17 JUNE 2005 1 Relocating context information in header coan@%aimp 2005
Background of the invention The invention relates to relocating conte Q

i nformati on in header conpression. 5 The rapid progress in IP (Internet
Protocol) technology during the |ast few years has al so expanded the
potential of using different |IP-based applications outside the
conventional Internet data transfer. |P-based telephony applications in
particul ar have devel oped at a fast pace, as a result of which an ever
expandi ng part of the call transnission1path even in 10 conventi onal
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Public Land Mobile Network) can, in principle, be inplenented by utilising
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condi tions | ncrease a gr eat causes problens in nost
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deal . mobile networks will provide more and more different data services, such as
Internet browsing, e-mail services, games, etc., which are typically most
preferably implemented as packet-switched IP-based services. This way, IP
20 lavers arranged in mobile system protocols could serve both audio/video
services and various data services,
In mobile networks, it is especially important to uiilise the limited
radio resources as efficiently as possible. This, for its part, complicates the
utiisation of the IP protocols in the radio interface, because in IP-based
25  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 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 methods.

- 30. This has created a need to develop a header compression method suitable for
different IP protocols, which would be especially suited for real-time 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.




1 7 JUN 2005 2 For this purpose, |ETF (Internet Engineering fTakky @g%ce)
has | ately been working on the standardi sation of a header field

conpressi on net hod 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 inside the data packet, but also between them In other words, a

| arge anount of the information in the header fields does not change at
all during the transfer of the data pacRets and is thus easy to
reconstruct at a reg not transmtted. Only a small
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(receiver) and to initialize the compression/decompression process by sending
essentially full headers. What is meant by the context information is a state
which the compressor uses to compress the header field to be transmitted and
the decompressor uses to decompress a received header field. When header
25  compression/decompression is utilized with a wireless link, heéders sent on
the uplink traffic are compressed by the mobile terminal and decompressed by
a network entlty In the downlink traffic, the network entity compresses the

headers, and the mobile terminal decompresses the headers.
In  normal operation of compression/decompression, the
30  decompression context information is in synchronism with the compression
context information, in the sense that when the decompress:on context
information is used to decompress a header that was compressed with the
compression context information, the  original uncompressed header is
reconstrucied. Both the compression context information and decompression
35  context information may be continuously updated by the compressor and




1 7 JUN 2005 3 deconpressor respectively, in such a way that 7t HENt pepg
contexts stay in synchronism Wen a nobile termnal is handed over to
anot her radio cell served by another network entity, if no efficient
procedure is defined to relocate the 5 context information to the new
network entity, the header conpression/deconpression process has to again
proceed through reinitialization, which entails sending full headers in
both the downlink traffic and the uplink traffic. Such a reinitialization
with full headers is both disruptive of 3t he ongoi ng communi cati ons and
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an object of the invention to
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-described above is the long time needed for taking the snapshot and
20 transferr:ng it to the new network entity, while the compression and
 decompression must be stopped. This results in a significant break in reak-time
data transfer. Thus this break should be made as short as possible. Another
problem is that in mobile systeris, the mobile terminal does not typically know
in advance, when the handover on the network side from the old network entity
25 to the new network entity will take place. Therefore, the mobile terminal will
continue to compressing the uplink data and transmitting it fo the old network
entity, even though the old network entity has already stopped decompressing
said data due to the handover. In that case the compressed data packet sent
by the terminal may be lost.

30 Brief description of the invention

it is thus an object of the invention to develop a method and an
apparatus implementing the method so as to alieviate 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

35 embodiments of the invention are set forth in the dependent claims.



17 JUN 2005 4 The invention is based on the idea that the context dat i ng
of the conpressor and deconpressor is stopped in both the nobileg"Y ﬁ?nal
and the old network entity, which ensures that both the nobile term nal
and the old network entity use the sane context, after which a snapshot of
the 5 conpression and deconpression context information is taken in the old
network. entity and transmtted to the new network entity to be stored
therein. The nobil e conpressor conpresses at |east one header of at | east
one packet wth the said context inform#tion and transnmits the conpressed

at | east one head ; ket, to t new network entity. Then
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acknow edgepmn - CQNPressar.s, ..t he context, of the
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bei ng upda A i to a third preferre
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term @ cephfstednformation is 30 prevented by discarding in the old
network entity corrg&;ssqr/decorrpressor any acknow edgenents fromor to the
conpr essor / deconpr 6$§8diRg ¢ & dratsrackembediment ofdhe iyvesttiopp ity updatiend any
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t ermi nal wAfknowledgements to the compressor on the opposite side. Because no
20  acknowledgements are sent by the decompressors, the context of the
compressors are not updated and both the mobile terminal and the old
network entity compressors use the same context information for the
compression of new packets. According fo a second preferred embodiment of
the invention, the mobile terminal will stop compressing and transmitting uplink
25 data and the old network entity will stop compressing and transmitting
downlink data. This results in the context information not being updated any
more. According fo a third preferred embodiment of the invention, the mobile
terminal will continue to run the header compression and decompression
normaliy, but the context updating of the mobile terminal context information is
30 prevented by discarding in the old network entity'compressor/decompressor'
any acknowledgements from or to the compreésorldecompressor of the mobile
terminal or by stopping to send any acknowledgements to the
compressor/decompressor of the "~mobile terminal. Because all
acknowledgements are discarded by the old network enfity, the context of the
35 mobile terminal compressor is not updated but the mobile terminal will




1 7 JUN 2005 5 continue to conpress and transmt the upIinH ﬁ with the
previ ous context information. The nethod and system of the | véﬂ i <55
provi de the advantage that enables an efficient relocation of the header
conpression context. Further, the 5 nmethod of the invention provides the
advant age that out-of-synchronismof the contexts between the nobile
termnal and the network entities is prevented, while sinultaneously

m nimsing the break in the conpre33|on/deconpre55|on process in tine
domain. A yet further advantage of an e nBodi nent of the invention is that
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accordlng |rst nve ure 6 shows

a signal li Hlj’e@ igh tis a@@ﬁ\ﬁ%’ﬁé@ipéﬁ‘m fan lpespiyforgiast @ﬁﬁfp(eBFMS?O tosat i on

accor g besak weeary iPIRitar dRahressisd/d®BmmEsibs bljtn‘t‘eéﬁd 98, caRhualy Figure
7 shows a SI%E@‘?"' ing chart of serving radi o network sub- system ( SRNS)

el ocati onSG2REFHg to a third preferred embodi ment of the invention.
‘Detai |l ed description of the invention In the followi ng, the invention is
i | | ustr at eBrief ddseriptjorodf tie figaras e 35 in conjunction with the header

