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appl ying conpression to nobile systens. The rapid progress in IP (Internet
Protocol) technology during the |ast few years has al so expanded the
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20 preferably implemented as packet-switched IP-based services. This way, P
layers arranged in mobile system protocols could serve both audio/video
services and various data services.
In mobile networks, it is especially important to utilise the limited
radio resources as efficiently as possible: This, for its part, complicates the
25 dtilisation of the IP protocols in the radio interface, because in IP-based
protocols, the proportion of various header fields of the fransferred data is very
large, and correspondingly, the proportion of payload is small. In addition, the
~ bit error rate (BER) of the radio interface and the combined round-trip time
(RTT) of the upiink and downlink directions may in bad conditions increase a
30 great deal, which causes probiems in most known header field compression
methods. This has created a need fo develop a header field compression
method suitable for different IP protocols, which would be especially suited for
data transfer over the radio interface: efficient header field compression which
can, however, be used in conditions in which bit error rates and round-trip
35 times increase a great deal.




35 times increase a great deal. 111 APR 2005 2 For this pfirposs; ZB@TF
(I'nternet Engi neering Task Force) has | ately been working on the

standardi sation of a header field conpression nmethod known as ROHC ( Robust
Header Conpression). One idea behind the development of ROHC is that there
Is a great deal of redundance between the 5 several |P header fields used
in data packet transfer, not only inside4he data packets, but also
between them In other words, a large a nt of the information in the
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The context identifier CID is used to distinguish from each other several

packet data flows transmitted on the same radio link. The length of the context

identifier CID can be a large value or a small value, whereby with a large

value, the length of the context identifier is 1 or 2 bytes (8 or 18 bits) and with

25  asmall value, it is 0 bytes (0 bits). With a small CID length (0 bytes), it is thus

not possible to distinguish several simultaneous data flows from each other by

means of the context identifier CID, but ROHC comprises, however, an

internal mechanism, by means of which a maximum of 16 simultaneous data

flows can be distinguished from each other, even though the length of the

30 context identifier field was defined at zero bytes. The length of CID is thus

negotiated before the compression of the.data to be transmitted is started, and

the negotiated length of the context identifier CID is used thereafter in both the
uplink and downlink direction. '

| One problem in the arrangement described above is, for instance, a

35  situation in which a maximum number of simultaneous data connections

allowed by the defined context identifier length is tfransmitied on a radio




One problemin the arrangenent described above is, for in@oﬂnce a 35
situation in which a maxi mum nunber of sinultaneous data

allowed by the defined context identifier length is transmtted. on a radi o
0 1 APR 2005 3 bearer, and the user of the terninal wants to form one nore
simul taneous data flow. Because a maxi mum nunber of context identifiers is
already in use, a context identifier cangot be defined for the new data
flow. Then, if the new data flow needs t0 be transmtted conpressed, a
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apparatus implementing the method so as fo reduce the above-mentioned

20 drawbacks. The object of the invention is achieved by a method and system,

which are characterized by what is stated in the independent claims. Preferred
embodiments of the invention are set forth in the dependent claims.

The invention is based on the idea that despite exceeding the

number of data packet connections allowed by the context identifier length, the

25  radio bearer parameters are defined in such a manner that at least the number

of data packet connection header fields allowed by the defined context

identifier length can be compressed. According to a preferred embodiment of

the invention, this can be imp!emented by allocating at least one value from

the length of the defined context identifier for an uncompressed data flow.

30 According to a second preferred embodiment of the invention, in which

compression is controlied by the convergence protocol layer of the mobile

system, the mobile system is directed to re-define the radio bearer parameters

in such a manner that the new value of the context identifier length enables

the compression of the header fields of all data packet connections, if the

35 number of data packet connections allowed by the original context identifier
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BRIEF DESCRIPTION OF THE FIGURES

In the following, the invention wil be described in greater detail by
means of preferred embodiments and with reference to the appended
drawings in which

20 Figure 1 is a block diagram of transﬂaons between different
compression levels of ROHC,

Figure 2 is a block diagram of transitions between different
operational modes of ROHC,

Figure 3 is a block diagram of a simplified structure of the UMTS
25 system,
Figures 4a and 4b show protocol stacks of the UMTS packet data
service for control signalling and transmitting user data,
Figures 5a and 5b show operational models of the PDCP layer, and
Figure 6 shows defining data packet identifiers according to an

30 embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION

In the following, the implementation of the header field compression
method ROHC in question is described for the parts essential for the invention.
For a more detalied description of the compressuon method in question,




DETAI LED DESCRI PTI ON OF THE I NVENTION In the foll ow ng, tﬁ%g@&ﬁﬁt ation
of the header field conpression nethod ROHC i n question i¥s crFped for
the parts essential for the invention. For a nore detailed description of
t he conpression nmethod in question, 01 APR 2Q05 5 reference is made to a
yet unfinished Internet draft "Robust Header Conpression (ROHC)", version
04, 11 CQctober 2000. In different corrpresam on net hods, a context is
typically defined for both a conpressor and a deconpressor t he cont ext
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20 affecting the move between different compression levels are variation in
consecutive header fields, positive and negative acknowledgements received
from the decompréssor, and when there are no acknowledgements, the
expiration of specific sequential counters, It is possible to move
correspondingly to a lower level from a higher compression level,

25 The compression levels ROHC uses in connection with IP (Internet
Protocol), UDP (User Datagram Protocol) and RTP (Real-Time Protocol)
protocols are initiation/refresh (IR}, first order (FO), and second order (SO),
and fransitions between these levels are described in the diagram of Figure 1.
The IR level is used to create the context for the decompressor or to recover

30 from an error situation. The compressor moves to the IR level when header
field compression is started, requested by the decompressor, or when an
update timer expires. On the IR level, the compressor sends IR header fields
in an uncompressed format. The compressor tries to move to a higher level
when it is certain that the decompressor has received the update information.

