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rapid progress in I[P (Internet Protocol) technology during the |ast few
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applications outside the conventional Internet data transfer. |P-based
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reliabili tW%gf er(ggrefaggl io interface and the combined round-trip time
(RTT) of the uplink and downlink directions may in bad conditions increase a
great deal, which causes problems in most known header field compression
30 methods. This has created a need to 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
times increase a great deal.




15 level is always ensured. ROHC al so has the typical char tgﬁjl sm t hat -
It | eaves several nmatters essential for the use of a conpr'e Algl hod to
be handl ed by the lower link layer. One such matter to be negoti ated
through the Iower link |ayer between a sender and a receiver, i.e.
conpressor and deconpressor, is the 20 definition of the Iength of a
context identifier (CID) used on a certain radio |ink. The context
identifier CIDis used to distinguish fromeach other several packet data
flows transmtted on the sane radio |link. The |ength of the context
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t he dependent cl ai mngtsachniaiteroto be hegetihted mkm;glddaetlmWervmm layereed

det ect ed
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t he advant a eCP rﬂ%ﬁ ? the context identitier can

be different H‘B qnﬁi QYH“F BLUPAY downl i nk directions, thus making the use

of the data transfemmemmbienslmeaa@éri e?h@rﬁttdedﬂﬁbbh%oﬁéﬁ% tﬁ&ﬁﬁﬂékilﬂftyt he

i nvention pr ot ngcessar e

conpr essi on Oﬁhgﬁégé@pp@ﬂiqa%ﬁ%ﬁ% %tt*f gé@t ?%R‘@ ﬁ'l‘? Eaé'@ﬁ@i%lﬁdg%’ Br
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the inventi qadotialifglit bbtvittetPtHEESpressor and decompressor, in which case the
compression must be stopped. Another problem is that when using one radio
bearer, the same CID length must be used both in the uplink and downlink
direction. However, in mobile systems, for instance, a preferable CID length in

35 the uplink direction is typically considerably shorfer than in the downiink

direction. If in a prior art solution, the CID.length is defined for a radio bearer



30 possible to nultiplex data packets having different cor1t$ W@@lfler
|l engths to the sane data transfer connection. BRI EF DESCRI PTI

FIGURES In the following, the invention will be described in greater detail
by means of preferred embodinents, with reference to the appended draw ngs,
-in 35 which 11 JAN 2005 Figure 1 is a block conpression | evels of ROHC, .
Figure 2 is a block 4 diagram of novi ng bet ween di fferent di agram of noving
between different conpression nodes of RGHC, 5 Fi gure 3 is a block diagram
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For a m@ e figjctiated cjgsign?mtl on of the conpression nethod in question,
reference is nade to a yet unfinished Internet draft Robust Header 15

Co 2000. In diff t [
mothode. o BRIEERESERIE TN THE MEERTRON och o compreseor and a0 "
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tho data padRUke 14 GRNteXt Ider e @asﬂ?%r 2 8BRIPRGKEGTN G BIRIG PR P
ROHC uses t definitionthis definitioh 4y attached so'thie acrbddtarpdcket being tmimmlﬁéal Ion is
The bas!® pPITEI 1 ote HbneR0 sraBbt B o G %@«ﬁ%ﬁ&ﬁdo e
'hi ghest pos idsifiiel is/défingdhby ook ar marabits. Acseediag, to tehpreferned emhpdiment
of the invention, this definition is attached fo each data packet being
transmitted, whereby the length of the context identifier is checked from each
data packet. According io a second preferred embodiment of the invention,

20 this definition is only aitached to the first data packet being fransmitted, after
which this context idenfifier length is used on the data packet flow until 1t is
again correspondingly re-defined.

The method and system of the invention provide the advantage that
the length of the context identifier can be defined to be different for the uplink

25 and downlink directions, thus making the use of the data transfer resources
more efficient. Further, the method of the invention provides the advantage
that it is hot necessary to stop the compression and decompression and to re-
negotiate the coniext identifier iength each time the length needs to be
changed. A vet further advantage of the invention is that it also makes

30 possible to multiplex data packets having different context identifier lengths to
the same data transfer connection.