‘field conpression Fmdrllé) ?o!PCH r% tﬁ@liﬁper%tﬁnn will be described in greater detail by
means of preferred embodiments, with reference to the appended drawings, in
15 which
' Figure 1 is a block diagram of movements between different
~compression levels of ROHC,
_ Figure 2 is a block diagram of movements between different
compression modes of ROHC,
20 Figure 3 is a block diagram of a simplified structure of the UMTS
system,
Figure 4 shows protocol stacks of the UMTS packet data service for
fransmitting user data,
Figure 5 shows a signalling chart of serving radio network sub-
25 system (SRNS) relocation according to a first preferred embodiment of the
invention, |
- Figure 6 shows a signalling chart of serving radio network sub-
. system (SRNS) relocation accordlng to a second preferred embodiment of the
1nvent|on and- _
30 - Figure 7 shows a signalling chart of servmg radlo network sub-
system (SRNS) relocation according to a third preferred embodiment of the
invention. . '

Detailed description of the invention

In the following, the invention is iliustrated by the way of an example
35 in conjunction with the header field compression method ROHC, which is



1 7 JUN 2005 6 particularly suitable for real-tinme data transffefijbvegpsa
radio interface. The invention is not limted to only ROHC, but it can be
applied to any ot her header conpression nethod, too. Furthernore, the
invention is applicable to, but not limted to | P/UDP/ RTP header
conpression. In the followng, the 5 inplenentati on of ROHC i s descri bed
for the parts essential for the invention. For a nore detailed description
of the conpression nethod in question, reference is nade to a yet
unfinished Internet draft "Robust Header & Conpression (ROHC)", version 04,

i on, met hods, a context is typically
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static infgefexenca, iswhrhadie r &37ed nget henfirssH®y fIRterhdte cﬁ'?ﬁi b oﬁ@éta (fé?t

flow, and LGl hOn, \L\Ei e (?url ng e 'ga a pac‘%g flow,
but often ﬁ@ﬂ%%ﬁﬁ@ﬁ#&w‘@%%@% 3239‘885@%3990-20 ROHC uses three

conpr essi on | evel s Inrdiferent aompression mdthblis, a CORRHETS byically Gfderbron the

el e RomcATEHss Sl 0HebI e R b S o o
level, in SGREWIGSHANHEPS taoomivpresst the headec dight ds o r’:rdmr_littfeﬁtétﬁd: _Ct'h@nz
i ot b AR CHoRealA BORENAR, RRL R e
T B oomtieddl raatioay ne oAt i o doas oy ciddader
deco_”p’_,f?SSgbnn@%Wﬁ%dﬁp%hety?%r $0£|t§x€cknovw e%ge%ﬁ,%_e %?Bi rapls%ﬁ of
speci fic sequenfial counters. i BULFNRIIPS IntBlraatigpidesitifdag ariatagl y t o
a | over | eParket oW sushgrsequanpeassmbers entithe sEimps ofiaRsshKetS EMRlsS ROHC
ooy § S AeLURAT ASAE S8 b i S T oo
(IR, fi rstsamed%rr tévqt@p,tsredqatasm flogwg end(dsopmic infdrmatierentish bbtnges t hese
| evel s ar eddeingithdeidid paciee fidW20LRBTEH dBIW SocdRiig td BSdRddSyRlerhS Used to
creat g he context ggnathe deconp Cotnprassion leveis in such a manner that the
- compression is started on the lowest level and continues gradually fo the
higher levels. The basic principle is that compression is always perfofmed on
the highest possible level, in such 3 manner, however, that the compressor
has . sufficient certainty of the fact that the decompressor has enough
25 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
from the decompressor, and when there are no acknowledgements, the
expiration of specific sequential counters. It is possible fo move
30  correspondingly to a lower level from a higher compression level. ’
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 movements between these levels are described in the diagram of Figui'e
35 1. The IR level is used to create the context for the decompressor or to
recover from an error situation. The compressor moves to the iR ievel when




recover froman error situation. The conpressor noves-to thé 1 RUev8i> when
1 7 JUN 2005 7 header field conpression is started, requested by the
deconpressor, or when an update tinmer expires. On the IR level, the
conpressor sends IR header fields in an unconpressed format. The
conpressor tries to nove to a higher |level when it is certain that the
deconpressor has received the update 5 information. The FO |l evel is used
to informthe recipient of irregul arltles in the header fields of the data
packet flow. After the IR level, the conpressor operates on the FO | evel
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header fi el ds forﬁﬁﬁ?ﬁi'?%@#ﬁ@?f‘#d” X e fechient of egyantesdn the
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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
fields which, in practice, are sequence numbers of the data packets.

25 Information is transmitted aiready on FO level to the decompressor on

. parameters defining the uniform patiern of the header fields, and on the basis

of the parameters and the received seguence number, the decompressor can

extrapolate the original header fields. Because the data packets sent on the

SO level are, in practice, independent of each other, the error sensitivity of

30 decompression is also low. When the header fields no longer form a uniform
‘ pattern, the compressor moves back to the FO level.

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

35 Context). The decompressor has then not yet decompressed any data

packets. When the decompressor has decompressed the first data packet




35 Context). The deconpressor has then not yet deconpressed pny ijHatms
packets. Wen the deconpressor has deconpressed the first data packet
JUN 2005 8 which conprises both static and dynam c context information, it
can nove over the mddle level (Static Context) straight to the top | eve
(Full Context). As a result of several error situations on the top |evel,
t he deconpressor noves to the mddle level, but typically even one
successful |l y. deconpressed data 5 packet returns the deconpressor to the top
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mde o5 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
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-
25  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. |
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
30  correct error situations and to acknowledge significant context updates from
the decompressor to the compressor. Sequential updates are not made in the
O mode. The O mode is preferably suited for connections which reqguire
optimal compression efficiency with a small return channel! traffic. The O mode
provides a reasonably reliable data packet transfer, in which the
35  synchronisation between the compressor and decompressor can typically be
maintained well and data packets are seldom lost and if they are, in negligible

0




provi des a reasonably reliable data packet transfer, in which E Nk
synchroni sati on between the conpressor and deconpressor can ty |cé y' be
mai nt ai ned well and data packets are seldomlost and if they are, in
negligible 17 JUN 2005 9 nunbers. At very high bit error rates, data

- packets can, however, be lost on the transm ssion path. The bi - di rect i onal
reliable node differs clearly fromthe above- nmentioned nodes. The R node
uses a return channel to acknow edge all_ 5 context updates, also to
acknow edge sequence nunber updates. Thu® in the R node, data packets can
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20  header fields. The parameters are negotiated before starting the compression.
' In the following, as the relocation procedure is explained, the term
"the old network entity” is referred to the network entity which the mobile
terminal is in connection with when the relocation procedure is about to start.
"The. old network entity” can also be referred to "the first network entity”. The
25 term "the new network entity” is referred to the network entity to which the
connection of the mobile terminal is moved during the relocation procedure.
"The new network enfity” can also be-referred to "the second network entity”,
respectively.
_ When a mobile terminat is handed over to another radio cell served
30 by another network entity, the relocation of context: information from the old
network entity to the new network entity must be performed as well. According -
to a known solution, this can be done by taking a snapshot of the compression
and decompression context mformatlon used between the old network and the
mobile terminal and delivering this snapshot to the new network entity to be
35 used as the compression and decompression context information. According
to said prior known solution, the compression and decompression are stopped




and deconpression context information used between the old net War KUEn& The
nobile termnal and delivering this snapshot to the new network entity to
be 35 used as the conpression and deconpression context information.
According to said prior known solution, the conpression and deconpression
~are stopped 17 JUN 2005 10 for the time required for taking the snapshot
and transferring it to the new network entity. For the downlink traffic,
the old network entity contains the conpression context information, which
is in-synchronismwth nobile 5 deconpré¢@sor deconpression context
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20 new network entity. Then the new network entity decompresses the received

at least one packet of the at least one header with the stored decompression
context information,

