1 6 AN 2005 Rel ocating context information in header conpressionj r
Background of the invention The invention relates to relocating cont ekjtU 2005
i nformati on in header conpression. 5 The rapid progress in IP (Internet
Protocol) technology during the last few years has also expanded the

potential of using different |P-based applications out mmmmmmmmnw
conventional Internet data transfer. |P-based telephon ns in
particul ar have devel oped at a fast pace, as a result of whemsk an ever
expanding part of the call transm ssion path even in 10 conventi onal
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di rections gaﬁﬁ ({’18 )Zad conditions increase a gr eat deal, which causes

probl ens in % own header field conpressi on net hods 30 This has
created a need to despeciallya lneanebllmonphlwk‘é,onlﬂreteﬁmmw abffersf omany
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Internet browsing, e-mail services, games, etc., which are typically most
preferably implemented as packet-switched IP-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 {P-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 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,
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1 JU N 2005 2 For this purpose, |ETF (Internet Engineering Task .Farc

hag | atel y been wor ki ng onpthg standardi sation of a header field 1.8 55% 2005
conpressi on nethod 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 pac%%ts and is thus easy to
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storing of context information used for compression and decompression of

20 headers of packets at the compressor (transmitter) and decompressor

(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, headers sent on

the uplink traffic are compressed by the mobile terminal and decompressed by

a network entity. 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 decompressi_on context

information is used to decompress a header that was compressed with the

compression context information, the  original 'uncompressed header is

reconstructed. Both the compression context information and decompression

35 context information may be continuously updated by the compressor and



reconstructed. Both the conpression context information and deconpregsijof 2005
35 context Information may be continuously updated by the conpressor and 1

6 JIU'1\1 2005 3 deconpressor respectively, in such a way that the two
contexts stay in synchronism When a nobile term nal 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
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-described above is the long time needed for taking the snapshot and
20 transferring it to the new network entity, while the compression and
decompression must be stopped. This results in a significant break in real-time
data transfer. Thus this break should be made as short as possible. Another
problem is that in mobile systems; 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 to 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 des_cription of the invention

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



whi ch are characterized by what is stated in the independent clains.
Preferred 35 enbodinents of the invention are set forth in the depédnrlefif}y 2005
claims. 1 6 JUN 2U95 4 The invention is based on the idea that the context
updati ng of the conpressor and deconpressor is stopped in both the nobile
termnal and the old network entity, which ensures that both the nobile
termnal 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 trandénitted to the new network entity
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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 to 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 to a third preferred embodiment of the invention, the mobile

terminal will continue to run the header compression and decompression

“normally, 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 compreSsor/decompressor 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 entity, the context of the

35 mobile terminal compressor is not updated but the mobile terminal will



acknow edgenents are discarded by the old network entity, the context of

the 35 nobile termnal conpressor is not updated but the nobile terhbndiN 2005
will 1 6 JUN 2005 5 continue to conpress and transmt the uplink data with

t he previous context information. The nmethod and system of the invention
provi de the advantage that enables an efficient relocation of the header
conpression context. Further, the 5 nethod of the invention provides the
advant age that out-of-synchronismof the contexts between the nobile

termnal and the network entities is pre&%nted, whi | e si mul taneously
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a signalli ns%a?ﬂgrt of serving radi o network sub- system (SRNS) relocation

according t %@Xnd preferred enbodi nent of the invention, and 30 Figure
7 shows a signalling chart of serving radi o network sub- system ( SRNS)
rel ocat i on Brdebdescxiptionaofttherfifjyresf erred enbodi nent of the invention.