35 The FO level is used fo inform the recipient of irregularities in the
header fields of the data packet flow. After the IR level, the compressor




field conpression is started, requested by the deconpressor ,; @r g@g@ gn
update tinmer expires. On the IR level, the conpressor sends- % Q
fields in an unconpressed format. The conpressor tries to nove to a higher
|l evel when it is certain that the deconpressor has received the update

I nformation. 35 The FO level is used to informthe recipient of
irregularities in the header fields of the data packet flow After the IR
| evel , the conpressor 11 APR 2005 6 operdles on the FOlevel in a
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Cont ext log Ther HRGPAREIER afldthd PSRN s¥§lerfeIMbEr SRS A c%mpressor can
extrapolate the original header fields. Because the data packets sent on the
~ S0 level are, in practice, independent of each other, the error sensitivity of
decompression is also low. When the header fields no longer form a uniform

pattern, the compressor moves back to the FO level.

25 ' - Decompression also has three levels which are bound to the
context definition of the decompressor. The decompressor always starts its
operation from the lowest level when no-context has yet been defined (No
Context). The decompressor has then not yet decompressed any data
packets. When the decompressor has decompressed the first data packet

30  which comprises both static and dynamic context information, it can move over
the middie level (Static Context) straight to the top level (Full Contexi). As a
result of several error situations on the top level, the decompressor moves to
the middle level, but typically even one successfully decompressed data
packet returns the decompressor to the top level.

35 ' In addition to different compression levels, ROHC has three
different operational modes: unidirectional mode (U mode), bi-directional




packets. Wen the deconpressor has deconpressed the first data packet 30
whi ch conprises both-static and dynam c context informatidh;} KER nmove
over the mddle level (Static Context) straight to the top Ieveﬁaw ul
Context). As a result of several error situations on the top level, the
deconpressor noves to the mddle |evel, but typically even one
successful ly deconpressed data packet returns the deconpressor to the top
level. 35 In addition to different conpression |levels,. ROHC has three
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that a mode change is necessary.

_ The  bi-directional optimistic mode is similar to the unidirectional
mode with the exception that in the O .mode, a return channel is used to
correct error situations and to acknowledge significant context updates from

25  the decompressor to the compressor. Sequential updates are not made in the
O mode. The O mode is preferably suited for connections which require
optimal compression efficiency with a small return channel traffic. The O mode
provides a reasonably reliable data packet ftransfer, in which the
synchronisation between the compressor and decompressor can typically be

30 maintained well and data packets are seldom lost and if they are, in negligible
numbers. At very high bit error rates, data packets can, however, be [ost on
the transmission path. .

The bi-directional reliable mode differs clearly from the above-
mentioned modes. The R mode uses a return channel to acknowledge ali

35  context updates, also fo acknowledge sequence number updates. Thus in the
R mode, data packets can nearly entirely reliably be transmitied between the
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20 ROHC definitions, the lower protocol layer (link layer) used at each time must
provide a mechanism for the negofiation of the parameters, such as the length
of the context identifier, used in header field compression. The parameters are
negotiated before starting the compression and, in this connection, the length
of the context identifier of the data packet flow can, according to prior art, be
25 defined to be 0, 8 or 16 bits. On one logica! data fransfer channel, it is possible
to transmit simultaneously several data packet flows whose contexts are
identified and distinguished from each other by means of the context identifier
CID. If only one data packet flow is transmitted on the channel, which is typical
of different VolP applications (Voice over IP), for instance, the length of the
30 context identifier CID is made "sma'll”. i.e. given the value 0. However, even at
this time it is possible by means of internal ROHC mechanisms to distinguish a
maximum of 16 simultaneous data flows from each other, i.e. 15 new data
connections can always be opened in addition to the original data fiow, even
though the length of the context identifier CiD was defined to zero. This is
35 implemented in such a manner that the first data connection is always
transmitted without any context identifier and to the following -data
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interface between CN and UTRAN is referred to as lu and the air interface
between UTRAN and UE is referred to as Uu.
UTRAN typically comprises several radio network subsystems RNS,
the interface between the RNSs being referred to as lur (not shown). RNS
25 comprises a radio network controller RNC.and one or more base stations BS,
also referred o as nodes B. The interface between RNC and BS is referred to
as lub. The base station BS typically takes care of radio path implementation
and the radio network coniroller RNC manages at least the following:
management of radio resources, control of handover between cells, power
30 adjustment, timing and synchronization, paging the subscriber terminal.
The core network CN is made up of an infrastructure belonging to a
mobile telephone system and external to UTRAN. In the core network, a
mobile switching centre / visitor location register 3G-MSC/VLR is connected to
a home location register HLR and preferab'_Iy also to a service contro! point
35 8CP of an inteltigent network. The home location register HLR and the visitor
location register VLR comprise information on mobile subscribers: the home
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and 3G-GGSN function as routers supporting the mobility of a mobile station, -
whrich routers control the mobile system and route data packets to mobile
25 stations regardiess of their location and the used protocol. The serving node
3G-SGSN is in contact with a mobile station UE through the radio .network
UTRAN. A task of the serving node 3G-SGSN is to detect mobile stations
capable of packet radio connections in its service area, to transmit and receive
data packets from said mobile stations and to track the location of the mobile
30 stations in its service area. Further, the serving node 3G-SGSN is in contact
with the mobile switching centre 3G-MSC and the visitor location register VLR
through the signalling interface Gs' and with the home location register HLR
through the interface Gr. Records related to packet radio services and

comprising subscriber-specific packet data protocol contents are also stored in
35 the home location register HLR,
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CC and 20 session management SM are signalled on the hlghest protocol ayers between