BRIEF DESCRIPTION OF THE FIGURES

In the following, the invention will be described in greater detail by

means of preferred embodiments, with reference to the appended drawings, in
35 which



has sufficient certainty of the fact that the deconpressor ﬁapJﬁgpggﬂi
I nformation to perform deconpression on the |evel in question. C
affecting the nove between different conpression |levels are variation in
consecutive header fields, positive and negative acknow edgenents received
35 fromthe deconpressor, and when there are no acknow edgenents, the 11
JAN 2005 5 expiration of speck sequential counters. It is possible to nove
correspondingly to a |lower |evel froma higgher conpression |level. The
conpression |levels ROHC uses,in connection with IP (Internet Protocol), UDP

(User Dat agram Pr ot 66Ir¢ ahdisri@ bleskl -diagrampr of omenvings betwessiol diffarant
i nitiation/ cehpragsioh Bveld of ROMeder (FO, and second order (SO, and
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FO | evel is used to nfor‘{n the recipient of irregularities_in the header
fields of the data EM@t shews adata packet eepmpesing a eontexbidentifierfield of

oper at es on g pefdrfed entodiment 6f thedhvartionher e t he header fields do not form
a uniformpattern (in other words, consecutive header fields change

random yai n ‘ t be predicted) or the
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attern an ert SQ; r Y e . paraneters
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same for the entire data packet flow, and dynamic information, which changes
during the data packet fiow, but offen does it according to a defined pattern.
ROHC uses three compression levels in such a manner that the
compression is started on the lowest level and confinues gradually to the
higher levels. The basic principle is that compression is always performed on
30 the highest possible level, in such a manner, however, that the compressor
has sufficient ceriainty of the fact that the decompressor has enough
Jinformation to perform decompression on the level in question. Factors
affecting the move between different compression levelis are variation in
consecutive header fields, positive and negative acknowledgements received
35 from the decompressor, and when there are no acknowledgements, the



Deconpr ession al so has three level s which are bound to t hf fcdatesnns
definition of the deconpressor. The deconpressor always starts its 5
operation fromthe [ owest |evel when no context has yet been defined (No
Context). The deconpressor has then not yet deconpressed any data packets.
When t he deconpressor has deconpressed the first data packet which
conprises both static and dynam c context_information, it can nove over the
nmiddl e level (Static Context) straight todthe top level (Full Context). As
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35 independent of each other, the error sensitivity of decompression is also low. -



20 ROHC form different operating situations for the corrpres‘&i‘fod,ﬁwfg

header fields, each situation requiring the definition of the operation of
t he conpressor and deconpressor and the transni ssion of packets between
them ROHG uses different packets in different operating situations. At the
nonent) six different data packet types are defined for ROHC, four of which
are used for 25 transm ssion fromthe conpressor to the deconpressor and
two as return channel data packets fromtge deconpressor to the conpressor.
The nunber of used data packet types may change in the future, but all data
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25 For instance in mobile systems, the uplink and downlink channels have their
own compressor-decompressor pairs in such a manner that the terminal, for
instance, has a compressor C1, and in the uplink direction on the network
side, there is a decompressor D1. Correspondingly, in the downlink direction
on the network side, there is a compressor C2 which has its counterpart, a

30 decompressor D2, in the terminal. Thus, the compressor C1 sends data
packets (300) comprising an 8-bit context identifier on the uplink channel o
the decompressor D1. At some stage, for instance when changing the
compression level, the network decompressor D1 sends an acknowledgement
to the terminal on the downlink channel, which acknowiedgement occurs by

35 transferring the data packet to the compressor C2 (302) which adds the 8-bit
context identifier to the acknowledgement, because both channels must
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3. Amethod as claimed in claimlor 2, char act erqiq ﬁgﬁ y 15

. defining the length of said context |dent|f|er I n each trans t con text
identifier-of the data packet. 4. A nethod as clained in claim1 or 2, ¢ h

aracteri zedhbydefining the Iength of said context identifier

only in the context iden tifier of the data packet transmtted first. 20 5.
A nethod as clainmed in any one of the preceding clains, c har act er i

'z e d by defining a different length. foer @he context identifier of the data

packet flow transferred from onpressor to the deconpressor, than for
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r sntuatlon erﬁuar in the lnterpretatton of said acknowledgement packet or in
its decompression.

10 The above problem could, in principle, be avoided in the prior art
method by interrupiing the compression each {ime when an acknowledgement
arrives from the decompressor on the return channel and by re-negotiating the
length of the context identifier of the forward channel. This would, however,
slow down the data flow transfer so much that utilisihng ROHC would, in

15 practice, become impossible in several applications. In practice, the soiution
would be to interrupt the compression and to negotiate a 16-bit context
identifier field for both directions, which would again resulf in not utilising the
data fransfer resources optimally.