Detailed descripti M t?\]:a flongwfngy net {n(\)/gntion will be described in greater detail by

means of preferred embodiments, with reference to the appended drawings, in
16  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
transmitting 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 according to a second preferred embodiment of the
invention, and o S :
30 . - Figure 7 shows a signalling chart of serving radio 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 illustrated by the way of an example
35 in conjunction with the header field compression method ROHC, which is



In the followng, the invention is illustrated by the way of an exﬁ@gﬁ'@gﬁ%
I n conjunction with the header field conpression nmethod ROHC, which 1 {

JUN 2005 6 particularly suitable for real-tine data transfer over a radio
interface. The invention is not limted to only ROHC, but it can be

applied to any other header conpression nethod, too. Furthernore, the

I nvention is applicable to, but not limted to | P/UDP/RTP header
conpression. In the following, the 5 inplenentation of ROHC i s descri bed

for the parts essential for the invention6 For a nore detailed description
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compression is started on the lowest level and continues gradually to the
higher levels. The basic principle is that compression is always p'erfofmed on
the highest possible level, in such a 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 to mov
30  correspondingly to a lower level from a higher compression level, |
The compression levels ROHC uses in connection with P (Internet
Protocol), UDP (User Datagram Protocol) and RTP (Real-Time Protocol)
protocols are initiation/refresh (IR), first order (FO), and second order (S0),
and movements between these levels are described in the diagram of Figufe
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 level when



and novenents between these |evels are described in the diagran1of1ﬁigﬂ9%ﬁmb
35 1. The IR level is used to create the context for the deconpressor or to
recover froman error situation. The conpressor noves to the IR | evel when
16 JUNiVlu~ 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 leyel when it is certain that the
deconpressor has received the update 5 information. The FO | evel is used
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20 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
fields which, in practice, are sequence numbers of the data packets.

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

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

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

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

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

30 decompression is also low. When the header fields no longer form a uniform
pattérn, 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
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operation fromthe | owest | evel when no context has yet been defin (M 2605
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packets. Wen the deconpressor has deconpressed the first data packet 1 6
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20  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 require
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



O node. The O node is preferably suited for connections which require
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synchroni sati on between the conpressor and deconpressor can typically be
mai nt ai ned well and data packets are seldomlost and if they are, in
negligible 1 6 JUN 2005 9 nunbers. At very high bit error rates, data
packets can, however, be lost on the tr@ansm ssion path. The bi-directional
reliable node differs clearly fromthe above- nentioned nodes. The R node
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i nf or mati o@ Meshanisa dq)rdthe negotiation of the parameters used in compressing the
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 entity” can also be- referred to "the second network entity”,
respectively.
When a mobile terminal 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 infor_rnatibn 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

edure.



network entity to the new network entity nmust be perforned as well.

According to a known solution, this can be done by taking a snapsHoE SN mm5
t he conpression and deconpre55|on context information used between the old
network and the nobile term nal and delivering this snapshot to the new
network entity to be 35 used as the conpression and deconpression context

i nformation. According to said prior known solution, the conpression and
deconpression are stopped 16 JUN 2005 10 for the tine required for taking
the snapshot and transferring it to the rMév network entity. For the
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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 transmitting 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 to the new network
entity. Because the compression/decompression process is asynchronous
30 - relative to and independent of the handover process, since the former is driven
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 advance, when the handover on the
network side from the old network entity to the new network entity will take
36  place. Thersfore, in prior known solutions, the mobile terminal will continue to
compress the uplink data and transmit it to the old network entity, even though



30 relative to and independent of the handover process, since the fqgrper is
driven by the flow of packets, while the latter is driven by the rjdtPoJU:"i 2008
conditions, this may cause a renarkable break in real-tinme data transfer.
Furthernore, the nobile term nal does not typically know in advance, when
t he handover 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 conprqu the uplink data and transmt it
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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,

25  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

30 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. After 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

35  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



acknow edgenents are sent by the deconpressors, the context of the .? N 200
conpressors are not updated. and both the nobile termnal and the ol o6 JUN 28
network entity conpressors use the sanme context information for the
conpressi on of new packets. After this, a snapshot of the conpression and
deconpression context information 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 transnits the conpressed at | east one header

of 1 6 JU Nat2RR@Bt dAe pﬁckleea@tthe%vofﬁém&rkt Enfit pevﬁ%w e f {A%B%g}ot%pé.{yhgp

t he new net ywork entl% deco resses recef ved at
the at | eastSEHAPfrad Fh%q% qchat |§?§"r%"b‘3 Ba@@rﬁfﬂb@ﬁtd@aﬁ(ﬂn&dﬁader with
i nf or mat i ortheMmdcdem@mWeas@ﬁmm@e)armbﬁ'héﬁgq enbodi ment of the invention,