The relocation can be performed either concurrently with or after

the radio handover. Therefore the order of the actions of taking the snapshots

25  of the context information and fransmitting them between the network entities

may vary depending on the embodiment, but in any case, in prior known

solutions, the -compression and decompression are stopped for the time

required for taking the snapshots and transferring them fo the new network

entity. Because the compression/decompression process is asynchronous

30 - relative to and independent of the handover process, since the former is dri\}en

by the flow of packets, while the latter is driven by the radio conditions, this

may cause a remarkable break in real-time data transfer. Furthermore, the

mobile terminal does not typically know in advahce, when the handover on the

network side from the old network entity to the new network entity will take

3% place. Therefore, in prior known' solutions, the mobile terminal will continue to

compress the uplink data and fransmit it to the oid network entity, even though



(

may cause
nobil e ter

7 A
a remarkabl e break in real-tine data transfer. Fdrf h}é%*\ngg%,
m nal does not typically know in advance, when the handover

t he
on,

the network side fromthe old network entity to the new network entity

will take

35 place. Therefore, in prior known solutions, the nobile

termnal will continue to conpress the uplink data and transmt it t
k entity, even though 1 7 JUN 2005 11 the old network entity has

ol d networ
al ready st
time the n
may al read
term nal .

* prevented,

conpressi o
I nventi on,

* conpressor

opped deconpressing sai-d data ﬂjge to the handover. Hence,
ew network entity uses the tra

&hé)@idnmetmrksemw 28I Sreatyt Btdphed cio résé!h ddi¢ d%? d’ug o
F‘ re Sf._il[e B}ﬁﬁ%ﬁc{hronlsmgw tk contexts shoul

EY% QR% EsReW Neaver< Rtk upas the fransferred

ooUiExb inforsatian) momay@smadny e EIBt—dFD ichrorRemonith fite Eonfelts at

the B B ANEY ofheioR, 234 Rl-HisBir P R

ferred context information,

o the

by the
it

be

net wor K0 enbgt ypramantﬁd eﬂ&lm!GeSSUMtartﬁmlsM hmtmn*bslhg tsmidi narealkndint hiheol d 10

net wor k en
conpressi o
network en
t her ei n.

one packet
at least o

bbgr%)déﬁ méc&ﬂgﬁs%ﬂﬂﬁ&e gl nﬁﬁ\eVHHn?Jﬂna snapshot of the

n n cont ext rmation is taken in the old

tity and/%@g‘grrﬁg% ta e inyentien. by iscchiaveddnt stopping the sordexid
Tbaanwg) bf mecmmp:%%gsf ak@ 'Héb@ﬁ'r’b@éss%tr in saﬁﬁ theﬂﬁobﬂ'@fé%m% afﬁdr

the" ol n&Br Bty ORI B ns LS et e ok Rerth st 3y KAt

| east
essed

ty.

Then tHe naatvmkmmhty arssi tijle deaumprastes, tifer eftived shapstant opnmepacket

of the at

|nforrrat|o
rel ocation
deconpress

REFREecian RE ool e, BoReRt SIERBERNETS Rl dle: rg

netverksantity rad teanspritied ée the nemenetsitk @nwrm balstered thaein.
Whe%oﬁﬂl@c&ﬁ)ﬂfé&%y‘@éﬂﬁ reh ALY sgtro‘?leg‘xéa%‘é?bf ‘éﬂéaﬁt {)H ?%Eﬁg't"

CCOf Irs

and.the data, transf ntl nue
embodi ment ¥ mﬁesﬁ“ﬁ\):@ﬁ‘??’@rﬂ”fpﬁﬁ tign Andy frapemisnine §ﬁ€HPr§§'3%q ghig anf ogef

t he rad o
cont ext
context in

hebuder &f atdeadsteorreo;ba¢1@t tt@ e Rl nét\h)érkt érﬁngomeén frrngew Meswbixe

| PO HREPBrRen 8, e DRRAT slrgnd et ?téﬂaza&a%aﬁg%%

t he
oni sm
rom

t he
t he

cont ext i nheadat ivith dhé torgsl elesotmutebyiodi sanﬁbthfonhht:mm Bemabsé ethieer m nal

and t he ol

to the conpressor on

eoﬁz%&mm%rmaﬁbﬁyhggcwrcﬂgggéé 03 SRRIGAN Wp?gge Ry

osit € no

sent by t hECU@EeTRY & dbe @Ohliﬁeteﬂﬁmeﬂﬂndomet JRCOBIPTERYT @isBEr REwW Metwork

updat ext) an

25

30

35

éntigt faré hautpRatically eimmdidichdilsrthh@ngl $he data transfer can be
continued. ; |

According to a first preferred embodiment of the invention, this can
be accomplished by signalling from the radio network to the mobile terminal
that handover (and thus the context relocation as well) will happen shortly,
which means that the context information should not be updated any more.
The updating of the context information can be prevented by disabling both the
mobile terminal and the old network entity decompressors from sending any
acknowledgements to the compressor on the opposite side. Because no
acknowledgements are sent by the decompressors, the context of the
compressors are not updated and both the mobile terminal and the old
network entity compressors use the same context information for the
compression of new packets. Afier this, a snapshot of the compression and
decompression context information is taken in the old network entity and
transmitted to the new network entity to be stored therein. The mobile

- compressor compresses at least one header of at least one packet with the

said context information and transmits the compressed at least one header of

enent s
are
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network entity conpressors use the same context information for the
conpressi on of new packets. After this, a snapshot of the conpression and
deconpression context infornmation is taken in the old network entity and
transmtted to the new network entity to be stored therein. The nobile 35
conpressor conpresses at | east one header of at |east one packet with the
said context information and transmts the conpressed at | east one header
of 17 JUN 2005 12 at |east one packet to the new network entity. Then the
new network entity deconpresses the recdilved at |east one packet of t he at
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at least one packet to the new network entity. Then the new network entity
decompresses the received at least one packet of the at least one header with

the stored decompression context information.
Both of the above-mentioned embod:ments function very well in
25  conditions when the instant of time of the handover is known in advance, so
~the mobile terminal can be informed in forehand of the coming handover.
However, it is not always possible to know in advance when the handover is
going fo take place, e.g. in a situation when the mobile terminal disappears
from the radio coverage of the old cell and Suddenly appears to the new cell.
30  Thus, it is not always possible to inform the mobile terminal in forehand about
the relocation. According to a third preferred embodiment of the invention, the
mobile terminal will continue to run the header compression and
decompression normally, but the contéxt updating of the mobile terminal
context information is prevented by discarding in the old network entity
36  compressor/decompressor any acknowledgements to or from the
compressor/decompressor of the mobile terminal. As an alternafive solution of



30 Thus, it is not always possible to informthe nobile terﬁh%aitln"
forehand about the relocation. According to a third preferred enbodi nent
of the invention, the nobile termnal will continue to run the header
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the conpressor/deconpressor of the nobile termnal. As an alternative
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predefined interface between the compressor and the lower layers.

