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PACKET CONNECTI ON FI ELD OF THE | NVENTI ON The i nvention rel ates

det-erm ni ng header conpression for a data 5 packet connection,
particularly when conpression is applied to nobile com nunication systens.
BACKGROUND OF THE | NVENTI ON The rapi d devel opnent of |P technol ogy
(I'nternet Protocol) during the past few iears has expanded the feasible
uses of different |P-based appli- 10 cations beyond the conventi onal
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In mobile communlcatnon networks, in particular, IP technology pro-

vides several advantages since in addition to traditional call services, which
_could be implemented by means of various IP speecﬁ applications, the mobile

20 communication networks will offer more and more various data services, such
as Internet browsing, e-mail services, games, etc., which are typically most
advantageously implemented as packet-switched IP-based services. Thus the
IP layers to be included in the protocols of mobile communication systems
could serve both audio/video services and various data services.

25 In mobile communication networks It is ‘particularly important to utii-
ize the limited resources as efficiently as possible. However, this makes it
more difficult to utilize IP protocols at the radio interface because, in IP-based
protocols, the proportion of various headers in the data to be transferred may
be very large, and consequently the proportion of payload is small. Further-

30  more, in poor conditions the bit error rate (BER) of the radio interface and the
round-trip time (RTT) of the uplink and the downlink may increase a ot, which
causes problems to most prior art header compression methods. For this rea-
son, & need has arisen to devise a header compression method which is suit-
able for various IP protocols and for data transmission over the radio interface,




1 3 DEC 2005 2 in particular: efficient conpression of headefls3 Wilc20@%n
be utilized in condi- tions where bit error ratios and del ays increase a
lot. For this reason, the IETF (Internet Engineering Task Force) has re-
cently standardi zed a header conpression nmethod known as the ROHC (Ro- 5
bust Header Conpression). One of the underlying ideas of the ROHC devel
opnent is that there is a |ot of redundangg bet ween the several |P headers
used in data packet transfer, not only ins#de the data packets but al so
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packet , 2Bar t 1R canisgxt ideniifier e fllached tor dada paplelcis bejtransmitted and the
receiver can determine the packet data flow and compression context the data
packet belongs to from this context identifier. When appilied to third generation
mobile communication systems, particularly to the UMTS (Universal Mobile
Telecommunication System), the context identifier CID can be aitached to the
25 data packet to be transmiited at least in two ways. The context identifier can
be attached in an internal procedure of the ROHC, where, according to the
ROHC specification, a compressed data packet comprises a specific CID field
to which the context identifier CiD is attached. The other alternative is to at-
tach the context identifier to or associate it with a header of a data packet of a
30 protocol layer of the mobile communication system, preferably to that of the
~ convergence protocol layer, so that the compressed data packet does not in-
clude a context identifier CID in accordance with the ROHC specification, but
the context identifier or another identifier associated with it is attached to the
convergence data packet, particularly to the header of the data packet, into
35  which the above-mentioned ROHC-compressed protocol packet has been fed.




35 which the above-nenti oned ROHC- conpressed protocol packet ha_]s_3tﬁ56 2088.
13 DEC 2005 3 UMIS specification (3GPP TS 25.323, version 4.0.0, paragraph
5.1.3) defines that when the ROHC conpression is used, either one of the
above-nentioned nmet hods has to be selected, but the specification does not
define the selection nmethod. Thus there is a need to devise a nethod of con
5 figuring the UMIS system so that the abgve-nentioned sel ection can be
car- ried out. BRIEF DESCRIPTI ON OF THE | NVENTI ON The object of the
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of the TnveqhMr dii%ntext identifiers defined for the ROHC, the CID values are pref-
-erably attached to the data packets of the convergence protocol layer. This
20  allows to minimize the proportion of headers in the data to be fransmitted over
~ the radio interface and reduce the signalling needed to configure transmission
of the CID values, If the number of context identifiers CID exceeds the number
of available PID values, the context identifiers are always attached to the CID
field of the ROHC data packet.

25 According to a preferred embodiment of the invention, when the
method is applied o a mobile communication system, the same comparison
algorithm is stored both in the mobile station and in the radio network so that
both parties to a packet data connection can use this aigorithm for selecting
the method to be used for transmitting context identifiers. In that case the

30 mobile station and the radio network do not preferably need any separate sig-
naliing between them but both parties can automatically configure the method
to be used.