th 5 t ext d d th | d network entit
(ner 2 context aaligugl e SR SR k20 LhE 7S euerk et
term naP tmnteﬂam%/atmg ohtdetmobile Herrinat ext! thel @wmmon@ emylé e

h h h m na

compr essi ﬁr‘srbﬁﬁ"f??a%%%‘*@%‘a%: it ", b, 8 GG bl traipel ety 1
stop conpr doyerdand rthys iCﬁQte:Kb reloaatiomkasiavell) Wil bappsmllsm)rtll)n fnhe
cont ext i nfrespondeto mmtcrbmer%dbmé%ﬁﬁnnﬁr‘wll | BRpE m%orﬁﬁ?es%‘rﬁq b ¢

bile term

f t
Ir gf (r);gﬁ !sglnlﬂ)lhi'grf{ag?taq Ql?r Qlck F%twqf k st ltvmé/l hﬁtﬁsrsomﬁﬁemw iandfttansmlttmg

322533?g'sg.rdm""”mea‘”%}&em""“P?d‘?’fi‘ﬁee’& RMHEERRR Aot bomg, GREREIRYY °n
pref erably rgﬁt er &i}éﬁ'ﬁ cgﬁ@{té@%ngﬁﬁoq q {'bﬁ"q G‘OPE‘% teyapinal nMWh is

entity to BBU%trﬁdsdtOt refrashnsaig\condextiiniprmatieasmmithe mémorphngaisd ifedray  a
certainty gpa l@grigzﬁglgﬁt of*" heﬁ,o &edvﬂ\%ﬂ sn% i O(r:%‘ets arsfl ge?ﬁe;b%ed and

deconpressed cor he re ectlve deco
conpr essor C@G?ﬂf?%%'@@saﬁg d@%@ﬂpfﬁﬁé'%mt@@f informationt isntakeacivethavi 68 t he

neador ‘“2?°@@ﬁ%g@tw?é@?g%‘?Oh%éf?ﬁ?%ﬁ‘ea?vﬁ&?%?ﬁ”%ﬁfﬁﬁ%ﬁ%ﬂ Bk AHE,,
net wor k ent gﬁﬁ g %dn &reine By yeiting Iae'E?QSOBﬁBIGp@BEle said dalkayat
| east one eceeitaintyi gan be hadsthat all cdmesmedsan@@eﬁ@pb@%éts'd?é‘?éé@@éd’%ndBOt h
Chen e MBCERpro00eS cERSeH i B0 YEmRllsahl Thes Fonmaie
mobi | e t er FOAMATESEHT ‘Eﬁnpfﬁ%ﬁﬁeﬂi Ipask ene theadeoiof tatdeastnong paghelowih .the
HoweveRd i tsaicscontexBinfémsatRRSahd tansmits 1Y donFrdbaas St Wt dridehdlaioyer s
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 embodiments 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 to 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 contihue to run the header compression and
decompression normally, but the context updating of the mobile terminal
context information is prevented by discarding in the old network entity

35  compressor/decompressor any acknowledgements to or from the
compressor/decompressor of the mobile terminal. As an alternative solution of
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of quired configuration the compressor of the Yé1d” network entity is
alternatively configured not to send any acknowledgements during the
relocation procedure, this can aiso be implemented easily by adding a
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 context
information ‘snapshot from the old network entity to the new network entity

30 would take place in the same message, which would 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,
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i nforngg i OacRﬁoMé@gements 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 acknowledgem_ents are not allowed to 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 réspect 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 request sent by the mobile
terminal is detected by the old network entity, which attaches this indication to
any message (e.g. Relocation_commit message) to 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
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context - information of the nobile term nal and the new network entity are
30 synchroni sed.. The synchroni sation can be speeded up by a preferred

enbodi nent 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. Rell®cat i on _commi t nmessage) to be sent
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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 following, 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 Relog¢ation), during which also the header
compression context information must be relocated from the old radio network