25 . The signalling mechanism of mobile networks is typically defined so
that it does not support context relocation very efficiently, since the structure of
packet radio networks is mainly designed for non-real-time data transfer.
Therefore, according to the known solutions, the transmitting of the coniext

- Information snapshot from the old network entity to the new network entity

30 would fake place in the same message, which wouid also contain the
command for shifting the actual control of the connections to the new network
entity. The message can be called Relocation_commit message, which is
typically the last message transmitted ffom the old network entity to the new
network entity during the relocation process. Because the new network entity

35 receives the context information snapshot from the old network entity
simultaneously with the command to take over the control of the connections,

i ng of
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- 20 acknowledgements are discarded by the old network entity, there may occur a
situation during the relocation process wherein the mobile terminal should
update its context information, e.g. due to disturbance on the radio interface,
and it sends context update request to the old network entity, but the update is
not possible because acknowledgements are not ailowed fo trigger any events
25 on the network side. This results in the fact that the context information of the
mobile terminal is out-of-synchronism in respect to the snapshot context
information currently being updated to the new network entity. Again a break
will take place in the data compression/decompression, when the context
information of the mobile terminal and the new network entity are
30  synchronised. ‘

The synchronisation can be speeded up by a preferred embodiment
of the invention, wherein the context update reguest sent by the mobile
terminal is detected by the old network entity, which attaches this indication to
any message (e.g. Relocation_commit message) fo be sent to the new

35 network entity after the snapshot of the context information has been taken.
This way the new network entity receives information about the needed




will take place in the data conpression/ deconpressi on, when1ithellBbngxt

I nformation of the nobile termnal and the new network entity are 30
synchroni sed. The synchroni sati on can be speeded up by a preferred

enbodi mrent of the invention, wherein the context update request sent by
the nobile termnal is detected by the old network entity, which attaches
this indication to any nessage (e.g. Relocation_commt nessage) to be sent
to the new 35 network entity after the snapshot of the context information
has been taken. This way the nem1netmor15entity recei ves information about

t he needed t e LON is
acgorrpl i shqu%)ﬁgeubﬁg\’# %@tﬁ V\éﬁﬁr q@%t'?ﬁ/caggﬁa%Q%%%mfsbgésﬁﬁga@%e?‘%%&?heI
- nobi | e ter BNl ca senddhecirst maskebto ihe sackile triminaltas @ centekinapdalpdat es
Aokt | Con e e R e o
~ decorrpress@gm{éi’fié1 il“iﬂ'fmaﬁ@ﬁ é?cqi\é%‘gtS%ﬁepafy@fkgwt@inif‘%etrﬁ it BedatReader
ith the shesssdgdeThemmetdieaiecomiestor dedop SN haNg t ' t ext
}Mnf or rratig a g Si bgpiol §€ rec i@‘gor rﬂ%éﬁﬁég e ncgglsé!g ﬁ%@rﬁlﬁs@\?\n Ief(
speed up tﬁg @%npe%]{]] A -?% ﬁ’lngnﬁgéﬁ ro}’l"‘ﬁﬁf etﬁté’r‘% réﬁ‘cé’ggf?rgﬁ 00 CHISHi sati on
has been | d¥brraaiiomgndelupdatasorit wootextiinformatiosi acdading, to Hbe oteteivetinor k
tit | j aThilWatd ' | ' GeSS
hereln 11 CORCHF baghmdBsade TTRIS A e B e Boh® FEPBLARARSR TN,
possi bl e b GRBPIeSSIhRIRIChERNIgate has kasiesd goragtelocation hroagdbre. e
termnpd. Also in Biary tth@tdl@mét\nsrkaéﬁm-mﬁftaiso\msm SRPOF iR Situtont he
i nvention can bet\ uti,lised, wherein the copte update i ndicatjon |.s 15
it ached  G0RG e cenbRiL OB RRE MSIE o, SENA UPURS 45 9 hETBeReN o t he
‘new net wor buetite tydatbtienot bessibkpbbedusef it thenstarireixany a&mmeﬁ@émﬁa@ begnd
t aken. Agai ; r Lt |V, I,.nf or pat j.on out e .neede
context upiis g AR isd I it iifiri B8 APE PRbt Gl BEtbalinar
when the  péltbeatventigpn cassbehutilissseweresmbihe StoedextAlpdateatridicstpn sai d
Rel ocat] oneoaehe o B8R %ﬁgﬁ?‘%ﬁgﬁéﬁﬁsﬁﬁ PRESEE) Deesentto e, oy
net wor k enfeMy, NERYPTY Iy afier theggaapshioh o dbemantexoinfermatinn Ras beenwor k
entity to kdken. Adin Medhal etetwarie entigXiecehREliAfdinitigAl ShouthBe Tidied and

S o TRk AR B e A FUEE AT i€ ke TRRST i b5 1
. relocation process has been accomplished. Alternatively, said context update

20 indication attached to the message (e.g. Relocation_commit message) and
sent by the old network entity to the new network entity can used as a trigger
‘in decompressor of the new network entity to initiate immediately a context
refresh update. _

The method and its embodiments described above can preferably

25 be applied for instance 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).

30 In the foliowing, the invention will be illustrated by means of an
example in connection with a packet radio service of the UMTS system,
particularly in connection with internal handover between radio network
subsystems of the UMTS (SRNS Reloéation), during which also the header
compression context information must be relocated from the old radio network

35 coniroller RNC to the new radio network controller. However, the invention is
not limited to the UMTS system, but may be applied to any packet-switched




(Uni versal Mobil e Tel ecomuni cation Systen) and | MT-2000 (I nflef ndth @Al
Mobi | e Tel ephone System), and in the further devel opnent projects of the
second- generation nobile systens, such as GERAN (GSM Edge Radi o Access
Network). 30 In the following, the invention will be illustrated by neans
of an exanple in connection with a packet radio service of the UMIS
system particularly in connection with internal handover between radio
network subsystens of the UMIS (SRNS Rel ocation), during which also the
header conpression context information st be relocated fromthe old

radi o net 3 : e to the. new radi o network controller.
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20 power control, timing and synchronization, paging of subscriber terminals.
The core network CN consists of infrastructure belonging to a
mobile communication system outside the UTRAN. In the core network, a
mobile switching centre/visitor location register 3G-MSC/VLR communicates
with a home _Iocaﬁon register HLR and preferably also with a service control
25  point SCP of the intelligent network. The home location register HLR and the
visitor location register VLR contain information on mobile subscribers: the
home location register HLR contains information on all subscribers of the
mobile communication network and on the services ordered by them, and the
visitor location register VLR contains information on mobile stations which visit
30 the area of a certain mobile switching centre MSC. The connection to a
serving GPRS support node 3G-SGSN of the radio system is established via a
Gs’ interface and to a public switched telephone network PSTN/ISDN via a
gateway mobile switching centre GMSC (Gateway MSC, not shown). A
-connection is established from the serving support node 3G-SGSN to the
35 gateway GPRS support node GGSN via a Gn interface, and further from the
GGSN to external data networks PDN. Both the mobile switching centre 3G-




