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Internet browsing, e-mail services, games, etc., which are typically most

preferably implemented as packet-switched |P-based services. This way, IP

20 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
utilisation of the IP protocols in the radio interface, because in IP-based

25 protocols, the proportion of various header fields of the transferred 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 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.
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20 definition 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 nvetranhsmities, twtmreby the lemgitimloé ¢he context ldentnfler is checked from each
data packet. According to a second preferred embodiment of the invention,
20 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
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 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
30 possible to muitiplex 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



30 possible to nmultiplex data packets having different context identifier
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In different compression methods, a context is typically defined for
both a compressor and a decompressor, the context being a state which the
compressor uses to compress the header field to be transmitted and the
decompressor uses to decompress a received header field. Typically, the

20 context comprises an uncompressed version of the previous header field
transmitted (compressor) or received (decompressor) over a data transfer
connection. In addition, the context can comprise information identifying a data
packet flow, such as sequence numbers or time stamps of data packets. Thus,
the context typically comprises both static information, which remains the

25 same for the entire data packet flow, and dynamic information, which changes
during the data packet flow, but often 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 continues 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 certainty of the fact that the decompressor has enough
information to perform decompression on the level in question. Factors
affecting the move between different compression levels are variation in
consecutive header fields, positive and negative acknowledgements received

35 from the decompressor, and when there are no acknowledgements, the
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20 transmitting speech, for instance. On the FO level, the compressor sends
compressed FO header fields. The compressor again tries to move to a higher
level if the header fields form a uniform pattern and it is certain that the
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 o 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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t he header €aeh gode functions in its own way on each level and also makes decisions
on moving between levels in its own way. The selection of the mode for each
20 compression 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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The three operational modes and three compression levels of

20 ROHC form different operating situations for the compression of the header
fields, each situation requiring the definition of the operation of the compressor
and decompressor and the transmission 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
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transf i edfo'n/r\]laF ecr(ljaon\/\rllnellI ﬁk d'tF\e compressor to the decompressor is utilised
inefficiently.

The block diagram of Figure 3 describes a problem which would
arise, if in the present ROHC method, an 8-bit context identifier was defined
for the forward channel and a 16-bit context identifier for the return channel.

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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| ength of tq*@tad@ﬂséaﬁraseéqufqrﬁ'maiw the forward channel. This woul d,

however, 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 to indicate 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.
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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
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The data quantities transferred in the uplink and downlink directions in
applications used in the packet data service of the UMIS systemin 10
particul avooypiseal | y differ considerably from each ot her BOT#19a100819
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 longer in the domnlink direction
than in the uplink direction, inproves t4®e use of radio resources in the
UMTS system 15 It is obvious to a person skilled in the art that while

t echnol ogy advances the basic idea of the invention can be inplenented in
many di f f et §hys The invention and its enbodi nents are thus not
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context identifier of the data packet.
4. A method as claimedinclaim1or2,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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