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The invention is based on the idea that despite exceedi ng the nunber of
dat a packet connections allowed by the context identifier |length, the 25
radi o beaygmpsianeters are defined in such a nmanner that pat/riamaso2t he
nunber of data packet connection header fields allowed by the defined
context identifier length can be conpressed. According to a preferred
enbodi nent of the invention, this can be inplenented by allocating at | east
one value fromthe length of the defined gontext identifier for an
unconpressed data flow. 30 According to a second preferred enbodi nent of
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25 asmall value, it is O bytes (0 bits). With a small CID length (O 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 transmitted on a radio



In the follow ng, the inplementation of the header field conpression nethod
ROHC in question is described for the parts essential for the invention.

For a nongo@gbtsii ed description of the conpression net hodpofyrfilifgdobon, WO
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The bi-directional optimstic node is simlar to the unidirectional node
with the exception that in the O node, a return channel is used to correct
error sitywathgsyziand to acknow edge significant context upgdairasbséldm 25 the
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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 detailed description of the compression method in question,
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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 transitions 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 to inform the recipient of irregularities in the
header fields of the data packet flow. After the IR level, the compressor
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between mobile stations MS and base stations BS is managed by a radio
25 resource management system RRM which transmits control data from a radio
network controller RNC to base stations BS. These functions related to the
general management of a mobile system 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 protocol 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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I denti fyi ng data packet connections on data transm ssion between the
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P amageg ferames. sI‘he 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 protocol 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 entity 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 each 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.



6. A nethod as clainmed in claim1 and 2, in which nethod conpression is
controlled by the convergence protocol layer of the mpbile 10 system

char act eryg@g3f41 Si gnal 1ing the maxi num nunber of simultapeeisi@as@ pPacket
connections defined for each radio bearer to the nobile systementity

whi ch, when establishing a new data packet connection, decides which radio
bearer it wll be associated with, and 15 directing the nobi |l e system in
response to exceedi ng the nunber of data packet connections allowed by the
maxi mum val ue of the context identifier length, to define a new radio
bearer for the extr arigate Spailistrates mneithaiins . m7wh»€shn§tmloaPaenmyane@ed/elsn

conver gence SR IyBRbABhe adiERRRET SRR oD GREISIR oS Buepdcr i ng
t he conver geBc'éh@udalta)ﬁoWsluaym raﬂlotueareromprchsmlshed from eamreeiﬂmnm the
- exceedi ng t%&&@%@ ‘Bg ?E ;ﬁefb%cﬁél‘on?%é‘ a[o%?sﬁe?é' e9¥9|1 Jg@’ﬁ@gﬁ‘

val ue of the contex ransm t
packet c@nne%fﬂtltb.r‘%ﬁ%"ﬂ”ﬂiébtth%éatﬂsﬂOW$ arejtad@nﬁpéo@wﬁpr@seﬂ Wae FOMRIES:Arai med

in claim7, gistinguishés thel dftarflowsZfrémbden &hélas;hueﬁnhg tﬁémdseqyétréte ¢bHitéxt
packet connect| an identifiger s of dat a packets

s n,th
are recei ved'dﬁpijllﬁfﬁt béfe@&ﬁﬁ?e%fs‘(vbﬁﬂ © ﬁe?@T‘HWSQE |t§an§&elVﬁf GeR; agal or
2, in which distitmguisi3the data fows drom saclonthiear! érmbldeqombﬁessdhem Jenillastpatet ocol

b otocol | aytye Fighie 6B Sbwe 38 SLAEESS Blul 4 tho Yot BRIER, SRR
connect iléhs piactios dtheye tare mmmmreeslm oontexie vathin dke samatdomwessengt h,
to define fog, dﬁat?eTHét MRSYeE8Ed (A SWsOA W‘év%'r réﬁi‘%égzﬁg%g@oggﬁ%t I ons

to which the a pac et connections are é ocat ed.
PCT/ FI 111 / oBbExormectionet hod as clained in clainms 1 or 2, in which method

conpression is cont rIQéé}?@DUPté]ﬁlt)P@QHQIs@eﬁﬁ@ oprmél@cﬁéadi@yﬁéldcﬁonﬁ@%smhl le
system char ct e@_@%ed