25 point SCP of the intelligent network. The hone IocationTJédpgt&W5HLR and
the visitor location register VLR contain information on nobile

subscri bers: the home |ocation register HLR contains information on al
subscri bers of the nobile communication network and on the services
ordered by them and the visitor |ocation register VLR contains
information on nobile stations which visit 30 the area of a certain nobile
switching centre MSC. The connection to serving GPRS support node

3G SGSN of the radio systemis establisﬂgd via a G interface and to a
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Gs’ and with the home location register HLR via the Gr interface. The home
location register HLR also contains records which are related to the packet
radio service and include the contents of subscriber-specific packet data
protocols. |
25 - The gateway support node 3G-GGSN functions as a gateway
between the packet radio system of the UMTS network and an external data
network PDN (Packet Data Network). External data networks include a UMTS
or a GPRS network of another network operator, the Internet, an X.25 network
or a private local area network. The gateway support node 3G-GGSN
30 communicates with these data networks via a Gi interface. The data packets
to be transmitted between the gateway support node 3G-GGSN and the
serving support node 3G-SGSN are always encapsulated according to a
gateway tunnelling protocol GTP. The gateway support node 3G-GGSN also
contains the PDP addresses (Packet Data Protocol) of mobite terminals and
35 the routing data, i.e. 3G-SGSN addresses. Thus the routing data are used for
linking data packets ‘between the external data network and the serving




protocol s. 25 The gateway support node 3G GGSN functions aslal gdthewash

bet ween the packet radi o systemof the UMIS network and an external data
network PDN (Packet Data Network). External data networks include a UMIS

or a GPRS network of another network operator, the Internet, an X 25
network or a private |local area network. The gateway support node 3G GGSN
30 communi cates with these data networks via a G interface. The data
packets to be transmtted between the gateway support node 3G GGSN and t he
serving support node 3G SGSN are al ways dfcapsul ated according to a
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20  and control information necessary for data transmission has been added. The
RLC layer is also responsible for retransmission of damaged frames. The
~serving support node 3G-SGSN is responsible for routing the data packets
arriving from the mobile terminal UE via the radio network RAN further to the
correct gateway support node 3G-GGSN. This connection uses the tunnelling
25 protocol GTP, which encapsulates and tunnels all the user data and signalling
fransmitted via the core network. The GTP protocol is run above the IP used
by the core network.
When the radio bearer for packet-switched user data is established
(RB establishment) or reconfigured between the mobile terminal and the radio
30 network, both peers negotiate the parameters of the radio bearer using
signalling according to a radio resource control protocol RRC. The radio
resource control protocol RRC is responsible e.g. for establishing, configuring,
maintaining and terminating radio connections between the mobile terminal
and the radio network UTRAN and for transmitting control information
35 transmiited from the core network CN and the radio network RAN fo the
mobile terminals UE. One of the parameters defining the radio bearer is the




arriving fromthe nobile termnal UE via the radio netmork'k&mﬁ¥ﬁraﬁér to
the correct gateway support node 3G GGSN. This connection uses the
tunnelling 25 protocol GIP, which encapsul ates and tunnels all the user
data and signalling transmtted via the core network. The GIP protocol is
run above the IP used by the core network. \Wen the radi o bearer for
packet-swi tched user data is established (RB establishnent) or
-reconfigured between the nobile tern1naIand the radio 30 network, both
peers negotiate the parameters of the rati o bearer using signalling
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snapshot of the compression and decompression context information used

20  between the old radio network controller (source RNC) and the mobile terminal
and delivering this snapshot to the new radio network controller (target RNC)
to be used as the compression and decompression context information. The
transmission of the shapshot is petformed as included in the signalling
messages of the SRNS relocation signalling according to the UMTS system.

25 The compression and decompression are stopped for the time required for
taking the shapshot and fransferring it to the target RNC.

According to the invention, the out-of-synchronism of the contexis in
the UMTS system is prevented, while simultaneously minimising the break in
the compression/decompression process in time domain by stopping, in

30 response to the decision to perform SRNS relocation, the context updating of
the compressor and decompressor in both the mobile terminal and the source
radio network controller (source RNC), which ensures that both the mobile
terminal and the source RNC use the saine context, after which a snapshot of
the compression and decompression context information is taken in the source

35 | RNC and transmitted to the target radio network controller (target RNC) to be
stored therein. The mobile compressor compresses at least one header of at



to be used as the conpressi on and deconpressi on cont ext i nf brimdt/NoAMMRThe
transm ssion of the snapshot is perforned as included in the signalling
nmessages of the SRNS rel ocation signalling according to the UMIS system 25
The conpression and deconpression are stopped for the time required for
taki ng the snapshot and transferring it to the target RNC. According to
the invention, the out-of-synchronismof the contexts in the UMIS system
is prevented, while sinultaneously mnimsing the break in the

conpr essi on/ deconpr essi on process in tind0domain by stopping, in 30
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Because noa.c }%‘% mg i gg_‘%ﬁfrtgﬁfgm%g §f’%§h‘%§8§d§gﬁe"?‘ge@éﬂﬁ%ﬂ?shégdres, ﬁ?'ﬁ%u%rﬂoext of
t he y the aecompressors, the context of the
compressors are not updated and both the mobile terminal and the source
RNC compressors use the same context information for the compression of
new packets. After this, the source RNC starts a prior known SRNS relocation
25  procedure by sending a Relocation_required message to the old SGSN (5086),
which is further forwarded via the new SGSN (508) to the target RNC (510).
Radio bearers are established between the new SGSN and the target RNC
according to the instructions given by the RRC (512). The target RNC sends
an acknowledgement fo the relocation request, which acknowledgement is
| 30 . routed via the new SGSN (514) to the old SGSN (616) and further to the
source RNC as a Relocation_command message (518). During the SRNS
-relocation procedure a snapshot of the compression and decompression
context information-is taken in the sourcé RNC (520) and transmitted from the
source RNC to the target RNC at latest in a Relocation_commit message
35 (522) to be stored in the target RNC. The source RNC will forward the possible
downlink data fo be sent fo the mobile terminal UE to the target RNC (524),
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conpressors are not updated and both the mobile term nal ap¢ yhe ST ce
RNC conpressors use the sane context information for the conpression of