The problems described above can now be avoided according to

20 - the method of the invention, which defines the length of the context identifier in
the context identifier field of a data packet in response to the fact that the
length of the context identifier must be changed. This can preferably be done

by reserving one or more bits of the context identifier field fo indicate the
length of the context ideniifier of the data packet, and the aciual context

25  identifier can preferably be added after these bits. The length of the context
identifier can thus be preferably defined separately for each data packet, in
which case each data packet in a data packet flow, and especially their
context identifier fields, comprises information defining the length. This
method, in which information defining the context identifier length is attached

30 to each data packet, preferably to the first bits of its context identifier field,
ensures that the new context identifier is transmitted to the receiver.
Alternatively, the length of the context identifier can also be defined in the
above manner so that only the first data packet being transmitted after the re-
definition of the context identifier length comprises said information defining

35 the length, but this is not as refiable a method to transmit the new context
identifier length to the decompressor.
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length each time that the length needs to be changed can be avoided with the
method of the invention. The method of the invention also makes it possible to
multipiex data packets having different lengths of context idenifier to the same
data transfer connection.

The method described above can preferably be applied for instance
to third-generation mobile sysiems called UMTS (Universal Mobile
Telecommunication System) and IMT-2000 (International Mobile Telephone
System), and in the further development projects of the second-generation
mobile systems, such as GERAN (GSM Edge Radio Access Network). For
instance, in the packet data service of the UMTS system, one of the
parameters defining the radio bearer is the compression method of data
packet header fields used by the terminal. Compressing the header fields of
data packets to be transmitted and decompressing received data packets is in
the UMTS system performed on the packet data convergence protocol PDCP
layer belonging to the packet data protocol. The tasks of the PDCP layer
include functions related to improving channel efficiency, which are typically
based on different optimisation methods, such as the ufiisation of

toSG\é?fiahBY@Sc@Yﬁrbmorﬁélﬂa'ﬂ heo JANBCEWABt connecti on between the com
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sor,characterized by
including the length definition of said context identifier as a part of
10 the context identifier field of the data packet being transmitted.
2. Amethod as claimed inclaim1,characterized inthat
said context identifier comprises a field of at least one bit for defin-
ing the length of the context identifier.
3. Amethod as claimedinclaim1or2,characterized by
15 defining the length of said context identifier in each transmitted con-
fext identifier of the data packet.
4. A method as claimed inclam1or2,characterized by
defining the length of said context identifier only in the context iden-
tifier of the data packet transmitted first.
20 5. A method as claimed in any one of the preceding claims, cha-
racterized by
defining a different length for the context identifier of the data packet
flow transferred from the compressor to the decompressor than for the context
identifier of the data packet flow transferred from the decompressor to the
25 COmMpressor.
6. A method as claimed in any one of the preceding claims, cha-
racterized by
performing said header field compression according to the ROHC
definition.
30 7. A method as claimed in any one of the preceding claims, cha-
racterized by
performing said header field compression on the radio interface of a
mobile system, such as the UMTS system.
8. A compression system for compressing header fields of data
35 packets, which system comprises a compressor for compressing a data packet
flow being transmitted and a decompressor for decompressing a data packet
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between the compressor and decompressor,characterized inthat
the length definition of said context identifier is arranged to be in-
cluded in as a part of the context identifier field of the data packet being trans-
mitted.
10 9. A system as claimed inclaim8,characterized inthat
said context identifier comprises a field of at least one bit for defin-
ing the length of the context identifier.
10. A system as claimed in claim 8 or 9, characterized in
that
15 the length of said context identifier is arranged to be defined in the
context identifier of each data packet being fransmitted.
11. A network element (RNC) for a mobile communication system
- comprising a header field compression system including a compressor and a
~ decompressor, the header field compression system being arranged to
20 define a context for the data packet connection between the com-
pressor and the decompressor as one parameter of the connection, the con-
text controlling the operation of said compressor and decompressor and com-
prising a context identifier to identify the data packet connections, ‘
define a length for the context identifier for data transmission be-
25 tween the compressor and decompressor, characterized inthat
said network element is arranged to include the length definition of
said context identifier as a part of the context identifier field of the data packet
being transmitted.
12. A mobile station for a mobile communication system comprising
30 a header field compression system including a compressor and a decompres-
sor, the header field compression system being arranged to
define a context for the data packet connection between the com-
pressor and the decompressor as one parameter of the connection, the con-
text controlling the operation of said compressor and decompressor and com-
35 prising a context identifier to identify the data packet connections,
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