Office de la Proprieté Canadian CA 2483495 C 2009/06/02

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 483 495
Findustie Canada Industry Ganada 12 BREVET GANALIEN
CANADIAN PATENT
13) C
(22) Date de dépd6t/Filing Date: 2004/10/01 (51) Cl.Int./Int.Cl. HO4W 28/06 (2009.01),
- : : . HO4B 1/707(2006.01), HO4[ 12/24(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2005/04/08 HOAL 12/56 (2006.01), HOAW 52/02 (2009.01),
(45) Date de délivrance/lssue Date: 2009/06/02 HO4W 88/02 (2009.01), HO4W 88/08 (2009.01),
(30) Priorité/Priority: 2003/10/08 (EP03022862.1) HO4W §4/02(2009.01), HO4L 12/586(2006.01)
(72) Inventeurs/Inventors:
XUE, HAO, CA;
ISLAM, M. KHALEDUL M., CA;
LIANG, KENNETH J., CA
(73) Proprietaire/Owner:
RESEARCH IN MOTION LIMITED, CA
(74) Agent: MOFFAT & CO.
(54) Titre : METHODE ET APPAREIL DE TRANSMISSION DYNAMIQUE DE PAQUETS DANS LES RESEAUX
CDMA2000
(54) Title: METHOD AND APPARATUS FOR DYNAMIC PACKET TRANSPORT IN CDMA2000 NETWORKS
12
16 C ARA
Traffic Ghannel 18 I
e ] ~
Air Link e ———
E E ~f =P -
VS = Common Channel 1
PDSN 20 22
BTS/BSC
14

(57) Abrégée/Abstract:

A method and apparatus for reverse and forward link dynamic packet transport to and from a wireless data device in a CDMAZ2000
network, the method comprising the steps of. determining a frame transport capabillity of a reverse access channel or a forward
common channel; checking whether a data packet falls within the frame transport capability; and if the data packet falls within the
frame transport capability encapsulating the data packet as a data burst message; sending the data burst message over the
reverse access channel or forward common channel; recelving the data burst message; and reforming the data packet.
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ABSTRACT

A method and abparatus for reverse 'and forward link dynamic packet tranéport to
and from a wireless data" device in a CDMA2000 network, the méthod compris.i,ng ‘
the st;eps‘ of: 'de't-erm'ihihg a frame transport Capability' of a réverse" access
channel or a forward common channel; checking whether a data packet falls
within the frame transport capability; and if the data packet falls within the frame

transport capability'_encapsulating the data'.packet as a data burst r"n'es'sage;'
 sending the data burst message over the re_verse access channel or forward
cOmmon. Channel;'receiving' the data burst message; and refo'rr'ning"the data
- packet. . - R '
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METHOD AND APPARATUS FOR DYNAMIC PACKET TRANSPORT IN
CDMAZOOO NETWORKS '

, FIELD OF THE INVENTION o

 The present lnventron relates to a method and apparatus for sendrng reverse and
' . forward link data from and to a mobile device, and more specifically for sendlng
reverse and forward link data without establlshlng a dedicated data Traffic

Channel.

BACKGROUND _ _

Wireless data devices are well known in the an. These devroes provude a user
with the capablllty of utlllzmg data services such as e-malls browsers or short
message servrces (SMS). .These devices further allow the use of data services

wirelessly and while mobile.

In current CDMA 2000 networks, data packets are aIWays‘ sent out on a
dedicated data Traffic Channel On power-up of the wireless device, this Trafflo
Channel is obtained by attemptrng to obtain a valid Internet protocol (IP) address
from a network. The device does this by attempting to establish a dedicated data
Traffic Channel and then a point- -to- point'protocol (PPP) session. Once the
device is assigned a valid IP address, the device is allowed to send or receive

. Packet Data through the Internet routed by the publlc data serving node (PDSN).