According to another preferred embodiment of the invention, the
comparison algorithm can be stored preferably only in the radio network and

35 ihe comparison described above is performed in the radio network. After the



conparison al gorithmcan be stored preferably only in the radi o‘lr;’ﬁeﬁﬁ@rﬁﬂ%nd
35 the conparison described above is perforned in the radio network. After
the 13 DEC 2095 4 radio network has defined the nmethod to be used for
transmtting context iden- tifiers, it infornms the nobile station of this
decision, preferably by nmeans of RRC signalling. An advantage of the

nmet hod and system of the invention is that, the 5 nmethod for transmtting
the Cl.D values can be determ ned and both the nobile station MS and the
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Fi gure 5 i scient |utiizatiorp ohradibl resburdssngneh reduesy te headior ichafyas to aRedi ng
to an enbod'bg%EfP of the invention for determ ning transm ssion of con- text

i dentifiers. Al LED DESCRI PTION OF THE I NVENTION In the foll ow ng,

i npl ement ation _of the header cogpressi on nethod 30 ROHC will be described
in essence. BRIEFd3EBERIBTHINOD it DRAWMNGS ption of this conpression

met hod, jg ef erence 1 4, I%GeAtfon wilt ba-deserbed ingioater Gotall' By Toans o prd-
| ferred embodiments with reference to the accompanying drawings, in which
Figure 1 is a block diagram illustrating fransitions between different
ROHC compression levels;

Figure 2 is a block diagram iliustrating transitions between different
20 ROHC operation modes;

Figure 3 is a block diagram iliustrating a simplified structure of the
UMTS system; - .
Figures 4a and 4b illustrate protocol stacks of the UMTS packet
data service for control signalling and transmission of user data; and
25 Figure 5 is a flow diagram illustrating a comparison algorithm ac-

- cording to an embodiment of the invention for determining transmission of con-
text identifiers.

DETAILED DESCRIPTION OF THE INVENTION

In the following, implementation of the header compression method

30 ROHC will be described in essence. As regards a more detailed descriptioh of

this compression method, reference Is made to RFC3095 Robust Header
Compression (ROHG).

Different compression methods typically comprise determining a

context both for the compressor and for the decompressor, the context repre-

35 senting the state which the compressor uses for compressing a header to be




Di fferent conpression nethods typically conprise determning a {&oBE&x2005
both for the conpressor and for the deconpressor, the context repre- 35
senting the state which the conpressor uses for conpressing a header to be
1 3 DEC 2005 5 transmtted and which the deconpressor uses for
deconpressing a received header. The context typically includes a

non- conpressed version of the pre- cedingsheader transmtted (conpressor)
or received (deconpressor) over the data“transni,ssion connection. The
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' tocol) protocols are an initiation/refresh (IR) order, a first order (FO) and a
second order (SO). The fransitions between the levels are described in the
diagram of Figure 1. The IR level is used for creating a context for the decom-
pressor or for recovery from an error. The compressor shifts to the IR level
25 when it starts compression of headers, at the request of the decompressor, or
as an update timer expires. At the IR level the compressor transmits data
packets in a non-compressed form. The compressor tries to shift to an upper
level when it receives confirmation that the decompressor has received infor-
mation on the update.
30 The FO level is used for informing the receiver of irregularities in
headers of the data packet flow. After IR level, the compressor operates at the
FO level when the headers do not form a uniform pattern (i.e. successive
headers change randomly so that changes cannot be anticipated) or the com-
pressor cannot be certain whether the decompressor has received the pa-
35 rameters that define a uniform pattern for the headers. This situation is typical
e.g. when call transmission starts, particularly during the first speech bursts




FO |l evel when the headers do not forma uniformpattern (i.e. Jsdddes<A00%
headers change randomy so that changes cannot be anticipated) or the com
. pressor cannot be certain whether the deconpressor has received the pa 35
ranmeters that define a uniformpattern for the headers. This situation is
typical e.g. when call transm ssion starts, particularly during the first
speech bursts 13 DEC 2005 6 after a brea At the FO |l evel the conpressor
transmts conpressed FO head- ers. The conpressor tries to shift to an
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mode) , 5 - pressor always starts at the lowest level where no context has been defined

yet (No Context). In that case the decompressor has not decompressed a sm-'

gle data packet. After the decompressor has decompressed the first data

packet, which includes both static and dynamic context information, the com-

pressor can shift directly to the top level (Full Context) over the middie level

25  (Static Context). Due to several errors at the top level, the decompressor shifts

to the middle level, but typically even one successfully decompressed data
packet makes the decompressor shift back to the top level.

