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20 def|n|t|on of the length of a context identifier (CID) used on a certain radio link.

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 0, 1 or 2 bytes (0, 8 or 16 bits), and the value zero is

used when the link only has one data flow. The length of CID is thus

25 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 the inflexibility

of the length of the context identifier CID. Since the length of CID has been

30 negotiated before starting compression, its value can only be changed by re-

negotiating it between the compressor 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 shorter than in the downlink

direction. If in a prior art solution, the CID length is defined for a radio bearer
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of the i
apparatus implementing the method so as to solve the above-mentioned

problems. 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 when a need is detected to
define a context identifier length for a data packet flow, typically as a re-
definition, this definition is attached to the next data packet being transmitted,
preferably to its context identifier field, where the new length of the context
identifier is defined by one or more bits. According to a preferred embodiment
of the invention, this definition is attached to each data packet being
transmitted, whereby the length of the context identifier is checked from each
data packet. According to a second preferred embodiment of the invention,
this definition is only attached to the first data packet being transmitted, after
which this context identifier length is used on the data packet flow until it 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
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 not necessary to stop the compression and decompression and to re-
negotiate the context identifier length each time the length needs to be
changed. A yet further advantage of the invention is that it also makes
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
which
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decompressor has received the parameters defining the uniform pattern. The

FO-level data packets comprise typically context update information, which

25 means that a successful decompression also requires a successful

transmission of consecutive FO header fields. Thus, the success of the
decompression process is sensitive to lost or damaged FO-level packets.

On the SO level, compression is optimal. The header fields form a

uniform pattern which the compressor depicts with compressed SO header

30 fields which, in practice, are sequence numbers of the data packets.

Information is transmitted to the decompressor on parameters defining the

uniform pattern of the header fields, and on the basis of the parameters and

the received sequence number, the decompressor can extrapolate the original

header fields. Because the data packets sent on the SO level are, in practice,

35 independent of each other, the error sensitivity of decompression is also low.
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20 compressmn situation depends on the parameters of the used data transfer
connection, such as the possibility to use a return channel, error probabilities
and distribution, effects of variation in the size of the header fields.
In the unidirectional mode, data packets are transmitted from
compressor to decompressor only, so the U mode of ROHC is useful in
25 situations where the use of a return channel is not possible or desirable. In the
U mode, moving between different compression levels is done as a result of
the expiration of certain sequential counters or on the basis of variation in the
header field patterns. Because no return channel is used, compression in the
U mode is less efficient and the disappearance of data packets on the
30 transmission path more probable than in either of the bi-directional modes.
Using ROHC is always started in the U mode and moving to either of the bi-
directional modes can take place when the decompressor has received at
least one packet and as a response to the packet, the decompressor indicates
that a mode change is necessary.
35 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
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identifier of the data packet flow can, according to prior art, be defined
to be 0, woornosbits. On one | ogical data transfer channelcI/Rie1/0081900ssi bl e
to transmt simultaneously several data packet flows whose contexts are
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because bot 3 cialencrc])(?rllgreglsjgnE and t\{ig ?ransmnssaon of packets between them. ROHC
uses different packets in different operating situations. At the moment, six
different data packet types are defined for ROHC, four of which are used for
25 transmission from the compressor to the decompressor and two as return
channel data packets from the decompressor to the compressor. The number
of used data packet types may change in the future, but all data packet types
are characterized in that a context identifier CID defining the context used at
each time is attached to the beginning of each data packet before sending the
30 packet to the transmission path.
The length of the context identifier CID is negotiated separately for
each data packet flow by the compressor and decompressor. According to the
ROHC definitions, the lower protocol layer (link layer) used at each time must
provide a mechanism for the negotiation of the parameters, such as the length
35 of the context identifier, used in compressing the header fields. The
parameters are negotiated before starting the compression and, in this

wor k
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i nt er pr et at comnegtionathe dengtbwicthge oentexpidantifiesrofi hei datadpackatriiewican, 10
The above psekh m&g ior idit, 5 Befi c?totlﬁe ave dedel uﬂg hen FHJié’L@%él dgthhod

by |nterrupt|n ression_each time V\hen an t arrives

fromthe delansiesshanngh it iscpessikle fodransnit sk tw%yns@@rab@aﬁagpamet
| ength of tHhewsonhezé ¢csiﬂéf<tsfa|sr mﬁm‘née agd istih IfronT hegchvathdt, b

however,_ sl ow do o) S rsorru t ha |I|S|n
a9, 14 the ol et IS HEnK Sl e Paticet Piow s ia
g?gct i cle t op tlaelcahilarmel wehich |$)é:\flf§(§ahaitcbﬁfempt Vdile appilipatics Oroieadveo IP),
tiat f ]
would agai niofdasiehefy Mgl e et idortier B bited S Vg o, WheR, |
The pr obl entrageiling sgvaeral data mchswlms andhasanrae chaanely the length wé thet hod
of the invepbh@Rt iddntifiBr fedafiiR e of ?G%‘it@ fef eé@ﬁd@?é‘b&&et'f%ﬂ&éﬁélﬂm n the