b t t h t I
oponse to SpHbiSPra et uSE AmE SoTaL PR s Nt el vt i sten,
g he rraxﬂrlfu {n algbuthn;vf Théeaadiontezourded eontrdliee rRREMgdotiates negutable Ia(goarvtlnmg t
ata packe o
10, cﬁar act efraﬁz%% Iiﬁpﬁa?ﬁtﬁ%gp\ tv{e@mgﬁgﬁ?qﬁnge?é g?ﬂtrblﬂn@@l)(e 3(‘#:'0 lFS| mcﬁr@a{r%ous
dat a packet a@waemmtsetmeci algssithyneande pataagiers &0 e CBflayrs: througik et

connections p t o c : rhg ath.
connect | ons pDgpied %Jgﬁpressmﬁf”@"” \SHritR| OBehfite CABLESS PERML | The!

conmpri sin SSOf an
deconpr essorcoﬁp@iﬂ@m%@%&eﬁ?gi‘%%d ?d‘%‘é‘oﬂ‘e‘%" ggroﬁngqo ftyRe Hﬁ?g Ratheet
connectizm besmesstiohh e gpedising andioatedrtocthe tradicci@soanie edntrdllee wient gt 15

controlling F@E’n?@ﬁ?%ﬁtl'a%rf&'%ﬁeéa' d conpressor and deconpressor and

conprising a I to identify the data packet connections, a
| engt h bei ng arrangebh the KVAST systemf dreades fisdchtconpriegeioni of datd packetsa

transm ssi ony, Qﬁg‘é\fﬁr&]ﬁ%d%ﬂo& ﬁre%@%ndfcr;é%%asd%ta g’r‘??kgts' §8%h{s Hirieni N9

t he maxi mum nu resse connect tfransmtte on one
20 connect i ofN t%eowraeaa@ grojaeqidayer @Et iToedasks apthe PREGJaveninglide

identifizgl bjunztionsremted Beimiproving chanheReffickerey! whidh areztypically Bak8dton

different optimization methods, such as utilisation 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-level
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 transmitted and
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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
allowed by said context identifier length is exceeded. This way, it is possible to
ensure that for instance when the length of the radio bearer context identifier is
set at zero and the user of the terminal 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 length value, when the radio bearer uses the maximum number of data
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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 monitor 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
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% number of simultaneous data connections as described above, because the
ROHC mechanisms do not affect a situation in which the highest number of
simultaneous data connections is smaller than the maximum value of the
context identifier field.
The first and second embodiment described above can, according

10 to a preferred embodiment, be used by means of the PDCP layer in such a
manner that the PDCP layer monitors according to said second embodiment
the number of data connections on a radio bearer and when necessary
defines according to said first embodiment that header field compression is
not performed to the exira data connections exceeding the number of data

15 connections allowed by the maximum context identifier value. This ensures
that at least the original data flows can be transmitted optimally compressed.
In such a case, if the length of the context identifier of the radio bearer is
defined at zero, for instance, and the PDCP layer detects 17 simultaneous
data flows, said last (17") flow is transmitted without header field compression,

20 and said functionality of the PDCP layer directs the new data flow past the
compressor. According to a preferred embodiment, said functionality 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 embodiment, the UMTS entity (e.g. 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 flows 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 radio 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 flow can be compressed according
to ROHC. In this embodiment, too, one must especially take into consideration
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& () - 10- 10- 1feddeDit hie(length@ the|dantext#d&stifier. On the PDCP layer, the different
compression methods are indicated and distinguished from each other by
10 means of packet identifiers PID attached to the data packets PDU. For each
PDCP entity, a table is created for the values of the packet identifier PID, in
which different compression algorithms are matched with different data
packets, and the value of the packet identifier PID is determined as a
combination of these. If no compression algorithm is used, the packet identifier
15 PID obtains the value zero. PID values are consecutively defined for each
compression algorithm and its combination with different data packet types in
such a manner that the PID values of each compression algorithm start from
n+1, wherein n is the last PID value defined for the previous compression
algorithm. The order of compression algorithms is determined in negotiation
20 with the radio resource 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 gllocated 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
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the CID space is exceeded, each new data connection gets a separate RLC
connection whose CID field length is preferably zero. Alternatively, a separate