In addition to different compression levels, three different operation

modes have been defined for the ROHC: unidirectional mode (U mode), bi-

30  directional optimistic mode (O mode) and bi-directional refiable mode (R

mode), which are shown in the diagram of Figure 2. According to Figure 2,

each of the compression levels (IR, FO, SO) described above functions in

each mode, but each mode functions differently at each level and also decides

on the transitions between the levels in its own way. Which operation mode is

35  selected for a given compression situation depends on the parameters of the

data transmission connection used, such as possfbility of using a return chan-




30 directional optimstic node (0 node) and bi-directional relifhBlBEGo2H5(R
node), which are shown in the diagramof Figure 2. According to Figure 2,
each of the conpression levels (IR, FO SO described above functions in
each node, but each node functions differently at each | evel and al so
decides on the transitions between the levels in its own way. Wich
operation node is 35 selected for a givenoconpression situation depends on
the paraneters of the data transm ssion Zonnectlon used, such as
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20 packets mcmajsiauafpacketsecanrtbmsebedfarwmlﬁedealmcsbmpletelgslrellmﬂyd:m At
t he no- 15renttweéhﬁ1éibéﬁ1 k L rtran acgéé%w%g%% are defined for the ROHC

four of these "are use the conpressor to the
deconpressor, and tvbe Hyeecopenationamades danc threekeomptession lavelieobripeessor

s, bt TOPEL O AR Shchind SRSty ook R TRBIIPRALA
cont ext i dediipation the ghegation ©fithg campressar ard d the BecamBiesEer &S greleast i me
can Pe att amnﬂw@nﬁ@h pagkétsiisitekn themided bE defifka! In the!ROASItfEASht! O
€ traggm Sp%'cﬁ&s are used for the purposes of different operation situations. At the mo-
ment, six different data packet types are defined for the ROHC; four of these
are used for transmission from the compressor to the decompressor, and two
as return channel data packets from the decompressor to the compressor.
The number of data packet types used may change in the future, but it is
25 characteristic of all data packet types that the context identifier CID identifying
the context to be used at a given time can be aitached to each data packet
before the packet is fransmitted fo the transmission path,
, In the ROHC, the several data packet flows transmitted on the
same radio iink are separated from one another by a context identifier CID.
30 This context identifier is attached to a data packet to be fransmitted and the
receiver can determine from this context identifier the packet data flow and
compression context the data packet belongs fo.
A telecommunications system in which the header compression
method according to the ROHC specification is to be applied is a third genera-
35 tion mobile communication which is known at least by the names UMTS (Uni-
versal Mobile Telecommunication System} and IMT-2000 (International Mobile
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link are separated from one another by a context identifier CFD 30 This
context identifier is attached to a data packet to be transmtted and the
receiver can determne fromthis context identifier the packet data flow
and conpression context the data packet belongs to. A tel ecomrunications
systemin which the header conpression nethod according to the ROHC
specification is to be applied Is a third8genera- 35 tion nobile
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20 The core network CN consists of infrastructure belonging to a mo-
bile communication system outside the UTRAN. In the core network, a mobile
switching centre/visitor location register 3G-MSC/VLR communicates with a
home location register HLR and preferably also with a service control point
SCP of the intelligent network. The home location register HLR and the visitor |
25 location register VLR contain information on mobile subscribers: the home lo-
cation register HLR - contains information on all subscribers of the mobile
communication network and on the services ordered by them, and the visitor
location register VLR contains information on mobile stations which visit the
-~ area of a certain mobile switching centre MSC. The connection to a serving
30 GPRS support node 3G-SGSN of the radio system is established via a Gs’
interface and to a public switched telephone: network PSTN/ISDN via a gate-
way mobile switching centre GMSC (Gateway MSC, not shown). A connection
is established from the serving support node 3G-SGSN to the gateway GPRS
support node GGSN via a Gn interface, and further from the GGSN to external
35 data networks PDN. Both the mobile switching centre 3G-MSC/VLR and the
serving support node 3G-SGSN communicate with the radio network UTRAN
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| ocation register VLR contains information on nobile stations which visit
the area of a certain nobile switching centre MSC. The connection to a
servi.ng 30 GPRS support node 3G SGSN of the radio systemis established via
a &' interface and to a public switched tel ephone, network PSTN | SDN vi a
a gate- way nobile switching centre GVWSC (Gateway MSC, not shown). A
connection is established fromthe serviHg support node 3G SGSN to the
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- MSC and the visitor location register VLR via the:signalling interface Gs’ and
with the home location register HLR via the Gr interface. The home location
register HLR also contains records, which are related to the packet radio ser-
| vice and include the contents of subscriber-specific packet data protocols.