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

transparent to this 5|gnalllng Radio resource management of radio links

between mobile stations MS and base stations BS is managed by a rad|o

- 25 resource management system RRM which fransmits control data from a radio

network coniroller RNC to base stations BS. These functions related to the

general management of a mobile systerh form a group called core network

protocols (CN protocols), - also known as Non-Access Stratum.

Correspondingly, the signalling related to radio network control between a

30 mobile station MS, a base station BS and a radio network controller RNC is

done on prot_ocoi layers called radio access network protocols (RAN

protocols), i.e. Access Stratum. These include transfer protocols on the lowest

level and the control signalling transmitted by the transfer protocols is

transferred to the higher levels for further processing. The most essential of

35 the higher Access Stratum layers is the radio resource control protocol RRC

which is responsible for establishing, configuring, maintaining and releasing
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damaged frames. The serving node 3G-SGSN manages the routing of the
data packets coming from the mobile station MS through the radio network
RAN on to the correct gateway node 3G-GGSN. This connection uses the
tunnelling prbtocol GTP which encapsulates and tunnels all user data and
25  signalling transmitted through the core network. The GTP protocol runs on top
of the IP used by the core network.

Figure 5a shows an functional model of the PDCP layer, in which
one PDCP entily is defined for each radio bearer. Since in the present
systems, an individual PDP context is defined for each radio bearer, one

30  PDCP entity is also defined for sach 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 also be functionally implemented in such a manner that
several PDP contexts are multiplexed on the PDCP layer, in which case on the
RLC layer below the PDCP layer, one RLC entity receives data packets from

- 35 several radio bearers at the same time.
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packets comng fromthe nobile station MS through the radio network RAN on
to the correct gateway node 3G GGSN. This q@onnection uses the tunnelling
protocol GIP which encapsul ates and tunnels all user data and 25 signalling
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20  connection, the type being indicated to the radio resource controller when the
PDP context is activated.

In the UMTS system, header field compression of data packets .
being transmitted and decompression of received data packets are thus done
on the convergence protocol layer PDCP. The tasks of the PDCP layer include

25  functions related to improving channe! efficiency, which are typically based on
different optimization methods, such as utifisation of compression algorithms
of data packet header fields. Since today the network-level protocols planned
for UMTS are IP protocols, the compression algorithms used are those
standardized by IETF (Internet Engineering Task Force). Thus, the ROHC

30 compression method is especially well-suited for the UMTS system. The
PDCP layer of the terminal typically supports several header field compression
methods so as to allow connection establishment with as many network-ievel

~ protocol types as possible.
| When applying ROHC to the convergence protocol layer of UMTS,

35  both the transmitting PDCP and the receiving PDCP comprise a compressor-

decompressor-pair for compressing the data packets being fransmitied and




advi ses the selected algorithm and paraneters to the PDCP I dAngm@$gh a
PDCP- C- SAP point (PDCP Control Service Access Point). The ession
nmet hod depends on the network-1evel protocol type used on the 20
connection, the type being indicated to the radio resource controller when
the PDP context is activated. In the UMIS system header field conpression
of data packets being transmtted and de% npressi on of received data
packets are thus done on the convergence grotocol | ayer PDCP. The tasks of
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new dat a fl| ®@@ncamnotonger i distingfiishd thg ideta connections from each other. A
20  corresponding problem also arises with any other defined CID length value,
when the radio bearer uses the maximum number of data connections defined
for the length of the context identifier CID, and the user of the terminal tries to
open a new data flow. Transmitting several data flows over a radio interface
without header field compression leads to an inoptimal utilisation of radio
25  resources, which is a hindrance to an efficient use of the entire mobile system.
The problems described above can, however, now be reduced with
the procedure of the invention, in which the parameters of the radio bearer are
defined in such a manner that at least the number of data packet connection
header fields allowed by the length of the defined context identifier can be
30 compressed despite the fact that the number of data packet connections
aliowed by said context identifier length is exceeded. This way, it is possible to
ensure that for instance when the iength of the radio bearer context identifier is
set at zero and the user of the ferminal wants to establish a 17" simultaneous
data flow for the radio bearer, at least the original 16, preferably all 17, data
35 flows can be transmitted using ROHC. Correspondingly, with any other defined
' CID lengih value, when the radio bearer uses the maximum number of data




15 own context identifier according to ROHC specifications, ﬂa m%ﬁ
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' for the radio bearer,
According to a second embodiment of the invention, the

convergence protocol layer PDCP monitors the number of data connections

25 and if the number of allowed data connections is exceeded, the PDCP layer

.informs the radio resources control protocol RRC of this, which then performs
radio bearer reconfiguration during which the radio bearer parameters,
especially the length of the context identifier, are re-defined so that the header
fields of each data flow can be compressed according to ROHC. For instance,