35  controller 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
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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 location 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-
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control 25 point SCP of the intelligent network. The home | ocation register
HLR and the visitor |location register VLR contain information on nobile
subscribers: the home |ocation register HLR contains information on al
subscri bers of the nobile comunication network and on the services

ordered by them and the wvisitor |ocation register VLR contains

i nformati on on nobile stations which visjj 30 the area of a certain nobile
switching centre MSC. The connection to serving GPRS support node
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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 gatewéy 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 mobile 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



radi o service and include the contents of subscriber-specific packetg dapa 2005
protocols. 25 The gateway support node 3G GGSN functions as a gateway

bet ween the packet radio system of the UMIS network and an external data
networ k 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 comuni cates with these data networks via a G interface. The data
packets to be transmitted between the gal®way support node 3G GGSN and the

Gat vy ¢ urHHart A6 %%WEEG?%Z?@&Q%%%E&bﬁia%ﬁeﬁéﬁ%h‘éieﬁ%@b%%@b
cont ai ns t HeGSbanddhe sesvingrauppert mede36-566MbIs)a aktwarki which ertilizeg kise and

S5 the routiPngrofiiol, preférabf APV iRl 95600l TaKon B routing data are used

for linking data Lp] etawﬁ%v\een t externdl ¢ etwork and the serving
1 6 JUN 2005 18 suPpgoft aprofocy staple agcoming toFigwrerd tsheserhiretiyy
suppor t SnodearfinisSERNoR packlesWikthE AsSUBRR fuge FSMd K
whi ch util ilfftﬁ/e%ﬁeth H%Erig col gﬁé@;@%i IKUPv(gl;j,F??ﬁ?ér_net elP"ri‘\(lg oéc]%\,/MU
version 6). e OMPS)© EBWB{‘% I e srekilegtarminalgUEe: laweslayekd i n
the 5 trardatasirapsmissigudsecarsiedt obt diceortingl doate ! SYCDNIANS) -TENCI'E)N?\
i nterface e ' and the mobile termn UE,
| over - | evewogﬁﬁgv‘ﬁr {ahne; ﬁ@%.ﬁgﬁlq?@?ﬁ%ﬂﬁegg Saﬁ'@o&'ﬁnﬁﬂq' gd ﬁ??é Sr
TD- CDVA  pridfivsical 1ayertang fie RilLalayenyRadiolini Qoatiodt sy arMAQ mye itk
bet ween0t heacddzysLapér)| anith a&da (15adi 0k D by, a MAC
| ayer (Media 10 A Ic%g _La}/er) vvhicg% :ﬁg& %?ag.ﬁ%asﬂ:a elcg\lfg ?‘J’]%?{dYSt he
RLC | ayer if§SP9%§Aﬁ8n Fypgical,manageraent e Eliodinks af diffarenti radics bearers.
di fferent rBuw dubetiormliies dheh&uRLO omabdd | synnthtien F%ﬁds@?'déﬁ%ato he
segnent at i : r g transmitied, (RLC-SDU, S I ce ta Unit)
into one oﬁ%nﬁmelﬂégéR gg §%£§£{V§e @E%BB{") lnﬁ]gnggﬂr é‘"‘H&cl&Lééfa(t@mnkP&J) of
the PIDCP IRYGPII. Thp data hackets REDGRPOWE oh¢wel BDCPabglsr oaltapesk e t hem
can beisompes  thef h&gse ' Y, essj on .net hod
supported byt f}ég@r ycii(% etwesqﬁﬁ%k&aﬁ)ﬁﬁggﬁ%%ﬁ)@w%%iéﬁ 8‘1’:@.’6 A]thyer
this, the F‘%@g FYs Qﬂd%hco'&'@ﬁ*@é@bﬂueﬁ@dorwpmﬁedmby three radippinedwotko t he
RLC. The ud¢TRAR ananthé heobMb Geriml aUE. SesreRied gad PiUd ednidy RC
frames to Vt\‘%'rﬁeg gﬁgrﬁ% 2@ %ng gj)ntrol | pf % ﬁ'gn tﬁ%czgglgm%%’ @Q@
transm ssi 0 gopdd a4 C-3RY ate supplied tq the LG [Thenusesidata ansk the
retransni sSRle-SPUs aregagmentedsand iansmitted in RLC frames to which address
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
transmitted 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 transmitted from the core network CN and the radio network RAN to the
mobile terminals UE. One of the parameters defining the radio bearer is the