25 The gateway support node 3G-GGSN functions as a gateway be-
tween the packet radio system of the UMTS network and an external data
network PDN (Packet Data Network). External data networks include a UMTS
or a GPRS network of another network operator, the Internet, an X.25 network
or a private local area network. The gateway support node 3G-GGSN commu-

30 nicates with these data networks via a Gi interface. The data packets to be
transmitted between the gateway support node 3G-GGSN and the serving
support node 3G-SGSN are always encapsulated according to a gateway tun-
nelling protocol GTP. The gateway support node 3G-GGSN also contains the
PDP addresses (Packet Data Protocol) of mobile stations and the routing data,

35 i.e. 3G-SGSN addresses. Thus the routing data are used for finking data
packets between the external data network and the serving support node 3G-
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20  network coniroller RNC is performed at protocol layers called together radio

network protocols (RAN protocols), i.e. Access Stratum. At the lowest level

these include transmission protocols which transmit control signalling which is

fransferred to the upper layers for further processing. The most important up-

per access stratum layer is the radio resource control RCC protocol, which is

25  responsible for establishment, configuration, maintenance and disconnection

of radio connections between the mobile station, MS and the radio network

UTRAN and for transmission of control information from the core network CN

and the radio network RAN to mobile stations MS. In addition, the radio re-

source control RRC protocol Is responsible for reserving enough capacity for a

30 terminal connection according to the instructions of the radio resource man-
agement RRM system in application-based capacity reservation, for example.

In the UMTS, a protocol stack according to Figure 4b is used in the

transmission of packet-switched user data. At the interface Uu between the

radio network UTRAN and the moblle station MS, lower-leve! data transmis-

35 sion is carried out according to the WCDMA or TD-CDMA protocol at the

physical layer. Data packets are transmitted between the physical layer and




- UTRAN and t

transferred to the upper layers for further processing. The rrosqgrmwz@gg
up- per access stratumlayer is the radio resource control RCC protocol,
which is 25 responsible for establishment, configuration, maintenance and
di sconnection of radio connections between the nobile station, M and the
radio network UTRAN and for transmission of control information from the
core network CN and the radi o network RAN to mobile stations M5. In
addition, the radio re- source control RRET protocol is responsible for
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and are typfunctions which are related to improvement of channel efficiency and are typi-

cally based on different optimisation methods, such as uiilization of compres-

sion algorithms of data packet headers. Since the network-leve! protocols de-

signed for the UMTS are nowadays IP protocols, also the compression algo-

25 rithms used are algorithms standardized by the IETF (Internet Engineering
Task Force). Thus the ROHC compression method is particularly suitable for
the UMTS system. The PDCP layer of the terminal typically supports severai
header compression methods to enable connection establishment to as many
protocol types of the network layer as possible.

30 When the ROHC is applied fo the UMTS convergence protocol
layer, both the transmitting PDCP and the receiving PDCP comprise a pair of
compressor/decompressor for compressing the data packets to be transmitted
and decompressing the received data packets. The convergence protocol
layer PDCP provides a mechanism for the compression method ROHC for

35 negotiating different parameters which determine compression for each termi-
nal connection. In practice, the mechanism can be implemented e.g. so that

O
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20 The PID is a five-bit field in the PDCP-PDU sfructure, which can receive val-
ues from 0 fo 31. If no compression algorithm is used, the packet identifier PID
is given the value zero. PID values are determined successively for each com-
pression algorithm and its combinations with different data packet types so
that the PID values of each compression algorithm start from n+1, where n is
25  the last PID value determined for the preceding compression algorithm. The
order of compression algorithms is determined in negotiations with the radio
resource controller RRC. On the basis of the table of PID values, the PDCP
entities at both ends of the packet data connection can identify the compres-
sion algorithms and data packet types of the data packets to be transmitted
30  and recsived.

| After this, a mechanism for performing the above-mentioned selec-

- tion for transmitting the CID values on the PDCP connection can be created by
comparing the number of PID values available with the number of context
identifiers available to the ROHC at a given time. If the number of available

35 PID values exceeds or equals to the number of context identifiers defined for
the ROHC, the CID values are preferably attached to the PDCP-PDU data




20 The PIDis a five-bit field in the PDCP-PDU structure, which3cBhlrédlbi ve
val - ues fromO to 31. If no conpression algorithmis used, the packet
identifier PID is given the value zero. PID val ues are determ ned

successi vely for each com pression algorithmand its conbinations with
different data packet types so that the PID values of each conpression
algorithmstart fromn+l, where nis 25 t?g | ast PI D val'ue determ ned for

t he precedi ng conpression algorithm The rder of conpression algorithns
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performed in the radio network. After the radio hetwork UTRAN has defined
the method to be used for transmitting context identifiers, it informs the mobile
station MS of this decision. This can be preferably carried out as RRC signal-
ling, to which the above-mentioned definition can be added with very small
changes. The definition can be preferably attached e.g. to the PDCP info defi-
- 25 nition discussed in specification 3GPP TS 25.331, version 4.0.0., paragraph
10.3.4.2, preferably by adding a field, e.g. CID value field, which defines which
of the above-mentioned context identifier transmission methods is to be used.
This message is transmitted as RRC signalling known per se to the mobile
station MS, which decodes the message and configures to use the context
30 identifier transmission method defined for it.
The following describes a comparison algorithm implemented ac-
cording to & preferred embodiment of the invention with reference to Figure 5.
- First, the number of available PID values is compared with the number of con-
- text identifiers CID aliocated to the ROHC (500). The number of available PID
35 values is obtained by subiracting the number of compression algorithms re-
served for other compression algorithms than the ROHGC from the maximum




