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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 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.



In the following, the invention will be described in greater detail by
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shows a signalling chart of serving radio network sub25 system ( SRNS)
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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



The conpression | evels ROHC uses in connection with IP (Internet Protocol),
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Figure 6 shows a signalling chart of serving radio network sub-

system (SRNS) relocation according to a second preferred embodiment of the
invention, and

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 exampie
35 in conjunction with the header field compression method ROHC, which is



5 packet returns the deconpressor to the top level. In addition to
different conpression levels, ROHC has three different operational nodes:
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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 Figure
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
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Decompressmn 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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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
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24 PCT/ FI1 02/ 00017 Rel ocation conmt nessage. This way the context
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t he exanpl es descri bed above, but can vary within the scope of the clains.
WO 112/ CSl 511 26 PCT/FI 02/ UUL117 Cains 1. A nethod of relocating the
header cogphessssen context in a ' packet network which trpggibsenackets
havi ng conpressed headers conprising: 5 establishing a connection between a
nobile termnal and a first network entity including storing context

I nformati on used wth conpression and deconpressi on of the headers of the
packets at the nobile term nal and the f?'-fst network entity; stopping the
context information updating in the nobile terminal and 10 in the first

net wor k enM3G/VLRIkanty the sserping osupfort hede 03@EFBGSN woamduieateTpiiths theon
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i nformat i OHOHBQ,aéhd?gy%féaW eeRsl Qan@rgggnmsﬁecg]rg n5853 OIS ESN AT SHnedRe t he

first network entit ecogopressors I ng, 25 acknow ewgerrents to the
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WO U2/ OSGS{ to detect mobile terminals capable of packet radio connections in its area,

send data packets to and receive them from these mobile terminals and to

monitor the location of the mobile terminals in its service area. In addition, the

serving support node 3G-SGSN communicates with the mobile switching

20 centre 3G-MSC and the visitor location register VLR via the signalling interface
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 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
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first A&t wiRkCeand the headgy figlideoseigted to them can be compressed, if desired, by
using any header compression method supported by the radio network
UTRAN and the mobile terminal UE. After this, the PDCP-PDUs, which
correspond to one RLC-SDU, are supplied to the RLC. The user data and the
RLC-SDUs are segmented and transmitted 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
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performed as well. According to a known solution, this can be done by taking a
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 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 controlier (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 controlier (target RNC) to be
stored therein. The mobile compressor compresses at least one header of at
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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 (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 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 (516) 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 source 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 to the mobile terminal UE fo the target RNC (524),
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context update has to be performed in connection of some later signalling
between the target RNC and the mobile terminal UE. The mobile terminal UE
10 acknowledges the change of RNC by sending a confirmation as a
RNTI_reallocation_complete message (530). Now the relocation of the context
information to the target RNC is performed successfully, while simultaneously
preventing the out-of-synchronism of the contexts and minimising the break in
the compression/decompression process. Meanwhile, the new SGSN has
15 updated the PDP context to the GGSN (532, 534). The target RNC confirms
the relocation by sending a Relocation_complete message to the new SGSN
(536), which is further forwarded to the old SGSN (538) and acknowledged
back to the new SGSN (640). After this, the connection between the source
RNC and the old SGSN is disconnected (542, 544).
20 The implementation of the second preferred embodiment of the
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 to 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 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
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() -s109&' ()be sent to the mobile terminal UE to the target RNC (624), which confirms the

relocation by sending Relocation_detect message to the new SGSN (626).

10 The target RNC also sends a RNTI_reallocation message (628) to the mobile

terminal UE, which indicates the identification of the new RNC to the mobile

terminal and in which the target RNC compressor preferably transmits an

indication of the context update, if required. This can be done only if the

source RNC is already released from the connection after the snapshot has

15  been transmitied to the target RNC (622). Otherwise, the context update has

to be performed in connection of some later signalling between the target RNC

and the mobile terminal UE. The mobile terminal UE acknowledges the

change of RNC by sending a confirmation as a RNTI_reallocation_complete

message (630). Now the relocation of the context information to the target

20 RNC is performed successfully, 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 controlier 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
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(722) to be stored in the target RNC. The process of accomplishing the SRNS
and context information relocation is similar to what is described above. After
the relocation procedure is finished, the RNC, which previously functioned as

15 the source RNC will continue to function normally, i.e. it does not discard any
acknowledgements from the compressor/decompressor of the mobile terminal
UE. This embodiment enables the header compression context relocation to
be performed also in conditions, where it might be impossibie to inform the
mobile terminal UE about the handover in advance.

20 An implementation of a further preferred embodiment of the
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
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compression/decompression but it can be continued seamlessly when the
control is given by the Relocation_commit message.