serving support node 3G SGSN i s responsible for routing the data pagket s 2005
arriving fromthe nobile termnal UE via the radi o network RAN furthe 0o
the correct gateway support node 3G GGSN. This connection uses the

tunnel ling 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. Wien the radi o bearer for
packet -swi tched user data is established, (R B establishnent) or
reconfigured between the nobile termnal 18nd the radio 30 network, . both
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snapshot of the compression and decompression context information used

20  hetween 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 snapshot is performed 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 snapshot and transferring it to the target RNC.

According to the invention, the out-of-synchronism of the contexts 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 same 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



ivering this snapshot to the new radi o network controller (tqtr efiN 2005
g&g) de![l) Se uged as thepcorrpressi on and deconpression context informa |0LH. J
The transm ssion of the snapshot is perforned as included in the

signalling nessages of the SRNS rel ocation signalling according to the

UMIS system 25 The conpression and deconpression are stopped for the tine
required for taking the snapshot and transferring it to the target RNC.
According to the invention, the out-of-synchronismof the contexts in thﬁ
UMIS systemis prevented, while sinultan@8usly nininising the break in the
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deconpr esscaglclincwledgemen’cs are sent by the decompressors, 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 (508),
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 to 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 to be sent fo the mobile terminal UE to the target RNC (524),
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conpressors are not updated and both the nobile term nal and the source
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 Rel ocation-required nessage to the old
SGSN (506), which is further forwarded ia t he new SGSN (508) to the
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invention in the MTS 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 to this embodiment of the invention,
radio resource controller RRC signals to the mobile terminal UE that handover
25 (and thus the coniext 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 to 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 any
more. The current 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



RNC and the old SGSN i s disconnected (542, 544). 20 The inplenentaqignjﬁﬁ 2005
the second preferred enbodi nent of the invention in the UMIS system w e
be further explained with reference to Figure .6. Again, a decisionis

made in the radio resource controller RRC to perform SRNS relocation (600,
602). According to this enbodi nent of the invention, radio resource
controller RRC signals to the nobile term nal UE that handover 25 (and thus
the context relocation as well) will happen shortly (604), in response to
which the nobile terminal UE will stop coBBressing. and transmitting uplink

data and th C. W npressing ang transmtting downlink
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UE " acknotm edgeg. t 16 y, While simultaneously preventing the out-of-
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 send 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

term na



change of RNC by sending a confirmation as a RNTI_reallocation _conplete
message (630). Now the relocation of the context information to the tHHyeflh
20 RNC i s perforned successfully, while sinultaneously preventing the
out - of - synchroni smof the contexts and mninmsing 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 informed in forehand about the rel oc&3 on. Again, a decision is nade in
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invention 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 (506) 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 (506), 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 to
35 store said received context information and to configure its compressor and
decompressor before the actual control is handed over by the



UE. This enbodi ment enabl es the header conpression context relocation to
be perfornmed also in conditions, where it night be inpossible to ihBodhit B&l5
nobil e term nal UE about the handover in advance. 20 An inplenentation of a
further preferred enbodi nent of the invention in the UMIS system can be
described with reference to Figure 5, for ex anple, wherein the context
informati on snapshot is transmtted fromthe source RNC to the target RNC
after the relocation process has started but before the comand to take
over the control of the connections (522,245 Rel ocati on-conmt nessage).