tent as possible. In that case the conparison algorithmcan be QiéfEE@bEMﬁ
stored only in the radio network and the conpari son descri bed above can be
20 perforned in the radio network. After the radi o network UTRAN has
defined the nethod to be used for transmtting context identifiers, it
infornms the nobile station M5 of this decision. This can be preferably
carried out as RRC signal- ling, to which the above-nentioned definition
can be added with very small changes. Th&4definition can be preferably
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used i @& his case, lfdbis mdtioed in the comparison (500) carried out at the beginning
that the number of available PID values is smaller than the number of context
identifiers CID allocated fo the ROHC, it is defined that the CID values are de-
fined to be transmitied directly in the CID fields of the ROHC data packets
(508).

25 Since the CID values are not ne'cessarily commensurate with the
PID values, the attachment of CID values to the PDCP-PDU data packets de-
scribed above can preferably be carried out by associating a corresponding
PID value with each CID value before transmission. The PID value is transmit-
ted normally in the PID field of the PDCP-PDU,

30 It should be noted that the comparison algorithm described above is
only one way of defining transmission of CID values. |t is obvious to a person
skilled in the art that the algorithm can be defined in several ways but the re-
sult will be the same in respect of the inventive concept. Furthermore, the in-
vention is not limited to determination of the CID values only on the PDCP

35  connection, but the invention can also be applied at different protoco! layers in
cher systems.




header is needed in the PDCP-PDU data packets, it is not advant%Pgoggﬁtﬁmﬁ
define a header for the PDCP-PDU data packets 'only for transm ssion of the
CI D values, and thus it is defined that the CI D values are defined to be
trans- mtted in the CID fields (508) of the ROHC data packets. 20 If it is
noticed in the conparison (500) carried out at the beginning that the
nunber of available PID values is smaller than the nunber of context
identifiers CID allocated to the ROHC, iysis defined that the C D val ues
are de- fined to beg transmtted d[rectlg inthe CIDfields of the ROHC data
packets (508). 25 TBenmethot aceording te dheievendionneare fhug beyeroplayedsfor at e
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vances, the inventive concept can be implemented in various ways. The inven-

tion and its embodiments are thus not limited to the examples described

20  above, but they may vary within the scope of the claims.




applied to any tel ecommuni cations system where. |P data packet$ JBEC 2005
transmtted. The nethod according to the invention can be preferably
applied 15 in further devel opnment procegses of the second generation nobile
comuni cati on systens, such as the GERAN (GSM Edge Radi o Access Network).
It is obvious to a person skilled in the art that as the technol ogy ad-
vances, the inventive concept can be inplenented in various ways. The
inven- tion and its enbodinents are thus not limted to the exanpl es

descri bed 20 above, but they may vary within the scope of the clains. | kl
3 DEC 2005 16 ﬁhﬁlws 1. Anethod of transmtting a context identifier of
header conﬁﬁéﬁ I on on a data packet connection in a tel ecomruni cations
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the conpre g thus attaching the cohtext identifiers to the
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headers of W8 MGOPYINRET COMARIRES | ayer data packets in response to the
fact that the ot hechdeingwtetiher sther 88finitienslat theP@siagiackenB&idclBnredqui r e

2l ternat i vy e e or o RSO BVeFabie bripeo BYEF o PadiEth Taden
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i dentifier CBAL ifiggsniipfingd for the compression method, and thus
attaching the context identifiers to the headers of the convergence
protocol layer data packets in response to the fact that the other definitions of

20 the data packet connection require the use of a header in the convergence

protocol layer data packets; or alternatively: |
attaching the context identifiers to a compressed data packet in re-
sponse to the fact that the other definitions of the data packet connection do
not require the use of a header in the convergence protocol layer data packets.