30 if the length of the radio bearer context identifier is set to zero and the PDCP
layer detects 17 or more simultaneous data flows, the radio bearer is re-
configured, whereby the maximum value of the context identifier field is
defined to be larger than zero. This requires that a new functionality is added
to the PDCP layer to monifor the number of data connections of each radio

35  bearer. If the number of data connections on a radio bearer corresponds to the
maximum value of the context identifier length, and a new data connection is




defined on the basis of the negotiation between the conprfssgpra @
deconpressor in such a manner that if the length of the context rdentifier
field 15 is set to zero, the first 15 data flows are conpressed, and if the
user of the termnal tries to forma new (16t") data flow, it and any

simul taneous data flows forned after it are transmtted unconpressed to
the receiver. ACIDfield is attached to the unconpressed data packets to
informthe receiver that their header fi&ds have not been conpressed and
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can, accor ddetp flags; said lastd1 2Py fielv éartransmitied, without heddby fisklastmpiestion, PDCP
layer i3y SuUgRddsaid functionality of the PDCP layer directs the new data flow past the
' compressor. According to a preferred embodiment, said functionaiity of the
PDCP layer can also select the data flows which are compressed, in which
case the data flow being directed past the compressor is not automatically the
data flow formed last.

25 According to a third embodlment the UMTS entity (e.q. session
management protocol SM} which, when a data connection is being .
established, decides, to which radio bearer the new data flows belong, is,
when the data connection is being established, informed of the limitations
caused by the maximum value of the context identifier to the number of

30 simultaneous data connections, especially when the length of the radio bearer

~ context identifier is set at zero. If 16 data fiows are then in use and a need for
17 or more simultaneous data flows is detected, a new "extra” data flow can
be defined its own radic bearer or the first radio bearer is re-configured and
the length of the context identifier field is given a larger value than zero. In

35  both cases, the header fields of each data fiow can be compressed according

to ROHC. In this embodiment, too, one must especially take into consideration




manner that the PDCP | ayer nonitors according to said secon ‘krﬁﬂﬁjgmt

t he nunber of data connections on a radi o bearer and when necessary

defines according to said first enmbodi nent that header field conpression is
not performed to the extra data connections exceeding the nunmber of data 15
connections allowed by the nmaxi num context identifier value. This ensures
that at least the original data flows canqke transmtted optimally
conpressed. In such a case, if the length of the context identifier of the
radi o bear era piuatit, iimavhich, due to tielimited roperties of thé defiR!, Ithy dighdst ect s
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t he PDCROI aywith théeadipfresocarde controller RRC. On the basis of the PID value table,
the PDCP entities at both ends of the packet data connection can identify the
compression algorithms of data packets being sent and received.
These PID values can, in this embodiment of the invention, be
utilised in such a manner that three PID values are allocated for different
25  context identifier field values (0, 1 or 2 bytes) of ROHC according to the table
shown in Figure 6. Alternatively, two PID values can be allocated to represent
the CID space values "small” (0 bytes) and "large” (1 or 2 bytes), Then with a
"large” CID space value, the CID field extension bits can be used to indicate in
more detail whether this concerns an 8- or 16-bit CID field. Now, if the context
30 identifier length of the radio bearer is set at zero and the PDCP layer detects
17 simultaneous data flows, a change in the CID field length can be indicated
to the receiving PDCP entity by means of these PID values. The PID values
are preferably transmitted until the radio bearer is re-configured or the number
_ of data connections goes back to 16.
35 According to a fifth embodiment, the length of the CID field is not re-
defined, even though the maximum value of the CID space was exceeded, but




conpressi on nethods are indicated and di stingui shed from eac@ %N&Zﬂﬂﬁ 10
nmeans of packet identifiers PID attached to the data packets PDU. For each
PDCP entity, a table is created for the val ues of the packet identifier
PID, in which different conpression algorithnms are matched with different
data packets, and the value of the packet identifier PIDis determ ned as
a conbination of these. If no conpressi onﬁal gorithmis used, the packet
identifier 15 PID obtains the value zero D val ues are consecutively
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a separate C connect1 on

Al ternativel erEpE@dH?Q?50§°'IQE@ %%nﬁ@@#"ia@ﬁouﬁ&% ﬂQ\SAD%;g ERCP daygrianddors et
to zer o20carcdrprebon@di hot acteph saidet 2" Bh@VormmidctiBR for 8@ AcH, A ian be
distributed 4.t BGAPERILLSES 1N
This way, the procedure of the invention ensures that in all
situations it is possible to compress at least as many data connections
transmitted on the radio bearer as allowed by the maximum length of the
25 context identifier field defined for the radio bearer. Further, the discontinuation
of the compression of data connections which are transmitted compressed is
avoided by means of the procedure of the invention. The procedure of the
invention enables applying header field compression to data connections in
the most efficient manner possible, which is advantageous for an efficient
30 utilisation of radio resources. |
The procedure of the invention is above described using the UMTS
system as an example. Header field compression according to ROHC is,
however, not bound to the UMTS system, but can preferably be applied to any
telecommunications system transmitting iP. data packets. The procedure of the
35 invention can preferably be applied for instance to further development




a situation where 32 data flows are in use, in which case t e C?H?@ijg@ws
can be distributed to two RLC connections whose CID field | engths can
preferably be kept at zero. Then the PDCP | ayer specifications should be
nodified to allow 10 one PDCP entity to use several RLC connections

simul taneously. For the wutilisation of radio resources, this enbodinent is
opti mal , because each sinultaneous data flBow can be transmtted w thout a
aDfield (a Dbl i n,which ase the p oad rtion._of the
Cransi t ¢ ed RIS B S5R0nUrkenRiESbn Mosisysieaingub 45 GERANAASH Fegn |