5 If all acknowledgements are discarded by the source RNC, as is
described in the third embodiment of the invention, there may occur a situation
during the relocation process wherein the mobile terminal UE should update
its context information, e.g. due to disturbance on the radio interface, and it
sends context update request to the source RNC, but the update is not

10 possible because the acknowledgements are discarded in the network and
therefore the network does not send any update information. As a result, the
context information of the mobile terminal UE is out-of-synchronism in respect
to the snapshot context information currently being updated to the target RNC.
Again a break will take place in the data compression/decompression, when

15 the context information of the mobile terminal and the target RNC are
synchronised.

According to a preferred embodiment of the invention, the
synchronisation can be speeded up in the UMTS system by detecting the
context update request sent by the mobile terminal in the source RNC, which

20 attaches 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
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
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S 10%: () -S| The procedure of the embodiment can be performed, for example,
in the following way: the context update need is indicated in the message sent
from the source RNC to target RNC e.g. by two bits, such that a bit
10  combination 00 means that no update is needed, a bit combination 01 means
that the context of the decompressor of the mobile terminal UE is out-of-
synchronisation, a bit combination 10 means that the contexts of the
decompressors on the network side are out-of-synchronisation, and a bit
combination 11 means that both the context of the decompressor of the
15 mobile terminal UE and the contexts of the decompressors on the network
side are out-of-synchronisation. Once this information is received by target
RNC, it can start the context update procedure by sending context update
packet to the mobile terminal UE (context update indication 01), by updating
the context information of the 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.
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aims

1. A method of relocating the header compression context in a
packet network which transmits packets having compressed headers
comprising:

5 establishing a connection between a mobile terminal and a first
network entity including storing context information used with compression and
decompression of the headers of the packets at the mobile terminal and the
first network entity;

stopping the context information updating in the mobile terminal and

10  in the first network entity;

taking a snapshot of the compression and decompression context
information in the first network entity including storing said context information
snapshot in the first network entity; and

changing the connection between the first network entity and the

15  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
second network entity as the context information of the second network entity
and using the stored context information at the mobile terminal and the second

20 network entity for compression and decompression of the headers of the
packets.

2. A method in accordance with claim 1 wherein:

said context information updating is stopped by disabling the mobile
terminal and the first network entity decompressors from sending

25 acknowledgements 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
entity to compress and transmit downlink data.

30 4. A method in accordance with claim 3 wherein:

said taking a snapshot of the compression and decompression
context information in the first network entity is delayed until said transmitted
uplink data and downlink data has been received and decompressed.

5. A method in accordance with claim 1 wherein:
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) 6. A method in accordance with claim 1 wherein:

5 said context information updating is stopped by disabling in the first
network entity to send compression/decompression acknowledgements to the
mobile terminal.

7. A method in accordance with claim 5 wherein:
sending a context update request from the first network entity to the

10  second network entity, in response to a detection of a context update request

sent by the mobile terminal 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.

8. A method in accordance with claim 5 wherein:

15 sending a context update request from the first network entity to the
second network entity, in response to a detection of out-of-synchronism of the
context information in the first network entity; and

sending the first packet from the second network entity fo 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
network entity to the second network entity before changing the connection
between 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
Compression (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;
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context information used with compression and decompression of

the headers of the packets is arranged to be stored at the mobile terminal and
the first network entity;
the context information updating in the mobile terminal and in the
5 first network entity is arranged to be stopped;
a snapshot of the compression and decompression context
information is arranged to be taken at and stored in the first network entity;
the connection between the first network entity and the mobile
terminal is arranged to be changed to a connection between the mobile
10 terminal and a second network entity, whereby the context information
snapshot stored by the first network entity is arranged to be transmitted to and
stored in the second network entity as the context information of the second
network entity; and _
the stored context information at the mobile terminal and the
15 second network entity is arranged to be used for compression and
decompression 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
disabling the mobile terminal and the first network entity decompressors from
20 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
stopping the first network entity to compress and transmit downlink data.
25 15. A packet network in accordance with claim 14 wherein:
said taking a snapshot of the compression and decompression
context information in the first network entity is arranged to be delayed until
said transmitted uplink data and downlink data has been received and
decompressed. .
30 16. A packet network in accordance with claim 12 wherein:
said context information updating is arranged to be stopped by
discarding in the first network . entity compression/decompression
acknowledgements from the mobile terminal.
17. A packet network in accordance with claim 12 wherein:
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said context information updating is arranged to be stopped by
disabling in the first network entity to send compression/decompression
acknowledgements to the mobile terminal.

18. A packet network in accordance with claim 16 wherein:

a context update request is arranged to be sent from the first
network entity to the second network entity, in response to a detection of a
context update request sent by the mobile terminal in the first network entity;
and

the first packet is arranged to be sent from the second network
entity to the mobile terminal as a packet containing said context update
request.

19. A packet network in accordance with claim 16 wherein:

a context update is arranged to be sent request from the first
network entity to the second network entity, in response to a detection of out-
of-synchronism of the context information in the first network entity; and

the first packet is arranged to be sent from the second network
entity to the mobile terminal as a packet containing said context update
request.

20. A packet network in accordance 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
connection 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.