_If no Packet Data is sent or received by the wireless data device within a certain
time period, the device or the network releases the dedicatedTraffic Channel
assigned to the device. The PPP session |s still kept even after the Traffic
Channel is released. At this point, the device goes into a dormant state and
stays In this dormant state untll a new data packet is sent or reoelved When a
new data packet IS sent or rece:ved the dewce re- establlshes the dedlcated

Traffic Channel in order to send or receive any new data paoket

.
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Always sending and receiving Packet Data on dedicated data Traftic Channels is
not efficient with regards to both network resources and battery life of the data
device. Network resources are wasted by having a dedicated data Traffic
Channel for each wireless device. [f the wireless device only occasionally sends
or receives Packet Data, a dedicated data Traffic Channel may need to be
established and kept for each outgoing or incoming packet.

With regards to the battery life of the wireless data device, the establishment of a
dedicated data Traffic Channel involves call processing messages exchanged
between the device and the network. This costs the device battery life to
establish the dedicated data Traffic Channel. Further, keeping a data Traffic

Channel up also requires more transmission power, which also affects the
battery life.

A further problem with current CDMA 2000 networks is that they do not support
simultaneous voice and data services. A device is not allowed to send or receive

data packets when the device has already established dedicated voice Traffic
Channel from its dormant state.

In cases of Universal Mobile Telecommunication System (UMTS) services,
dynamic selection of a channel pair has been done. For example, US Patent No.
6,347,091 to Wallentin et al, US Patent No. 6,619,461 to Anderson et al, and

European Patent Application No. 1,307,009 all teach the dynamic selection of a

channel by a network. These references however select the channel to deal with
quality of service and data buffer sizes to optimize a UMTS network, and do not
deal with the saving of battery life or the elimination of network overhead needed

in establishing a dedicated data traffic channel. Selection is done at the network

side and is in some of the above based on a complex algorithm.
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US Patent Application No. 2002/126,641 to Bender is another reference of
“interest. However, Bender merely deals with_the monitoring of a channel in a
CDMA2000 network for qUaIity. ‘

‘ -SUMMARY OF THE INVENTION

The present invention seeks to overcome the defncnencres in the prror art by.
" prov:dmg a method and apparatus for reverse and forward link dynamlc packet
transport without the establishment of a dedlcated data Traffic Channel.
Specrflcally, the present invention allows for the sending of data in the form of a
-Data Burst Message along either the reverse access channel or within a
dedicated Traffic Channel, such as a voice traffic channel. ' \

CDMA 2000 networks provide the frame transport capability of sending short
packets on the reverse access channel. The capability of the reverse access
- channel is broadcast on the Paging Channel with the Access Primary messages.
- The wireless device can therefore send data packets on this reverse Access
Channel within the maximum transport capabilities of this reverse Access

Channel.

'Alternately, a data packet can be encapsulated as a Data Bu rst Message within a
dedicated Traffic Channel such as the voice traffic channel. The capablllty of the
vonce Traffic Channel is known to the wireless device and, as long as the data
packet is within the v0|ce Trafflc Channel maximum transport capablllty, it can be
sent as a Data Burst Message

-F\‘urther a forward link'message can be forwarded as a Data Burst Message.
When the PDSN recelves a data packet, it checks the packet srze If the packet
is small enough to transport on the forward common cannel (e.g. Page Channel)
the PDSN sends the paoket data in a Data Burst Message adding a header for
the Data Burst as “Packet Data”.
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The present invention therefore prOVides a method for reverse link dynamic
packet transport from a wireless data device in a CDMA2000 network, said
- method comprrsrng the steps of: determining a frame transport capablllty of a |

reverse access channel; checking whether a data packet falls W|th|n said frame i

transport capablllty, and if said data packet falls wrthln sald frame transport

. capability encapsulating said data packet as a data burst message; sending said

data burst message over said reverse access channel; receiving said data burst
message at a base station controller; and reforming said data packet.