5|nultaneouﬂ?ﬂﬁb&kmggg@ﬁﬁwoﬂ@ exceedi ng the defined naxinun1value of t he

context identifier C ted for t Si 0 he .c

identifier length of{i%:g’%&géﬂg f:oogapgl;sonh%{g EH:E té%t r{](’ghgtewblte fi5F '? 993énce
and there aragvbBcedst dhé |bmeic iideasef, thendneentioat tanpbe iimplemented froma@y 17t h
si mul t angou f e oy ccept
Said 170h et el THeriiEho KAl Bsarneh S iR 3 Forterl c@ec’%i?

rej ected. THhe wplemdew&@&ﬁb@mbuﬁ pn vaRyewithio the seopeof laims. al |
situations it is possible to conpress at | east as nmany data connections
transmtted on the radio bearer as allowed by the maxi mumlength of the 25
context identifier field defined for the radi o bearer. Further, the

di scontinuation of the conpression of data connections which are
transmtted conpressed is avoided by neans of the procedure of the

i nvention. The procedure of the invention enables applying header field
conpression to data connections in the nost efficient manner possible,

whi ch i s advantageous for an efficient 30 utilisation of radio resources.
, The -procedure of the invention is above described using the UMIS system
as an exanple. Header field conpression according to ROHC is, however, not
bound to the UMIS system but can preferably be applied to any

t el econmuni cati ons systemtransmtting R data packets. The procedure of the
35 invention can preferably be applied for instance to further devel opnent
0 1 APR 2005 19 projects of second-generation nobile systens, such as
GERAN (GSM Edge Radi o Access Network). It is obvious to a person skilled
in the art that while technol ogy advances, the basic idea of the invention
can be inplenented in many different ways. The invention and its

enbodi nents are thus not restricted to




t he exanpl es descri bed above, but can vary within the SCODQ'Pgﬁ%$2 Ialns
01 APR 2005 20 CLAIMS 1. A nethod of defining header fiel on for
a data packet connection in a convergence protocol |ayer of a nobile
comuni cation system the nethod conprising 5 defining a context for a
conpressor and deconpressor as one pa?gneter of the connection for
controII|$ R@g operation of said conpressor and deconpressor, defining a
| engt h f EAMSnt ext identifier used in identifying data packet

connections on, dnmtﬁé@éﬁdwlﬁﬁg%ab&tfw&rﬁ@@séi&m? 8 pavket 10
deconpressor, sal d Ien%%_h def i ni ng the pmaxi mum nunber of conpressed data

packet corATBEEYORR 31508 ﬁ?’i‘qeeﬁfo@ﬁ"'dﬁ(@r@f)ﬁ fabile GeMMUAEALeT SiSkRINeach dat a
packet coth@e,&tth@cdn{pﬂsﬁr@ own context identifier, characterized by
signalling the x| mum nun})er of simultaneous data packet 15 connections
defined for ed F‘&cﬂ‘&?”&%‘é U2 GHRICFROPANE BCAMRIASIPABF GRS syst em entity

whi ch, \M‘mamsteﬁbf ihglvoRBeclion & AatraliMPkE pcFddiBR BF 4@ RompREs6es Which radio
bear er \grl | be associated with, and directing the nobile comrunication

system WRBREESSPh  exceeding the nunmber of data packet connections

al | owed by thedémmgraJI@hgtBQoNéﬂlbdme)@fdetnhﬁerQ}E@B‘iﬁ('ﬁehtﬂﬂﬁé whiser length, to
define a neg?ra io bearer for the extra data packet connections. 2. A

met hod of PAFEPH FNAGCHOBS @8 19ata LANSMisHigy) Ratwpemthesompresseraficket  connecti on
i n a onvdscgmpessspr, @bﬂ(]éﬂgtlh ayfiinPtheanaRlmeueIBBNESAGre8sbdSyta em  the

met hod co isin a context for a conpressor and deconpressor
as one p‘%&ﬁtecioé'ﬂ éfonﬁﬁ@” ﬁ%@é’f‘lo&ﬁ %PBReLBRt rol 1ing the operation of said
conpressor  andert#gdogpactsdas paciet comri@tion bendbiin teteR igaHIiext i1dentifier

used in |g ent i fél géggdata packet connections on data transm ssion between

t he conpr 0 deconpressor, said | ength defining the maxi num nunber
of corrpressed gigriaflingptheK eibaxif A etikiben 6 §|ﬁ1@lﬂ§d§oﬁ§ efhtP'paeR& connection,

Icﬁgpg Ig'rcfo%gagt(:hs%altmedo %Feaeéh r%g %%}ér?g a ok;ntescor%vn\qqun?c%ﬂgr? )sf;sttlenqlent fier,
entity which, when establishing a new data packet connection, decides which
radio bearer it will be associated with, and

directing the mobile communication system, in response to
exceeding the number of data packet connections allowed by the maximum

20 value of the context identifier length, to define a new radio bearer for the extra
data packet connections.

