regi ster 3GPREXENVERSSE UEorYrﬁic@Mhﬁb %ilVﬁBtﬁQel !ﬁ:g'!ﬂtoﬂi‘er E&ﬁ‘stb@ﬂd\q@ih abrIng
preferably aligsatéd té tﬁérrédi@ebéél@? icah HPbptimized wﬁeﬁrtakungqhid Ssi¥idarativar k.

The hone_| ogcati regi nd the visitor r ster VLR
conpri sei ng {rhg c}?@q’lﬁﬁv ﬁﬁ'blrﬁﬂu'é% rlt%r@m?rﬁés'ﬁanﬂ" 6‘3‘3 '?fﬁ%%g?%’? HLR
conpri ses i dérvedhtfrom the wdd of the coneression algoritiinh easnet smakeraathdumé of
services th8§tasubscr| be to, and the visitor location register VLR conprises

information"on'nobile stations visiting the area of a certain nobile
switching centre MSC. A connection to a serving 20 node of a packet radio

syst em 3G SBRNEFRESCRIPTGRN Ghgddr FIGLRES | s for med through an interface

cui tohi ng cont r o cuOGHIR BrahgIng, I biveriith Wi BHtes2 BENY Rl o

3G SGSN@ o eréferrsdlembodinmetsyonitts réferérice tbdhemttache@dgawmgsunmnd:mce Gh to

a gateway node GGSN fu
connection to the eﬂ@% ol?ﬁ? ?’3@‘9{3 Wﬁ?‘g\c’)\%{rﬁgc F%ibfﬁhgm%?ﬂ t he
mobi | e swi t 8y$te.centre 3G MSCNLR and the serving node 3G SGSN to the radio
* network UTRAN (UMFS méﬁszﬁé 'a’ﬁld BBdéﬁb ﬁﬁ'@ﬁ)%oi\‘%id&k%kbséﬁ fBPIUMPS! Bomsin € he

interface I|u, i e noted that, the UMIS systemis designed in such a
manner t hat Siané E‘Gr%‘%@?@xﬁ)‘fmaéﬁ@iﬂ'sﬁ'@%o i dent i cal to the core network of

“a GSM system for i Figurec® shbWwsdbijekadiagraniof ani fanstiomal aflotiél ofed RDOPt he
entire netwgark m@inastructure [ 0014] The UMIS system al so conprises a

packet rad which is to a large extent inplenmented according to a
GPRS syst em connect Eigure 4 shbMsnedpatity,allebation sigriaiingsof ba embediererdsoft o a
GPRS 35 sys V3 Q&S nanes of the network el enents. The UMIS packet radio
system can %‘r O0%ever al gateway and servi ng nodes, and several serving
nodes WO 02/01895 5 PCT/ FI 01/ 00602 3G SGSN are typi cal | y connected to one
gat enay nod®ESAIGEENDESSERIFD N OFCTISBINVAENTIEN GGSN f unction as routers

wobi Lo 25t em ana r K9 101cIn SngieaRits ShkCRveltief uicHe “Jdsati. Qé'"é?gt nei r
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i ncl ude3@he stivgtores, mhnzzb needonat be @@@beddnn@nemmdeﬁﬁdrla@r@m e main

| nternet, afbaﬁszéf é‘%&@ikl(télé Romé isyatetn a6 &l careCAMRITCH; aleMT!Bih&Yﬂé node
3G GEBN T's Itcglepﬁone sysvtmertn terresclrlal 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 toasUu.



20 data networks through the interface G. Data packets being transmtted
bet ween the gateway node 3G GGSN and the serving node 3G SGSN are al ways

encapsul avod2aisysr di ng to the gateway tunneling protocol Gdiyridhevsgat eway
node 3G GGSN al so contains PDP (Packet Data Protocol} addresses of the

nobil e stations and routing information, i.e. 3G SGSN addresses. The 25
routing information is thus used to Ilnk the dat a packets between the
external data network and the serving nodg 3G SGSN. The network between the
gateway node 3G GGSN and the servi ng node 3G SGSN enpl oys an | P protocol,
preferably the I PvelQQtRler HERAM ottypisally v cosimsises) . sevarab) radigur agtwarkand
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can comprise several gateway and serving nodes, and several serving nodes