5 RLC connection, whose CID field length is set to zero, can be defined for each
data flow. Further, the data flows can be distributed to two RLC connections in
a situation where 32 data flows are in use, in which case the data flows can be
distributed to two RLC connections whose CID field lengths can preferably be
kept at zero. Then the PDCP layer specifications should be modified to allow

10 one PDCP entity to use several RLC connections simultaneously. For the
utilisation of radio resources, this embodiment is optimal, because each
simultaneous data flow can be transmitted without a CID field (CID length = 0),
in which case the payload proportion . of .the transmitted data can be
maximized. :

15 According to a sixth embodiment, simultaneous data connections
exceeding the defined maximum value of the context identifier are not
accepted for transmission. If the context identifier length of the radio bearer
has been set to zero, for instance, and there are 16 data flows in use, and an
attempt is made to form a 17" simultaneous data flow, the PDCP layer and/or

20 compressor will not accept said 17" data connection for establishment, and its
data packets will be rejected.

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
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projects of second-generation mobile systems, such as GERAN (GSM Edge
Radio Access Network).
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
5 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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CLAIMS

1. A method of defining header field compression for a data packet
connection, in which method a context is defined for a compressor and
decompressor as one parameter of the connection for controlling the operation

5 of said compressor and decompressor, a length is defined for a context
identifier used in identifying data packet connections on data transmission
between the compressor and decompressor, said length defining the
maximum number of compressed data packet connections transmitted on one
connection, and each data packet connection is identified by its own context

10 identifier,characterized by

defining the parameters of the connection in such a manner that at
least the number of header fields of data packet connections allowed by the
length of the defined context identifier can be compressed despite the fact that
the number of data packet connections allowed by said context identifier

15 length is exceeded.

2. A method as claimed inclaim1,characterized by

reserving at least one value of the length of the defined context
identifier for an uncompressed data flow.

3. A method as claimed in claim 1 or 2, in which method

20 compression is controlled by a convergence protocol layer of a mobile system,
characterized by

directing the mobile system, in response to exceeding the number
of data packet connections allowed by the context identifier length, to re-define
the parameters of a radio bearer in such a manner that the new value of the

25 context identifier length enables the compression of the header fields of all
data packet connections.

4. A method as claimed inclaim3,characterized by

using values defined for data packet identifiers of the convergence
protocol layer to define the new value for the context identifier length.

30 5. A method as claimed in claim 1 or 2, in which method
compression is controlled by the convergence protocol layer of the mobile
system,characterized by

signalling the maximum number of simultaneous data packet
connections defined for each radio bearer to the mobile system entity which,
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system,characterized by
directing the convergence protocol layer or the compressor in it, in
response to exceeding the number of data packet connections allowed by the
maximum value of the context identifier length, to transmit the extra data
25 packet connections without header field compression.
8. Amethod asclaimed inclaim7,characterized by
attaching to said extra data packet connections an identifier, on the
basis of which the data packets are received without decompression.
9. A method as claimed in claims 1 or 2, in which method
30 compression is controlled by the convergence protocol layer of the mobile
system,characterized by
directing the convergence protocol layer, in response to exceeding
the number of data packet connections allowed by the maximum value of the
context identifier length, to define for the data packet connections several link-
35 level connections to which the data packet connections are allocated.
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compressmn is arranged to be controlled by a convergence protocol layer of a
mobile system,characterized inthat
the mobile system is arranged, in response to exceeding the
number of data packet connections allowed by the context identifier length, to
35 re-define the parameters of a radio bearer so that the new value of the context
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identifier length enables the compression of the header fields of all data
packet connections.
15. A system as claimed in claim 12 or 13, in which system
compression is arranged to be controlled by the convergence protocol layer of
5 the mobile system,characterized inthat
the convergence protocol layer is arranged, in response to
exceeding the number of data packet connections allowed by the maximum
value of the context identifier length, to define for the data packet connections
several link-level connections to which the data packet connections are
10  allocated.