2. A method of defining header field compression for a data packet
connection in a convergence protocol layer of a mobile communication system,
the method comprising

25 defining a context for a compressor and decompressor as one
parameter of the connection for controlling the operation of said compressor
and decompressor,

defining a length for a context identifier used in identifying data
packet connections on data transmission between the compressor and

30 decompressor, said length defining the maximum number of compressed data
packet connections transmitted on one connection,

identifying each data packet connection by its own context identifier,
characterized by

directing the convergence protocol layer or the compressor in it, in

35  response to exceeding the number of data packet connections allowed by the




directing the convergence protocol |ayer or the conpressor ﬂg 1&% in 35
response to exceeding the nunber of data packet connections¥dl 06y the
b g Redl

01 APR 2005 21 maxi mum val ue of the context identifier length, to transmt
the extra data packet connections w thout header field conpression. 3. A
method as clained in claim1 or 2, chafhcterized by reserving at |east one
val ue of the length of the defined context 5 identifier for an

unconpr eSEBIMYAYRIYS fithe gontaxtidaniifier Iarath) taitiapamit theepdfafata characteri zed by

at t achi ngpdcRetsinfestichs AitHaltheBaskRid sappesdibons an identifier, on the
basi s of which the data packets are received w thout deconpression. 5. A

met hod as cl ai frédMethod @y cdaedin ¢aimy her 2, ghgragterizes Bhar acteri zed by a

termnal of thesémiylaeleasndieihal biRe ngireiNthd BfidedGohfagt nunber of
si mul tane‘ﬁ%ﬁ@??{gﬁgﬁmket connections to be snmaller than the nunber of data

packet cd ANPYNRESTRH 934 fIBixi mum val ue of the context identifier

length. 15 6. AAmbinog a6 RIERBH FRAAINT, SHaFRTGAMS) Sing a header field
conpr essi on systeﬂéincludi a conpressor and a deconpressor, the header

n
field conpressAtEHNagde g ﬁéﬁl?\aa‘érﬁaﬁhﬂéﬂnﬂ?ﬁﬁaﬁ af idegtifigsnerethe for the data

packet coEsRCfiwNCHRE WaRbdcRets 66 FREREE WithatcbhRpRRSIBAPT essor as one
paraneter of the connection, the 20 context controlling the operation of

sai d conpressot afid"§E0SBT SR AR PO i96i9RIME tddtdext identifier to
i dentliof y dHweactatitedpgket connections, define a length for the context

identifier for_ data fransm ssion between the conpressor and deconpressor,
said length deaf'ieﬁmﬁﬁf?fﬁﬁe Hﬁ"zﬁ%?ﬁ‘mHUﬁBtéqn Systeny iptiee deginember packet

connect i asfsirhuilingsiis datd patked B6nrdlztie R Bkt drdller iHARMKE hymBacd ddff a packet
connecti on E%tr'ts (gwn c ntee%l%yldent ifier, characterized in that a

conver geE prEBRBICF & hREnBm ks Atihe cotedifeatiierem i s arranged

t o si gnalietdte. maxi mum nunber of sinultaneous data packet 30 connections
defi %d for eaEtch r adi.o beare{%},o a nobil e conmuni cation system entity
whi ch? when est BIMYHF ARMMURIsRHOLEYSterm CRBPIYRASERISfieldteci des which ~radio

bearer i tcomgréssioh $1880¢ineludithgd ddtmpragsdr and a decompressor, the header
field compression system being arranged to _
define a context for the data packet connection between the
compressor and the decompressor as one parameter of the connection, the
20 context controlling the operation of said compressor and decompressor and
comprising a context identifier to identify the data packet connections,
define a length for the context identifier for data transmission
between the compressor and decompressor, said length defining the maximum
number of compressed data packet connections transmitted on one
25  connection,
identify each data packet connection by its own context identifier,
characterized in that
a convergence protocol layer of the mobile communication system
is arranged to signal the maximum number of simultaneous data packet
30 connections defined for each radio bearer to a mobile communication system
entity which, when establishing a new data packet connection, decides which
radio bearer it will be associated with, and
said entity is arranged to direct the mobile communication system,
in response to exceeding the number of data packet connections allowed by
35  the maximum value of the context identifier length, to define a new radio

bearer for the extra data packet connections.




said entity is arranged to direct the nobile conmmunication ﬁgﬁtg&gdén
response to exceedi ng the nunber of data packet connections %l lﬁﬁ 35
t he maxi num val ue of the context identifier length, to define a new radio
bearer for the extra data packet connections. 0 1 APR 2005 22 7. A nobile
communi cati on system.conprising a headé? field conpressi on system

i ncludi ng a canmpressaor and a cl econpressor, the header field conpression

syst em bei ng arr AfBedei@MRMisRion sydemeemprising ereadet #elhacket connecti on

bet ween tddengresRNRESOhcRIBhg I @NIREIP BES &/ cdfipRlSorPiedmber of the
connection, the context controlling the operation of said conpressor and

deconpr eSElt CURRIESHYRIHSIYN REINY AWEAFLSIC i dentifier to identify the data

packet connectdefing a ddafexiRr thel @it bAckePEorinaetisiPhdtREsn tidenti fier for data
transig ssi on between the conpressor and cl econpressor, said | ength defining

the mexi fPMPAFChANBER BCOTBIRFP YA eRAraAMBicE REYe CORPRIPRJAG transmitted on

one conneetexbtontiolidgtthd Yperawdh sfabrl daediedsof andacsdniste®dbriahg own cont ext
identifier char act ?ri zed. ] ile comunication systemis

dt’f n.that the nobil

ar r anged PYRIFING @ contexi Keplifiar &9 (feniify the data parket sorIecEPNs. he nobi | e

commruni cat i on k¥iaé @nengdih fdrfite caBER IRMSMr fbiddth trahdmikgsPONse to exceedi ng
connections al] owed by the maxi num val ue of the