new packets. After this, the source RNC starts a prior known SRNS

rel ocation 25 procedure by sending a Relocation_required nmessage to the old
SGSN (506), which is further forwarded via the new SGSN (508) to the
target RNC (510). Radio bearers are established between the new SGSN and
the target RNC according to the instru ,Lons given by the RRC (512). The
target RNC sends an acknow edgenent to e relocation request, which
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connect i onFh¥t Aadihe pld SGrlt is dissenngsted (d2o15445GSN i s di sconnect ed (542,
544). 20 The inpl eThatpigiomentationeor aeordcBhe! mrer@te® HiaBbdRZNt Off e
invention in the UMTS system will be further explained with reference to Figure
.6. Again, a decision is made in the radio resource controller RRC to perform
SRNS relocation (600, 602). According fo this embodiment of the invention,
radio resource controller RRC signals to the mobile terminal UE that handover
25 {and thus the context relocation as well) will happen shortly (604), in response
to which the mobile terminal UE will stop compressing and transmitting uplink
data and the source RNC will stop compressing and transmitting downlink
- . data. The signalling o the mobile terminal UE and to the source RNC can be
preferably carried out either as RRC signalling or as inband signalling on the
30 PDCP layer. This results in the context information not being updated ahy
more. The cufrent context information is stored in the mobile terminal UE,
which is thus ready to refresh said context information from the memory and
use it for the compression of new packets, when needed. After this, the source
RNC starts a prior known SRNS relocation procedure, similar to what is
35 described already above with respective reference numbers and therefore, it is
not necessary to explain again herewith. A snapshot of the compression and




invention in the UMIS systemwill be further explained with I ef8 @% to
Figure 6. Again, a decision is nmade in the radio resource controller RRC
to perform SRNS relocation (600, 602). According to this enbodi ment of the
i nvention, radio resource controller RRC signals to the nobile term nal UE
t hat handover 25 (and thus the context relocation as well) wll happen
shortly (604), in response to which the nobile termnal UE will stop
conpressing and transmtting uplink data and the source RNC will stop
conpressing and transnitting downlink datZ. The SI gnalling to the nobile
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synchronism of the contexts and minimising the break in the
-compression/decompression process.
The implementation of the third preferred embodiment of the
invention in the UMTS system will be further explained with reference to Figure
25 7, in which the mobile terminal is not informed in forehand about the
relocation. Again, a decision is made in the radio resource controller RRC to
perform SRNS- relocation (700, 702), but the mobile terminal UE is not
informed about this. The mobile terminal UE will continue to run the header
compression and decompression normally, but the context updating of the
30  mobile terminal context information is prevented by discarding in the source
RNC  compressor/decompressor any acknowledgements from the
compressor/decompressor of the mobile terminal or by configuring the
compressor of the source RNC not to sehd any acknowledgements during.the
relocation procedure. The process of discarding the acknowledgements will
35 preferably take place logically in the PDCP layer on which the ROHC
compression algorithm is run, since ROHC definitions does not include any
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20 RNC i s performed successfully, while sinultaneously pre@ghﬁﬂﬁQZﬂﬁe
out-of - synchronism of the contexts and mnimsing the break in the

conpr essi on/ deconpr essi on process. The inplenentation of the third
preferred enbodi nent of the invention in the UMIS systemw || be further
explained with reference to Figure 25 7, in which the nobile termnal is
not inforned in forehand about the relocation. Again, a decision is nmade in
the radio resource controller RRCto perform SRNS rel ocation (700, 702),
but the nobile termnal UE is not inforfred about this. The nobile term nal
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in\{en’_cion in the UMTS system can be described with reference to Figure 5, for
example, wherein the context information snapshot is transmitted from the
source RNC to the target RNC after the relocation process has started but
before the command to take over the control of the connections (522,

25 Relocation_commit message). The context information snapshot will
preferably be transmitted with a prior known message, such as in
Relocation_required message (508) or Relocation_request message (510), but

the context information snapshot can also be transmitted as a further separate
message. This further message will preferably take place after the in

30  Relocation_required message - (508), but in any case before the
Relocation_commit message (522). However, the place of the message which
transmits the context information snapshot is not restricted by any other
means, but it can be sent any time after‘the relocation process has started but
before the Relocation_commit message (522). This enables the target RNC 1o

35 store said received context information and to configure its compressor and
- decompressor before the actual control is handed over by the
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nobil e term nal UE about the handover in advance. 20 An irrBI?er?JeJr‘\hi §p$50n of a
further preferred enbodi nent of the invention in the UMIS system can be
described with reference to Figure 5, for exanple, wherein the context _
i nformati on snapshot is transmtted fromthe source RNCto the target RNC
after the relocation process has started but before the command to take
over the control of the connections (522, 25 Relocation-commit nessage).
The context information snapshot will preferably be transmtted with a
prior known nessage, such as in Relocati2dn required nessage (506) or
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respect t%yntcﬁ'éo@ﬁ% shot context information currently being updated to the

E:g;rgretes A :\I%}/rgggghgg%??ggt( e e%%lfﬁééw;gﬁ‘tblgg%'ﬁ%ﬁf B ahe of"8PhRe Wbi 1 e
termnal and the target SPESIE] nin B e HMTA: sysienin gyt detectingf ier ed
enbodi mentCatextépdate saguest, sandy the mobile terminal in the source RNGC, which
20  atftaches this indication to any message (e.g. Relocation_commit, 522 in
Figure 5) to be sent to the target RNC after the context update request has
been detected. This way the target RNC receives information about the
needed context update and after the relocation is accomplished, the target
RNC.can send the first packet to the mobile terminal as a context update
25 message. Then mobile decompressor decompresses the received at least one
p_acket of the at least one header with the stored decompression context
information and updates it context information according fo the received
context update message. This will speed up the context re-synchronisation if
the compression has failed during relocation procedure.
30 Similarly, the source RNC may as well end up in a situation during
the relocation process wherein it should update its context information, but the
- update is not possible because it cannot send any acknowledgements to the
mobile terminal UE. Also in this situation the above-mentioned embodiment of
the invention can be utilised, wherein the context update indication is attached
35 toany message (e.g. Relocation_commit) to be sent from the source RNC to
the target RNC after the context update request has been detected. Again, the




synchroni sation can be speeded up in the UMIS system by dé?géylngzﬁﬁe
context update request sent by the nobile termnal in the source RNC, which
20 attaches this indication to any nmessage (e.g. Relocation-conmt, 522 in
Figure 5) to be sent to the target RNC after the context update request has
been detected. This way the target RNC receives information about the
needed context update and after the relocation is acconplished, the target
RNC. can send the first packet to the nobile term nal as a context update
25 nessage. Then nobile deconpressor decbﬁpresses the received at |east one
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out - of - synchronls %lon

cont ext of PAGKE! &83 %@&)Ferﬁ?“q!ﬂéEl@oﬁM updetsr indisation) Bn byt upglatipgt ext s
of the decmepceamtsnfmnaﬂenr@ﬁwlsomeiqmcebytgerﬁfngﬂaﬁfdan@és&saﬁa% Once
this bLgf Orrréﬁhbgp {o° tﬁgcﬁ’lo\ﬁ‘ﬁg ?é’rn%lﬁépeUE (context update indication 10), or

respectively performing both of the above—menﬂoned operations (context
update indication 11).
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
25  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.