25 2. A method of transmitting a context identifier of header compres-
sion on a data packet connection in a mobile communication system, in which
the context identifier (CID) can be transmitied either as part of a compressed
data packet or in the header of a data packet (PDCP-PDU) to be transmitted at
the convergence protocol layer (PDCP) of the mobile communication system,

30 the header comprising a value-limited field (PID) to which context identifiers
can be attached, characterized in that the method comprises selecting
the transmission method of the context identifier by

comparing the number of available values in the header of the con-
vergence protocol layer data packets with the number of context identifiers de-




sion on a data packet connection in a nobile comrunication systehf BRCWIIIEh
the context identifier (CID) can be transmtted either as part of a

~ conpressed data packet or in the headgr of a data packet (PDCP-PDU) to be
transmtted at the convergence protocol |ayer (PDCP) of the nobile

communi cation system 30 the header conprising a value-limted field (PID)
to which context identifiers can be attached, c har act er i zedin
that the method conprises selecting the transm ssion nethod of the context
identifier by conparing the nunber of available values in the header of the
con- ver gefined fordhecempragsion dacthodariy irsths iadia hetwarkio thefobia tcont-
identifierg, ,_Eﬁect% I%g[ 05 17 fined for the conpression nethod only in the
radi o net wor % th ile com nunication stystem checki ng whet her ot her
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require the use of atiatting dhe icontdxt identifiergytonttee hpaderscof thlea;cnfwecgﬁm;e
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accordi®g @8dany preceding claim character- ized by checki ng whet her
several conpressi Ogaas@ftfihg HBmMRAorISH Mt8Hod SBlected fob trathfttiRG #¥SEon-

connect | On’text identifier from the radio network to the mobile station.
3. Amethod accordingfoclaim2,characterized by
transmitting said information to the mobile station in an RRC signal-

20 ling message, which comptises a separate field for indicating the method for
transmitting the context identifier.

4. A method according to any preceding claim, character-
ized by
checking whether several compression algorithms are defined for
25 the data packet connection.
5. A method according to any preceding claim, character-
ized by
' checking whether headers are defined for the data packet connec-
tion for transmission of sequence numbers.

30 6. A method accordingfo claim1,characterized inthat said
telecommunications system is a mobile communication system, whereby the
method comprises

performing said determinations separately in the mobile station and
in the radio network, and

35 selecting said context identifier transmission method both in the
mobile station and in the radio network.




5. A nethod according to any preceding claim character- izeq’ilﬁ/DEIﬁIeQB{img
whet her headers are defined for the data packet connec- tion for

transm ssi on of sequence nunbers. 30 64gA nethod according to claim]l,
characterized in that said teleconmunications systemis a nobile

communi cati on system whereby the nethod conprises performng said
determ nations separately in the nobile station and in the radi o network,
and 35 selecting said context identifier transm ssion nethod both in the
nobile station and in the radio network. J 3 DEC 2005 18 7. A
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the telecommunications system is arranged to attach the context
identifiers to the headers of the convergence protocol layer data packets in
response to the fact that the other definitions of the data packet connection

20 require the use of a header in the convergence protocol layer data packets; or
alternatively:

the telecommunications system is arranged to attach the context
identifiers o a compressed data packet in response to the fact that the other
definitions of the data packet connection do not require the use of a header in

25 the convergence protocol layer data packets.

8. A mobile communication system where a context identifier (CID)
of header compression is arranged to be transmitted either as part of a com-
pressed data packet or in the header of a data packet (PDCP-PDU) 1o be
transmitied at the convergence protocol layer (PDCP) of the mobile communi-

30 cation system, the header comprising a value-limited field (PID) to which con-
text identifiers can be attached, the mobile communication system being ar-
ranged to select the transmission method of the context identifier in the radio
network of the mobile communication system by comparing the number of
available values in the header of the convergence protocol layer data packets

35 with the number of context identifiers defined for the compression method,
characterized inthat




definitions of the data packet connection do not require the us‘kBo@E@z nos
header in 25 the convergence protocol |ayer data packets. 8. A nobile
conmmuni cation systemwhere a context identifier (CID) of header
conpression is arranged to be transmtted either as part of a com pressed
data packet or in the header of a data packet (PDCP-PDU) to be transmtted
at the convergence protocol |ayer (PDCP) of the nobile communi 30 cation
system the header conprising a value-limted field (PID) to which con-
text identifiers can be attached, the nobile conmmunication system being ar-
ranged to sel ect tte mabilentarsimimicatiohe dsysternhis arcanged to dheck fwhathem t he
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packet Qonﬁ%{'f%theﬂéﬁer ghaihead ﬁhm ﬁ?eCQjTV%Q@fE@dmOtQCFO|ﬂ%@T&ﬁW§ﬂg@¢§eOF
protocol | aﬁgfndm;q packet s; or alternatively: the nobile comunications

systemis ar ranged the context identifierg,to,a c ressed data
packet in responsell hgePQETm't'Wﬁ?t'Q%SV@EWBr'S a&f@mﬁa# cla&?ﬁténtg& a
packet conlitémtlrflers ’d:oa nmnnpreqsaed datd pacisst infreapdvwesedty thenfact Thaththeastheer gence