t he nunbeqr? of d%ta F‘lacket | t ]

cont ext i WEKETTECOMBITSHT anddecOmRrRSSPT spiddengih Agfiniag e fadiBMeonnect i ons
Wi t hddt heacer of t@hpree D HERS padket SonrBetorsiitifsgtedl ahBBE in claim6 or 7,
characterjzed in 20 that at |east one value of the length of the defined
context iGOAtFer is reserved for an unconpressed data flow. 9. A system

as clai med in igéraifyreath dat@pacecormedtidribyl idwi Benteanuetignce protocol |ayer
of the np ilg com%nitc tion 25 system or the conpressor in it, is arranged
to attachPRLEIEFLRMA qata packet connections an identifier., on the

basi s of whi chhé hrossliet eorpaakiehtionabsteraciel MRmhged tbh@ict deconpression. 10. A
systq? as_clainmed i one gf clajnms 6 to 3 characterized in that 30 a
a

Lerminal SSPVEHEGRmPIogot BiRhoh MedTPl Sy¥ruiivaton sVRamgeEMeo i m t
compressor in it, in response to exceeding the number of data packet
connections allowed by the maximum value of the context identifier length, to 4
transmit the extra data packet connections without header field compression.

8. A system as claimed in claim 6 or 7, characterized in
20  that
at least one value of the length of the defined context identifier is
reserved for an uncomp'ressed data flow.
9. A system as claimed in claim 7, characterized in that
the convergence protocol layer of the mobile communication
25  system, or the compressor in it, is arranged to attach to said extra data packet
connections an identifier, on the basis of which the data packets are received
without decompression.
10. Asystem as claimed in any one of claims 6to 9
characterized in that
30 a terminal of the mobile communication system is arranged to limit
the number of simultaneous data packet connections to be smaller than the
number of data packet connections allowed by the maximum value of the
context identifier length.
11. A network element (RNC) for a mobile communication system
35 comprising a header field compression system including a compressor and a

decompressor, the header field compression system being arranged to




t he nunber of sinultaneous data packet connections to be snittgéﬁggﬂ@sthe
nunber of data packet connections allowed by the maxi num val '

context identifier length. 11. A network element (RNC) for a nobile
comuni cation system 35 conprising a header field conpression system

i ncl uding a conpressor and a deconpregdor, the header field conpression
system being arranged to 01 APR 2005 23 define a context for the data

packet connectdaiAe Feonisxhior e data ppeket seinestien befwesrrBnpr essor as one _
par anet ercoiprbdidr Qﬁ@ﬂ%cdécgmprésg’@r %%&{E Gathme R bf fPlleltdoHHeétilaﬁ, @geration of said

conpressor and deconpressor an onprising a context i1dentifier to
i denti fy FEEaeRrqiingitee opgyAtRLefisgiftscomprgesar aad decumyessar@ndt he cont ext

i denti fi egonf@isirdas @or&éx@i&’eﬂiiﬁe?it@f@ieﬁ%"éﬁ‘@&at&%‘%cl@%ﬁﬁ‘éﬁ@ﬁs and deconpr essor,
said | ength defining the maxi num nunber of conpressed data packet

connect i ons t regfigfitleraih & timeonted idpatifierdar datagapsmigsieach data packet

connect i bthiyer the OWr&RDE 8d ddcdfprddsorlsaid 1400t RBfiAAS Bld B&dmUm that said
network el enent is arranged to receive a signal froma convergence

prot ocol TURRE" chEoPpEssrihiata PagkatGpMnestiormiransatitad osen’l signal i ndi cati ng
t he maxi nagmnBgtdaer of simul taneous data packet connections defined for
each radi o bearer, and 15 said network elenment is arranged to direct the
nmobi | e commurfedHy 8Fhsqaiz aacket gonnesiiombiity ewer certediidaptifiele nunber of data
packely céHyrestetige®inahhiowed by t he maxi mum val ue of the context identifier
| ength, to def i,Aﬁe a new radi o bearer for the extra data packet

connecti ons. 1521 PEtRRR glementds pgANgasttodecaivs @ slgedifihacat i on system

conpr i si N@nvaQencdErReRb! i o HEORBERSEIAURYIRL486], SatkiRfnal conpressor and
a decorrpr%ssor, t he header field conpression syStem being arranged to
define a IBIRFEGNE glaxpmam gamhenefsipuitansareerinpackicaprastioRe  conpressor and

t he decongufiass eir cagh dtfo Padrayahgr of the connection, the context
peration of said conpressor and deconpressor and 25

contraglling the, , _ (
corrpr]i%si ng a c?ﬂffe@&tWPWeﬁle"FPEﬂs Pgangrechiq rdireethbegaekihacket connecti ons,

define a dopmgldicdtion sistem: Mveexdnseds Bkédddmiy the huslBePofldaS4kasi on bet ween
t he conpressor,. and”decEg‘Pressor_, said | ength defining the maxi nrum nunber

of conpr CEBBEC9RE 2 the ShARBYT YRbIe F AT RS i e HRs fRnath, 1o

define a new radio bearer for the extra data packet connections.
12. A mobile station for a mobile communication system comprising
20 a header field compression system including a compressor and a
decompressor, the header field compression system being arranged to
define a context for the data packet connection between the
compressor and the decompressor as one parameter of the connection, the
context controlling the operation of said compressor and decompressor and
25  comprising a context identifier to identify the data packet connections,
define a length for the context identifier for data transmission
between the compressor and decompressor, said length defining the maximum
number of compressed data packet connections transmitted on one
connection,
30 identify each data packet connection by its own context identifier,
characterized in that
said mobile station is arranged to signal, on its convergence
protocol layer, the maximum number of simultaneous data packet connections
defined for each of its radio bearers to a mobile communication system entity
35  which, when establishing a new data packet connection, decides which radio
bearer it will be associated with, and