RNC, it can start the context update procedure by sendi ng"jc(bnyg;agt;mp:date
packet to the nobile term nal UE (context update indication 01), by
updating the context information of the source RNC by sending a context
update 20 request to the nobile term nal UE (context update indication 10),
or respectively perform ng both of the above-nentioned operations (context
update indication 11). It is obvious t4P a person skilled in the art that
whi l e technol ogy advances, the basic idea of the invention can be :

i mpl enmented in many 25 different ways. The invention and its enbodi nents
are thus not restricted to the exarrpbr@s descri bed above, but can vary
within the scope of the clains. 17 JURIBY05 26 Cains 1. A nethod of

rel ocating the headers ¢e4¥R i [ I
transmts packet sqha\ﬁ ng 'cgﬁpséﬁegs?%%}mg{gr ?ngﬁﬁ?ﬁﬁaﬁ;@ﬂ%dﬁ%m ng a

connect i orPassehagivork wilich Brapsmits mackelschaying pempress 4a¥s iCoyRrisc] udi ng
storing cqpgext information used with conpression and deconpression-of the
header s_of the packet ﬁ.t t he nobile term nal and the .f'\rs% r%etwork
entity:5 st opping EHFLISANGA CPRRGRAR PEWeERAMaRIeitRIRG! ABA WSt et nal
and 10 @nwdmkeerﬂt_itysimclnemwgmtbriagtddryextiinfomﬁuonsmetc?mmi coraprgzglongand tge
context i | shof. .0 . or an
deconpr es S GR Esreas s Mhadeh o M BrERPRT & et ERFRRD I Ie T ng
storing sdiret nefwoskentityf or mat i on snapshot in the first network entity; and
15 changing the capgigaig afk BSAMRERREatfor Sddif R the SEHiMeARRG] Afg MODI | ©
0 the nmobil € ter an

termnal to a connectil bet ween na a second network

_enti ty19 ndndke Feptnehmekeantitig the context information snapshot stored by

sthe first network i@nbbponded td RRid REPHnG T WRE Kcabkt foalon Gpsamiged by
‘t he sec- %E net wor k_.ent Ifhé as the con

informatj on o

\ 1 { f th d
g % ARapY A e CRMRIESTIER A0S PR IR iR AD O MatRB i |

network e

~term nal andhe liiestsextwork eméy Wweclkdiegtstdning saidaampexddafoomatiod sdepsimgirirssi on

of the he [P - s. 2. Anethod in accordance with claiml
wher ei n: gtglgéﬁ%t%%t\tggﬁ( ?’?\tﬁg’r%ﬁion updating is stopped by disabling the

nobi | e 15 changing the connection between the first network entity and the
mobile terminal to a connection between the mobile terminal and a second
network entity including transferring the context information snapshot stored by
the first network entity to the second network entity which is stored by the sec-
ond network entity as the context information of the second network entity and
20 using the stored context information at the mobile terminal and the second
“network entity for corhpression and decompression of the headers of the pack-
ets.
2. A method in accordance with claim 1 wherein:
said context information updating is stopped by disabling the mobile
25 terminal and the first network entity decompressors from sending acknowl-
edgements to the compressor of the opposite side.
3. A method in accordance with claim 1 wherein:
said context information updating is stopped by stopping the mobile
terminal to compress and transmit uplink data and stopping the first network
30 entity to compress and transmit downlink data.
4. A method in accordance with claim 3 wherein:
said taking a snapshot of the compression and decompression con-
text information in the first network entity is delayed until said transmitted up-
link data and downlink data has been received and decompressed.
35 5. A method in accordance with claim 1 wherein:




‘updat e

25 ternminal and the first network entity deconpressors froi/sebidi

acknow - edgenents to the conpressor of the opposite side. 3. A nethod in
accordance with claim | wherein: said context information updating is

st opped by stopping the nobile termnal to conpress and transmt uplink
data and stopping the first network 3Q entity to conpress and transmt
downlink data. 4. A nethod in accordarfde with claim3 wherein: said taking
a snapshot of the conpression and deconpressi on con- text infornation in

the first network entit el ayed unti| said,tran mt ed data
and downl i nk dat aS#%s %’i’@ﬁfﬂﬂeﬁv ’é‘d’a‘ﬁdag’é@dﬁﬁi HE]

accor dancéirsti igtwoHaientify ebepedssiorV/décorbpredditm azkwlédgmmtet fronf diemat | on
updati ng Icgi sItQ[§ e‘% y discarding in the first network entity .

conpr essi 9%& ﬁE 'si on acknowl edgenents fromthe nobile termnal. 6. A
met hod i n accor daficA mdathod irmaccdrdahes with:cldinms Aiwheceint ext i nf ormat i on

updat i I.s stopp o)

corrpreggl on/ decon%?gs%?'ﬂ%ﬁ:@tdrﬁ%mﬁ lﬁegb%rtl'bg ?thmélsﬁeﬁﬁiﬁnﬁﬁa 7 A
met hod i n r&beekdtty twsendaoammasmnld@ompreaﬁdn r@kaowm@meM@@¢@ request
fromthe fhéisile RehMYIK entity to the 1o second network entity, in response
to a detection of _a context update request sent by the nobile termnal in

the first network/erft MG jyageidanee i qlaipsp Vﬁlﬁfﬂ'@t from the second

network entity toSbhemgoéocbﬁtext ameeqaésﬁrMQhétflrmmbm 9@ht§d®@he§0nt ext
n_acc anc iendlng

et s YR st Bt i ReRERSE SER attbfch St Al e RERS et

~-network ersent py thlenmnénlpdesrmnlablnalhéd’trsidnetwndoénmyt and - synchronl sm of the
rpcontext informati Qanl g i ck@?tr}‘.}ﬂﬂﬁee%dotr&fl neﬁ&ﬂﬂfé‘rﬂﬂ)( Et9 Hoblig St

packet fromthe second networ

-as a packet
cont ai ni ndegaingl %%ﬁt@@ﬂ(ehmﬁ@”ﬂ%%@s@nt% update rRauUesH i n accordance with

claim1 wherein: tsramfiﬁahbar»Qaw@rd@ﬁeéww ¢tmﬁ)5rmﬁér@m snapshot stored by
the first net- work ntlt to the second ne wor k entlt% rfore ch ﬁ%l ng the

connecffon be- tw@@ﬁ‘ FWeaPPP HeE @k leasest tomaiig firpkn K Entityrif to a
connect i orseeohsamtwotihentitppinl espensge tab dutdctiorselComcoirgnshrdnismtofttiie

context information in the first network entity; and
sending the first packet from the second network entity to the mobile
terminal as a packet containing said confext update request.
20 9. A method in accordance with claim 1 wherein:
| transferring the context information snapshot stored by the first net-
work entity to the second network entity before changing the connection be-
tween the first network entity and the mobile terminal to a connection between
the mobile terminal and a second network entity.
25 ’ 10. A method in accordance with claim 1 wherein:
_ said method is used in accordance with Robust Header Compres-
~ sion (ROHC) implemented in a UMTS system.
11. A method in accordance with claim 10 wherein:
performing said. relocation at least partly concurrently with serving
30 radio network subsystem (SRNS) relocation. - -
12. A packet network in which packets having compressed headers
are transmitted between a mobile terminal and network entities comprising:
a connection is arranged to established between a mobile terminal
and a first network entity;