t I )
P Pangod t QRIS or BRe Etoad coRficli 46 (BRI e G8F pf¥ WeRlkL M | ng
t he coh®exthe genyergense pmimctiﬂ@yefadﬁt@panketmmdto the nobile station. 9.
t el ecommuni cat i Onstlfé’ﬁfﬁlémdhﬁgt *@gﬂqsi%] Et"p%ﬁqeg, aﬁsmlt %Qoi;rﬁél zed

i nthat the_radio,net ormatlontothe
mobi e st adPBIPn HeHoRRE Sslefla ?‘P%@aﬂ%@g!{@é he\gantetddaniiies Bomihedagicn: o
field network to the mobile station.
9. A telecommunications system according to claim 8, charac-
20 terized inthat
the radio network is arranged to transmit said information to the
mobile station in an RRC signalling message, which comprises a separate field
for indicating the method selected for transmitting the context identifier.
10. A telecommunications system according to any claim 7 - 9,
25 characterized inthat |
the telecommunications system is arranged to check whether sev-
eral compression algorithms are defined for the data packet connection.
11. A telecommunications system according to any claim 7 - 10,
characterized inthat
30 the telecommunications system is arranged to check whether the
headers are defined for the data packet connection for transmission of se-
quence numbers,
12. A telecommunications system according to claim 7, charac-

terized inthat said telecommunications system is a mobile communication
35 system, whereby




for indicating the nethod selected for transmtting the contexq %@%ﬁlﬁm§r
10. A tel ecomuni cations system according to any claim7 - 9, 2
characterized inthat the tel ecomunicappgons systemis arranged to check
whet her sev- eral conpression algorithnms are defined for the data packet
connection. 11. A tel ecomuni cations system according to any claim7 - 10,
characterized inthat 30 the tel ecommuni cati ons systemis arranged to check
whet her the headers are defined for the data packet connection for
transm ssi on of se-_guence_nuqbers. 12. A tel ecommuni cations system
according to cl ai nfgi¢ detarmainatiens are arranged te be performeadasepasatgly in the

t el ecommuniiile Wisticy SHE A the rRdPREtWSHE YARINI cation 35 system whereby 1 3
DEC 2005 20 said determ natjions are arranged to be perforned separately in

the nobile stati ofRidneoRtExk ientifien Fansmigsion method ds carcangeskio beese-i fi er
transmi ssi ma;tétebbmnltﬁeammwanér@ahe.ﬁme f=RId BN 1 n the nobile station
and in the radi o network. C 2005 21 13. A network elenent for a
nobi | e communi cati on systen1 the net work el ement being arranged to sel ect
a transm ssion nethod of a header conpression context identifier in the
radi o network of the nobile comunica- tion system by conparing the nunber
of available values in a value-limted 5 field (PID) header of a
convergence protocol |ayer data packets with the num ber of context
identifiers defined for the conpression nethod, character- ized in that the
network el ement is arranged to check whether other definitions of the data
packet connection require the use of a header in the convergence 10
protocol |ayer data packets in response to the fact that the nunber of
avai l able values in the header of convergence protocol |ayer data packets
exceeds or equals to the nunber of context identifiers defined for the
conpression nethod, whereby the network elenent is arranged to attach the
context identifiers to 15 the headers of the convergence protocol |ayer
data packets in response to the




fact that the other definitions of the data packet connection rehdi BECt A5
use of a header in the convergence protocol |ayer data packets; or
alternatively: the network elenent is arranged to attach the context
identifiers to a com pressed data padket in response to the fact that the

ot her defi nitis@n cket connection do ,not . requjre the use

of a header ir‘1|%t eﬁéch(l)vh\%?%gqnegﬁtf&ﬁﬁlog@&(‘tq?%@gﬁ'lcaﬁ?%%%{[@%ttg‘? ﬂ?tl A networ k
el ement aenketiment iseing armingad ¢ Baleat hdrdngailssion nidtAbd bha Heeldepr k el enent

is arranged to transmt infornation on the 25 nethod sel ected for

t ransni t CPAWPresor GRS idendfier inithe radioatwprk ef theanobile communikanet wor k

el ement & | | | i rk elenent is
arr anged%tsg%ryrggérq@H&%O@ﬁéﬁg#ﬁgrnqn@ﬁ%ﬁ&f%ﬁaﬁ%@e Jr%tl) F%aﬂé' a;\{heﬁ;y?@hﬁﬁég an RRC

si gnabl i figld¥BDabeadahdich coovgryeses peotseglasgiraldta padke8 vit thenslirgat i ng t he
net hod s Iec%ed for.trapnsmitting the context jdentifier. 16. A network