Cengt h ¥ "t B the isestanrlieaton daia frabeiaoroinbaal CRATaSI canOBicBRer abl y be
fiﬁglecg%/erteﬁerw ng OTl‘heOIenmhi eoiblﬂif edntekie idermtifipxt Clllﬁenégcﬁtiaftgdfindtldetbl-t
act ual conté&?&!‘%I I(?g’r?trétfcﬁﬁj?ﬁé%sp{f(ggﬁ&i%ﬁbgb%q%@ddgﬁaqﬁﬁ ?ﬁ%@t? Bi ?qg The

| engt h of tuseatontthmretlnamhahner Howevdnuin mobile systenis, jordosiancd, Eayoildt el v

f h d fl
and especi Z?ﬂsﬁa‘% ext Yto"lisg 3R b 1BBAKASr bA the iRtdmPafaiflel | O
def i ni i t hidqwan thamian the fgward gh anneh(unink), mqaéﬁeossnswaﬂg iNHESIBBNt ext

identifier bsaeéﬂuaté ﬁrﬁn@é@eﬁ\uﬁﬂ rh@reeaéﬂa idafdndlaniatin tihe @anﬁhk)dnb@tlbﬁe
first bits its onteﬁk(ﬁ |f| |eI ensureiis‘%cg€f f e new _cont ext
i dentifier n(r"é HPARK ¢ Bn'r nve‘f” en\ {Ing Sheaasr & h&CTBRIGRHOB: t he
context i deacmdrdmg tanROHD, Hes derigthedf itine tdmte)ktomnmﬁememusiotyphmllyobéy t he

first data o:t?&d %%c& o?ﬁ@'i@ H%eeijsftﬁFr{ Ehahh Jéﬁﬂﬁéh%hgés? vﬂ*flfﬁ %Sﬁ‘%ﬂ%eﬂ

identifier ornmati on
this i 2hot inar<é| ch@mreelafm hihe teempressen ttor e néﬂp@mnt@apru @emtihse@r
length to tRhefiEERIRr essor. WO 02/ 2S895 PCT/ FI 01/ 00819 10 The definit | on

of the context identifier le thls | ust edJnthet bIe f. Fi
whi ch by way of exa Peﬁgﬁt\&g oagy, of %g%q@e? é foes; %‘.g"fa t"@l!?h "@%‘ﬂgl fier
field strucarse ibfintthe presmtt RORC Mmethotieah 8-bmmnlte)emdémta‘lei was Befined

acc0r 4 0 ¢ Ry or Bl NG g "B, RS o haho L BBT6HR ABrhYE LD
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of the 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 to
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 acknowledgement 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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by reserving one or more bits of the context identifier ﬂeld to |nd|cate the
length of the context identifier of the data packet, and the actual 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 reliable a method to transmit the new context
identifier length to the decompressor.



The data quantities transferred in the uplink and downlink directions in
applications used in the packet data service of the UMIS systemin 10

parti cul ayotogpssdal |y differ considerably from each ot her satinei/ 0819
considerably nore data is transferred in the dowlink direction than in the
uplink direction. Thus, the arrangenent of the invention, in which the
context identifier can be defined to be Ionger in the downlink direction
than in the uplink direction, inproves thgguse of radio resources in the
UMIS system 15 It is obvious to a person skilled in the art that while
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makes the use of the data transfer resources more efficient. Further, stopping
the compression and decompression and re-negotiating the context identifier

20 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
multiplex data packets having different lengths of context identifier to the same
data transfer connection.

The method described above can preferably be applied for instance

25 to third-generation mobile systems 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

30 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

35 include functions related to improving channel efficiency, which are typically
based on different optimisation methods, such as the utilisation of



6. A nethod as clainmed in any one of the preceding clains, characterized by
perform ng said header field conpression according to the ROHC definition.
30 7. A meobodssas clainmed in any one of the precedi ng cl airea/Flelmesect eri zed
by perform ng said header field conpression on the radio interface of a
nobil e system such as the UMIS system 8. A conpression systemfor
conpressi ng header fields of data 35 packets, which system conprises a
conpressor for conpressing a data packet 44WO 02/25895 PCT/ FI 01/00819 13
flow being transmtted and a decong;essor for deconpressing a data packet
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defined to be longer |n the downlink direction than in the uplink direction,
improves the use of radio resources in the UMTS system.

16 It is obvious to a person skilled in the art that while technology

advances, the basic idea of the invention can be implemented in many
different ways. The invention and its embodiments are thus not restricted to

the examples described above, but can vary within the scope of the claims.
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()-s, 10 of the data packet being transmitted.
2. Amethod as claimedinclaim1,characterized inthat
said context identifier comprises a field of at least one bit for
defining the length of the context identifier.
3. Amethod asclaimedinclaim1or2,characterized by
15 defining the length of said context identifier in each transmitted
context identifier of the data packet.
4. A method as claimed inclaim1or2,characterized by
defining the length of said context identifier only in the context
identifier of the data packet transmitted first.
20 5. A method as claimed in any one of the preceding claims,
characterized 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
25 the compressor.
6. A method as claimed in any one of the preceding claims,
~characterized by
performing said header field compression according to the ROHC
definition.
30 7. A method as claimed in any one of the preceding claims,
characterized 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
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