identifier, characterized in that said nobile station is afra

signal, on its convergence protocol |ayer, the nmaxi num nunber of

si mul t aneous data packet connections defined for each of its radio bearers
to a nobile conmunication systementit$4 35 which, when establishing a new
dat a packet connection, decides which radio bearer it wll be associated
with, and 01 AAR pgbis staticrs araperd o reeeive asommand fremyaid t o recei ve a
command f&riaty, Sﬁ“r@spcﬁ@b't&¥xcéeﬂ|anﬁé’HLﬁ'r§Berté? o%i(ac‘ﬁgglé?goﬁr{&tlwer of data
packet connections allowed by~ the maxi mum value of the context identifier
| engt h, tWoWER Préhamarpum wiusoidbe centexidgentifier lergthalodiefine gaeret

connect i 0Bgio beafe? foﬁh@%&ﬂ@ﬁﬁa%a@@%?mﬁ@ﬁ@s for a nobile communication

syst em conprising a header field conpression systemincluding a conpressor
and a> deconprEséoietwerkelaraeii dRNE) Er @ nohilsreosunycalips sksie®ei ng arranged to
define a glirRing J RiadehfieldabRpRASIA sy RBANAILAIAT a RERARARO! Aify o COMPI ESsOT and
t he deconpressor as one paraneter of "the connection, the 10 context

control | :%Omﬁ@%ﬁrem heﬂﬁiebﬂelgspmpwﬁ'ﬁnég@@m keing arEanssgtessor and
conprising a cumhe%tcohfior tHeedath Baél&%é:ﬂrfeﬁnérhﬁet%éﬁtﬁéac‘(a connecti ons,
define a length for the context identifier for data transm ssion betvveen

t he conpré§YBeSsehanddeFHRTPEPERSSOr 2BPNRe PAAGEIET gbtherfonpeativg, Waxi num nunber

of compr esneskt e@ﬁmmgqﬂf@tap@rame&téa%nﬁﬁr@&%%ha BdcHprefsor kagconnect i on,
identify each data packet connection by its own context identifier,

char act er§oF@RisiNg & spattexd ideptifpidustetify tesdate Prskel cearRgéiEng. o direct a

conver gence prifg @llendtR¥dtth@Eortbla |d@hlﬂflérefoPMh§ﬁfsélg system or the
conpressor .in i n response 20 to exceedi g% he nunber of data packet
connect i Ve %ﬁéewseﬁea%%wmﬁrwpnéa@flem b detiripghe maemuM i er | engt h,
to transmumbdierf exhprRrssirt datBREKRE comRNEH traRmildd LiPke header field
conpr.essi on. 14 A nmobile station for a nobile conmunication system
conpriPsi MPNectiBader fiel d conpression systemincluding a conpressor and a

25 deconpr eSSQGentﬁW@a&hﬁféﬂ@baéﬂeﬁb&rfe@ﬂ&{@ﬁﬁé &n éd(r%éﬂ"{aé?ﬁ‘nh@rg arranged to

define a ont ext f Lhe dat a packet connection between
aracterlze nt

connection, 30 identify each data packet connection by its wrnﬁ@ggé@gt

said network element is arranged to direct a convergence protocol
layer of the mobile communication system, or the compressor in it, in response
20  to exceeding the number of data packet connections allowed by the maximum
value of the context identifier length, to transmit the extra data packet
connections without header field compression.
14. A mobile station for a mobile communication system comprising
a header field compression system including a compressor and a
25  decompressor, the header field compression system being arranged to
define a context for the data packet connection between the
compressor and the decompressor as one parameter of the connection, the
context controlling the operation of said compressor and decompressor and
comprising a context identifier to identify the data packet connections,
30 define a length for the context identifier for data transmission
between the compressor and decompressor, said length defining the maximum
number of compressed data packet connections transmitted on one

connection,

identify each data packet connection by its own context identifier,
35 characterized in that




conpressor and the deconpressor as one paraneter of the connection, the
context controlling the operation of said conpressor and dec«pnﬁ@ggﬁg and
conprising a context identifier to identify the data packet  connec

define a length for the context identifier for data transm ssion between
t he conpressor and deconpressor, said RRéngth defining the nmaxi rum nunber
of conpressed data packet connections transmtted on one connection,
identify each %hid mopigitetiortismi@ogedie negeive 9 commandritosxa mabdet i fier, 35
char acter ki 9. -onhl | i i arranged to
receive aé%gﬂ%rgﬁacfb? rasg?ntggp érbrrg@ Y%Fehgﬁc@?rerrna%t%gtgﬁ g% a?fgé%tr% g%%kle? y whi ch, when
est abl i sheangegtionedecidasawiyelt kasio bepsanibwillibergssdeated edthwlei teansmildi o bearer it
will be ' bk 3, ! -pnacket connections
W thous honders ot Aokt och RedtbAS Mot fedda ] SrB&BE ", oo hunber of
dat a packiespesarie ex¢andinodhe suwmbienhyt datrepackek connecticiisidowed bhehecont ext

I dentifi ehakifled hlue of the context identifier length.

1ons, 30