| , preferably be transmtted with a

The contextplnfQnLoation snapshot wi ] .
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anéllfes this mdica'}Lx%n 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
packet of the at least one header with the stored decompression context
information and updates it context information according to 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 to any 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 sed. According to a preferred enbodi ment of the inventiof, tﬁm 2005
synchroni sati on can be speeded up in the UMIS system by detecting the )
cont ext update request sent by the nobile terminal in the source RNC, which
20 attaches this indication to any nmassage (e.g. Relocation_conmit, 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 nol8 e term nal as a context update
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term nal U@W@BQ%amﬂb’%ﬁ (RSN ¥pdatBe above- mentioned enbodi ment of the
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attached 3 ssage.(e.g.., Relocation commt)” 1o be sen IR he
sour ce RNC!?IEl %I?e ?ﬂév‘ﬂﬁg 5‘@3 ' FE}%(P&?"FQUI? edwatistindipgateddn thg waessagessanten

dﬁt ect ed. d/iglm nthet Feoutcess RING 20 Ofargst RNE@ gfg,tg, W_t%cgjtg,e%ugnf ﬂ'ié’fﬁtai (Brﬂbalbout
t he neggle e e further indicated to thé robile
torm ngy . eRBifithon B8 Theand Il hotlindet]§ nagder. & bitramblortian 01 means
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cont ext of théecaetminfessationoof tthe source RNC by sending a context update
20 request to the mobile terminal UE (context update indication 10), or
respectively performing both of the above-mentioned 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.



15 nobile termnal UE and the contexts of the deconpressors on t netvwork. .
side are out-of-synchronisation. Once this information is receive Bby*'\”’\l 24l
target RNC, it can start the context update procedure by sending context
update packet to the nobile term nal UE (context update indication 01), by
updating the context information of t?ﬁ source RNC by sending a context
update 20 request to the nobile termn UE (context update indication 10),
or respectively perform ng both of the above-nentioned operations (context
update indication 11). It is obvious to a person skilled in the art that
whi |l e technol ogy advances, the baSiQﬂkﬂﬁﬁ of the invention can be

I npl emented in many 25 different ways. e invention and its enbodi nents
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headers of WORt eplitkinchiding staringosontext infarmatiommsedheith faonspressionoard
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context i nft AEMVYK aMB4ti ng, taking a snapshot of the conpression and

deconpr essi on cont gsppingftABaRINt&Mt infombien fuptiating & Y ko®ié kéimihachadi ng
stori ng,sal d cgnt ext, | rkor{m'_t ion snapshot in the first network entity; and
15 chanai nEf' tthﬁ IF U?ﬁ%’ef BAYet ween the first network enti ty and the nobile

termnal to a conniectésponbettoesaidt steppimgi bE theercontedt iafodmatiss citthtinget wor k

; : . . > . > o
The 111 st NG SEBRALEOL 1REOMBIER Ahg R Mboitn SRR Pifopdfiaty by
the sec- ofdthedirabpratwenik entity ingluding sloning aaid abotexhinformation sieapstod i

net wor k enthd firsBAEtwitk entif}g ahe stored context information at the nobile
term nal and the second Eetwork entity for conpression and deconpression

of the Readers of $HANGRG the Kannestion hatywaen the Tirsk seduerkeentityrand shen 1

wher ei n:  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:



said context information updating is stopped by disabling the nobi1g J8§ 2(u4
termnal and the first network entity deconpressors from sendi ng acknow
edgenents to the conpressor of the opposite side. 3. A nmethod in accordance
with claiml wherein: said context information updating is stopped by
stopping the nobile termnal to conprﬁis and transmt uplink data and
stopping the first network 30 entity conpress and transmt downlink
data. 4. A nmethod in accordance with claim3 wherein: said taking a

Fres et aor k ont 1190 OHER. PRETAE BRERAE s SlndCRY ACTHR' 1othe B
downl i nk dfinsh Nedwotkeentityecamprassimid etsropressiosedckramviedgemertshfrdmi the
accordancem\gbllgtéﬂnghgiyl wherein: 1 6 JUN 2,005 27 said context infornmation

updating i s stoppe discarding in the first network entity

conpr essi on/ deconpb-e dsMethat inrasaosdirpaeswith clain whereinbbi e ternminal . 6. A
nmet hod kn accorda | li = i i e ; ' td

updat i ng is st ogpgﬁéil %"&otg:ﬂ%)gsﬂo%élﬂﬁﬁﬁegbp P?i’? §f§|?§te %Dwgéﬁ?lﬁﬁ&[@sféﬁg