25 10. A nethod in accordance with claim 1 wherein: said gt BOd pgnsused in
accordance wi th Robust Header Conpres- sion (ROHC) inplemented in a UMIS
system 11. A nethod in accordance with claim 10 wherein: perform ng said.
relocation at |east partly concurrently with serving 30 radio network
subsystem (SRNS) relocation. 12. A packgt network in which packets having
conpressed headers are transmtted between a nobile term nal and network
entities conprising: a connection is arranged to established between a

ot or mat  qn. naed oS antorineish 1ol iih cotnpibstion Sha doepdbr e ot e
i nformat i ] ;
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connect i orsngeshekaf the qepapriessiosr amdhalecommptession cambexienfaniatient ist 3r- )

wh by t ' | : w Lhe first networ
ent(:airt(:ayyi st}g?ggﬂggééttgk%rgéﬁgﬁgfg??%&%ﬂgﬁhgg@gbgg‘wr‘l the se- cond network
entity as the contBXECONRestiombEYPaST they firs cedwarknentity randethe mpbile deid 15 t he

st or ed1gonhiewt ig ai(fjralﬁ@@d it@he&iha}n@@dr’t@@ b@nzﬁ@éﬂ@nﬂ?ém%gg c}h@?ﬁ@%fymjﬁﬁt ‘r’]"gr k
tit s .arranged to be used.for coppressio
headers o Saand el ity HndBBleR sortef THewBR R SNk Sram 12
(wherei n: v tihedont leatwdrhfeotityaisianmngﬁdatbitregtriaﬁsmltlfealrtg@:hdli(ﬁotmj itmtm@md by
dis- 20 ably [+ ' Ir el wor | .
dlaio'rrpr es?glrn gg?%%r%r%f ﬁéqé?kér@\}\? %Qg'faér{e t{ L %ft W%eé%%oﬁl& ﬁ%@ﬂ' Xoefnhphe.
opposi te fAMe. 14. A packet network. in accordance with claim 12 wherein:

sai d centext inforABitGRdWRAR MohRafidr aDHRAMLBIO ferfliCRARER PY setbARPT N
d
t he nobile tewgﬁéwt_o conpress and trgnsmt uplin ata and stop- 25 ping

the first MW tIP@rangedoiophe ssed far cramepssion A dasempression of
the headers of the packets.

13. A packet network in accordance with claim 12 wherein:
said context information updating is arranged to be stopped by dis-
20 abling the mobile terminal and the first network entity decompressors from
sending acknowledgements to the compressor of the opposite side.
' 14. A packet network in accordance with claim 12 wherein:
said context information-updating is arranged to be stopped by
stopping the mobile terminal to compress and transmit uplink data and stop-
25 ping the first network entity to compress and transmit downlink data.
15. A packet network in accordance with claim 14 wherein: ,
said taking a snapshot of the compression and decompression con-
text information in the first network entity is arranged to be delayed until said
transmitted uplink data and downlink data has been received and decom-
30 pressed. ,
16. A packet network in accordance with claim 12 wherein:
said context information updating is arranged to be stopped by dis-
carding in the first network entity compression/decompression acknowledge-
ments from the mobile terminal. |
35 - 17. A packet network in accordance with claim 12 wherein:
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15. A packet network in accordance with claim 14 wherein: 34 dfaRigy a
snapshot of the conpressi on and deconpression con- text information in the
first network entity is arranged to be delayed until said transmtted
uplink data and downlink data has been received and decom 30 pressed. 16.
A packet network in accordance with clggm 12 wherein: said context
information updating is arranged to be stopped by dis- carding in the first
network entity conpression/deconpressi on acknow edge- nents fromthe nobile

termnal. 35 17. éambxﬂlﬁméﬁdnmiﬁaégﬁfgd@%%ﬁﬁeﬁqocﬁégfatpi%g‘éﬂﬁiEi-”: 17

JUN 2005 29.sai.d,.coptext infornation atl ng 1 s arranged t opped by
dis- abl i AGNG i HEe ﬂfsﬁé"@t‘ﬁ%rﬁ‘\/ﬁfggy IRy compasstion/dpppepEessioniassmiessi on
acknow - edgemsmtstd thet iebi@karhdinaler mi nal . 18. A packet network in
accordance with cl,igi 5 _a _cont ext at eaée uest is arranged to

6 rein, . P
be sent fromthe fi rg}&%‘ﬁé‘\é{]ﬁmq{k&ﬁwdﬁacwétﬂ 1h &8k entity, in
response to a det ecedrdextofipdate aetaest isupnianged &obessers drim hibie tirst matbi | e

. | . . . . . . f . k d ‘
be sent 1 Viork &Rt tohe ReRSRA heflonk St R rianserifia FaSE I pha RoBBE acker
cont ai ni ngPsaleIresiesksentipttiieanebitr tarminalio thofirshnphrditeniiggwork in
accordance w th chiad mst@apherigi 'rari’qébofg Sétseﬁ?ﬂ@ﬁ?tHés@&{rﬁﬁﬂ%@votr@eB? sent

ntity to f Wwork enti

request fromthe first net- work e , ) the second ne y, in
response t“g’ t&@tr@e{"ifeowrm‘”%@ﬁ-%PaC@r@W@ﬁingrﬁadﬂ coniextuptatetrenuesr mat i on

in theidirst net wdekAgrickeynetwtik ihactdidahcd®abthalains 18mirgRd to be sent

fromthe second network .en-,15.tity to the nobi|le term_nal as a packet
“contai ning said c%n l‘ta&tu%g v é'(ﬁ{?é'&ed 0be 5&”*)5%%@“ fEOShR first ARicor dance

with cl ai WorR entity s the serorconetesark iamtity, intresporseatosh eletsdtivnest dyt-¢fhe first
network erihénrohis _ { second network entity
before cha%g% an t r%af_f:%?%gﬂgggﬁ%@gﬁgﬁéeﬁ%t?\g{wé}gtﬂﬁﬁﬁ aéﬁ?i ty and the
mobi | e term nal t & a&fiedpacket iseartangedist hesant frerihtsi secaret nemairk @nd a
secondisnetinoiokthenhbbile tefrhindh 2RAE 8EKRRIMRIIKing SR & et I m 12
wherein: said pac%st net {ak i S %UMI’S sysltigkhll a%e?@??%%ﬁgtﬁﬂgé%ér
Conpr essi on ( ROHCFYi A qaﬁ:gg Aok in agcordance with claim 12 wherein:
the context information snapshot stored by the first network entity is
arranged to be transferred to the second network entity before changing the
connection between the first network entity and the mobile terminal to a con-
20 nection between the mobile terminal and a second network entity.
21. A packet network in accordance with claim 12 wherein:
said packet network is a UMTS system, wherein Robust Header
Compression (ROHC) is implemented.
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