el enent 3’858 genigxt iden {;eréldﬁf’ﬁﬁgéoﬁﬂ‘)‘? camapressiondpethed, eRaragder- nhe net work

el ement ifefy@aged to check whether several conpres- sion algorithnms are
defined for the data packet connection. 1 3 CEC2 005 22 17. A network

el enent accor dhengetwortejerneni imat@nyéd tolvheak wHethérzsthei defiriiiidng he net wor k
i heck. whet her .t he heﬁgirs are defined for the data

| t d,t
Sagﬂg? L datPacket op DJIPHING the Uk ohadaaden st the convergengenpbi | e

statiign pastodolaped &ata%a{aisqa_tré%br@é%gﬁg ffaé;qnap%' Rurfib&t oAV aRSbigY

arranged to select a transm ssion netho eader conpres- sion context
i dent i fi &RlUes inflee haader ofctonyefgaricetprotaroblayer datanpaikets exceesigsarem by

' f i lab , ' -limted field (PID
hoator | ofalaR AR Hner 3 BhiEt RiefisRsthel R ESUPBISSi nomber of con
10 text intethbdfwkesbgefi ned for the conpression nethod, characterized in

that the nobile station is arranged to check whether other definitions of
the data packdie pehvrsk elesmentds @rangerdo attachithe chatestidentifiensdoconver gence

Do P50 haBEB0fEa RaSKLORLAGE RAREATaNS ddA b Thel b e
packet s ¢actdialstherother definitions of the data packet connection require the use of a
header in the convergence protocol layer data packets; or alternatively:
the network element is arranged to attach the context identifiers to a com-
pressed data packet in response to the fact that the other definitions of the
20  data packet connection do not require the use of a header in the convergence
- protocol layer data packets.
14. A network element according to claim 13, characterized
in that
the network element is arranged to transmit information on the
25 method selected for transmitting the context identifier to a mobile station.
15. A network element according to claim 14, charac'terized
in that
the network element is arranged to transmit said information to the
mabile station in an RRC signalling message, which comprises a separate field
30 forindicating the method selected for transmitting the context identifier.
 16. A network element according to any claim 13-15, charac-
terized in that
the network element is arranged to check whether several compres-

sion algorithms are defined for the data packet connection.




equal s to the nunber of context identifiers defined for the conp €§si @005
nmet hod, whereby the nobile station is arranged to attach the context
identifiers to the headers of the convergence protocol |ayer data packets
in response to the fact 20 that thezgther definitions of the data packet

connection reg ine the use of .a header in the.caonvergence protocol |ayer
dat a packets; rAaﬂe[t\gPH(a?! {n&n- accwg&n%gnyéc@fratﬁoﬁé, afAfanged to attach

t he cont extizedlgnihiati ers to a conpressed data packet in response to the
fact that the other definitions of the data packet connection do not
requi re the ushe petworkelgnaent in Etrreélgedrtoe)hgehmdleﬂwtbedneaders argyer data

packets. I to cl.ai.m 1 characterized in that
Phe b Aefed TRk g btk boRRlioh R dahsraigbioh ol seirendrnfba™); on

al gor§t hms ar d8dafrhositk §@tiohHer éiﬁﬁ@mnéa@dfﬁnhuﬁwaﬂgﬁtsy%m 3He Atbbild mobi l e
station according to claim18 or 19, character- izéd in that the nobile

station Stat @Pr%’\%é”ﬁﬁ%ﬁé@ relgsbaeansmissioe mithed of @ he@def coawresr t he dat a
packet cQpREcditen iliShtiter Y Ftli6 ReRlok SHFE fould WS unication system

by comparing the number of available values in a value-limited field (PID)
header of a convergence protocol layer data packets with the number of con-
10 text identifiers defined for the compression method, characterized in
that
the mobile station is arranged to check whether other definitions of
the data packet connection require the use of a header in the convergence
protocol layer data packets in response to the fact that the number of available
15  values in the header of convergence protocol layer data packets exceeds or
equals to the number of context identifiers defined for the compression
method, whereby
the mobile station is arranged to attach the context identifiers to the
headers of the convergence protocol layer data packets in response to the fact
20  that the other definitions of the data packet connection require the use of a
header in the convergence protocol layer data packets; or alternatively:
the mobile station is arranged to attach the context identifiers to a
compressed data packet in response to the fact that the other definitions of the
data packet connection do not require the use of a header in the convergence
25  protocol layer data packets.
19. A mobile station according to claim 18, characterized in
that
the mobile station is arranged to check whether several compres-
sion algorithms are defined for the data packet connection.
30 20. A mobile station according to claim 18 or 19, character-
ized in that
the mobile station is arranged to check whether the headers are de-

fined for the data packet connection for transmission of sequence numbers.