5 core network. [0018] One of the tasks of the PDCP |l ayer is to enable a
transparent transm ssion of data packets com ng fromthe higher

appl i cat iwologeedes| ayers on to the |ower |ink-1evel |ayers porgrwi/geoyer sa
bet ween UMIS termi nals and el enents of the radio network UTRAN. Thus, it
must be possible 10 to nodify the PDCP | ayer in such a manner that it can
al so transmt data packets of other network-|evel protocols than the IP
protocols (1Pv4, |1Pv6) already supported.5[0019] Another inportant task of
t he PDCP | ayer CORBH ses functions related to inprovi ngechannel efficiency.
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PCT/ FI 01/ 00602 data transm ssion by wire) enploying application-based data
transm ssion capacity allocation. On connections based on the Internet

prot ocol wbhpwigsch as TCP (Transm ssion Control Protocol pcarribdAidstser
Dat agram Prot ocol ) connections, the possibly used header conpression

met hods are then 5 indicated to the receiving party and data transm ssion
resources are allocated to the termnal connection taking into account the
capacity required by the header conpressipn nethods in the allocated data
transm ssion resources. [0029] It is obvious to a person skilled in the art
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[0020] The tasks of the PDCP layer also include transmitting data
25 packets PDCP-SDU and the related PDCP sequence numbers to a new radio
network sub-system in internal handovers between UMTS radio network sub-
systems (SRNS Relocation). Another task is to multiplex several radio bearers
to one and the same RLC entity, when necessary.
[0021] Figure 3 shows an functional 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
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t el econmuni cati ons system which conprises a termnal and a fixed network
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previous compression algorithm. The order of the compression algorithms is
determined in negotiations with the radio resource controller RRC. The PDCP
entities at each end of the packet data 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 control signalling to the function SM (Session
Management) managing core network connections, from which the capacity
request is forwarded to 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 controlier RNC on whether

radio resources according to the capacity request are available. If there are
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, $2109%& () =Rk t8 thefadib resource management system RRM whose tasks include the
allocation of the limited radio resources as optimally as possible to the
different radio bearers. The radio resource management system RRM
5 determines what kind of radio resource parameters would be optimal for using
the application and defines according to the available radio resource capacity
the most suitable parameters for the radio bearer. The radio resource
management system RRM transmits instructions to the radio resource control
protocol RRC which performs the actual radio resource allocation. For

10 applications which require a one-way connection only, all the available
capacity, for instance x kbit/s, is typically allocated for 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,

16  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 total 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
compression 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, to 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 to
the radio resource management system RRM (404). In response to an

35 application-based capacity allocation request, the serving node 3G-SGSN and
the radio resource management system RRM of the radio network controller
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limitations set by the compression algorithm. On the basis of these conditions,
the RRM decides how the radio resource controller RRC is to be configured
and informs the configuration instructions to the RRC (406). On the basis of
the configuration, the RRC makes the final capacity allocation (408) to the
radio bearer in question, which allocation also ensures that there is enough
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
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
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 estimated to be
30 kbit/s, for instance, (whereby the proportion of the payload data is 70 kbit/s)
and the proportion of the header field after header compression is 10 kbit/s, for
instance, the data transmission 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
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 to another user.

[0028] In the above, the invention has been described in connection
with wireless packet-switched data transmission, especially with the radio
resources of the UMTS system. The invention is, however, not limited to
wireless data transmission only, but can also be utilized in packet-switched
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(10% & () 288 T ‘5 rammmsﬁqwﬂi mteﬂol)lor AMDP( lé%r&D agram B9{gol)) - 24(
« (10% & () - 2cohAétioRas( ) theA (yoeibly Tused header compression methods are then
5 indicated to the receiving party and data transmission resources are allocated
to the terminal connection taking into account the capacity required by the
header compression methods in the allocated data transmission resources.
[0029] It is obvious to a person skilled in the art that while
technology advances, the basic idea of the invention can be implemented in
10 many different ways. The invention and its embodiments are thus not
restricted to the examples described above, but can vary within the scope of

the claims.
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1110’ 10 10" DEBEOSeA PROTS8 T ZeoBe ()1 0 (10968 ()- O (1096& () '
(10%;?; ((& )-:iii& 51 pgpfiniNg4d doriPre8yiBnliEthod of) headerS élaé’dlh}dété) packets
51L10% 2 ) ol il Bl g B 0 i g 0
0YS 10A® () -+ 0YS definirg(the+rasoumggsqof theg fadia! 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 asclaimedinclaim1or2,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-switched 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).
5. 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 6,
35 characterized by
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terminal UE, to a radio network controller ) for defl ing the czmpr ssion
method o be used.
5 8. A packet-switched telecommunications system which comprises

a terminal and a fixed network which comprises an operational entity for
defining resources for a radio bearer, in which system resources of the radio
bearer are arranged to be defined on the basis of an application used by the
terminal on said radio bearer,characterized inthat
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 compression method of header fields in 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 arranged io be transmitted to said
20 operational entity in the fixed network for defining the compression method to
be used.
10. A telecommunications method 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 protocol (RRC) and a radio resource
management system (RRM).