conpr essi oREMEEL ARtBL TN BANG SRAYIPERIQRV/ABRPRPIRSY PR ackppviedgementsio they. A
met hod i n groiedamsiaaiv th claim5 wherein: sending a context update request

fromthe first network entity to the 1o.second.netwark entity, in response
to a detection of @;qc} éd§%c®\ggf\ca§@ V“E?'r?'ﬁe nobile terminal in
the first network serndihg,a contestanmtiatg reteedtifrarh thadiksttnetwork értity $e eignd

net wor k .ent,J i ' k L ni sai d cont ext
updat ek|P eq%%é%ot @e&v}‘? ﬁe%'bﬁqpr{ggéﬁ#g{gng?e% %qﬁ%c&;? %85{%%&@%? releshngi ng
a cont ext a@afdethesnabiie terminakindhe first nehworkoentitgrandy to the second
network entity, ing : [ PR} VA T ' +1 he
context i nf or)r_/rat [ o%éﬁﬁgﬁlzéﬁér?_g? Cﬁﬁ.mgﬁgr?tg %?gghgﬁgo@eérﬁlm%r%{h%;ﬂ] ?{)lrlést
packet f r ofAriVRAl 85 RACKek GataInig $aig coBtaxh BPHBls 1eguester ni nal as a packet

cont ai ni ng sai d co8f &inetivsthircactdgsde wih chin’s Weidhéifl: i n accordance with
i R el ARy Lok R B e TR P, SRR ST ASES 2 e
connect i onséesnd netvork lemtity, rie trespanger to & detdcfioaraf dutefsyhchrentsen of tiad to a
connecti on HeleRformation in the first network entity; and
sending the first packet from the second network entity to the mobile
terminal as a packet containing said context 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;



the nobile term nal and a second network entity. 25 10. A nethod L%\M o005
accordance with claim |l wherein: said nethod is used in accordanc JUA <05
Robust Header Conpres- sion (ROHC) inplenented in a UMIS system 11. A

met hod in accordance with claim 10 wherein: performng said relocation at

| east partly concurrently with serving o radi o network subsystem ( SRNS)
rel ocation. 12. A packet network in which packets having conpressed headers
are transmtted between a nobile term nal and network entities conprising:
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wherei n: sgai t _information updating j.s arranged t e stopped
s 20 anpriy ERSHCeh Ry LT RantehioREaken & e rasprd atwek ontty
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[ [ |1 i.th.claim,2 wherein:
P cast oxt nié‘;t&*éﬁ%ﬁ*ﬁ%%ﬁ?%‘ﬁg%ai'Pﬁéaﬁgéﬁ%FOEb“"!sﬁ”eémaLaad"me SEMbi ng
t he nobi | eNeaK eqtity |§ apaReed o Beusadhfermampression aret decordpedssion 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:



25 ping the first network entity to conpress and transmt downlink data.

15. A packet network in accordance with claim 14 wherein: said taiuﬁngna' 2005
snapshot of the conpression 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,gecei ved and decom 30 pressed. 16.
A packet network in accordance with cl ﬁém 12 wherein: said context
information updating is arranged to be stopped by dis- carding in the first
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ki ok P Packet Ml diicin BRI P bial ol

inthe first network e ﬂé’&‘to be sent
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with claiml2, wherei snap sh store the first

CO I
net wor k erﬁyanrqrgsmé)?rt'é%ﬁeﬂt %rmatmméheémsttr@tww §@tﬂ&nandletvxork entity
bef ore changing t ithe fisstrperoket mahang@@wobbeséntwm rﬂﬁé\é@&bn@fﬁe&w rgl the

m)blleéert termnal and a

t
second net \%?@ heetrlﬁof%"g?%f"%% %ﬁ%@éﬁﬂﬁgqqﬁeplq%sqgggp@ﬁé@d@;q Fequest.m 12
wherein: said paclklé: Anl@@@katkletvsorzk inESosisstcewithntlaireif2 Wobresi: Header

Conpr essi on (ROHCkhé ohtBkk #TBAh&Ebn SRapshot 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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