The present invention further provides a method for reverse link dynamic packet
transport from a wireless data device in a CDMA2000 network in which a
 dedicated traffic channel s established , said method comprising the steps of:
-~ determining whether said dedicated traffic channel supports data transmission; if
" said dedicated traffic channel supports data transmission, determining a frame
transport capability of said dedicated traffic channel; checking whether a data
packet falls within said frame transport capability; and if said data packet falls
within said frame transport capability encapsulating said data packet as a data '
burst message; sending said data burst message over said dedicated traffic
channel; receiving said- data burst message at a base station controller; and
reforming said data packet. '

~The present invention still further provides an apparatus for reverse link dynamic
‘packet transport in a CDMA2000 netvriork, said apparatus comprising: a wireless
data device including: means to check a data packet transport capability of a
reverse access channel; means to check a data packet to determinewhether if
falis within said data packet transport capacity; means to encapsulate a data
packet as a burst data message; and a transmitter to send said burst data
message over sald reverse access channel a base station controller including: a
receiver for recervmg said data burst message; a means to check whether said
data burst message is packet data; and a means for forwarding said data burst
m‘essag\e to a packet data serving node if said data burst message is packet
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~ data; and a packet data serving node, including: a means to reform said data
packet wherein said wireless data device can dynamically send said data packet

over said reverse access channel.

" The present invention yet further provides an apparatus for reverse link dynamic

- packet transport in a CDMA2000 network, said apparatUS comprising: a wireless

data device including: means to check a data packet transport capability of a
dedicated traffic channel: means to check a data packet to determine whether if
falls within said data packet transport capacity; means to encapsulate a data
packet as .a burst data message; and a transmitter to send said burst data
- message over said dedicated traffic Channel; a base station controller including:
a .reCeiver for reCeivingsaid data burst message;' a means to check whether said
data burst message is packet data; and a means for forwarding said data burst
'. message to a packet data serving node |f said data burst message is packet
data; and a packet data serving node, including: a means to reform said data
packet wherein said wireless data device can dynamically send said data packet
over said dedicated traffic channel.

The present invention still further providés a method for forward link dynamic
packet transport from a base station controller to a wireless data device in a
CDMA2000 network, said method comprising the steps of: determining a frame
transport capability of a forward common channel; Checking' whether a data
packet falls within said frame transport capability; and if said data packet falls
within said frame transport capability; encapsulating said data packet as a data
burst message; sending said data burst message over said forward common
channel; receiving said data burst message at said wireless data device; and

reforming said data packet

BRIEF DESCRIPTION OF THE DRAWINGS )
The present invention is best understood with reference to the drawings, in

which:
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FIGURE 1 is a schematic view of a wireless device within a CDMA 2000 network:
FIGURE 2 is a flow chart of the steps in'volved in passing a message along the
reverse link; ' . '

~ FIGURE 3 is a decision tree for determining which channél. will be used to paés,
the message; and ' - _
FIGURE 4 is a flow chart of the steps involved in passing a message along the
forward link. ' ‘

- DETAILED DESCRIPTION OF THE DRAWINGS

 Reference is now made to Figure 1. As iIIustrated, a wireless data device 10 is

able to send or receive Packet Data on a Traffic Channel 12 or an Access

Channel 14 depending on the packet size. The message Is sent using airlink 16
to a base station controller 18. Depending on the message it can then be sent 1o

the packet data serving node 20 from which it can access the Internet 22 or a

variety of devices 24, as is known to those skilled in the art.

Reference is now made to Figure 2. In the wireless device 10, an application
layer is notified of the serving CMDA 2000 systems access channel and voice
Traffic Channel 'maxim'um transpo'rt capabilities. Before Packet Data is sent the
application layer in step 30 checks the network transport capability and n step 32
looks at the packet' type in order to decide the packet transport mode. The
application layer further checks to see whether the message is an e-mail packet
or not in step 34. If it is an e-mail packet the destination e-mail address is
included in the Packet Data.

- The application layer, 'in, step 36, next creates a Data Burst Message (DMB) if
Data Burst Messages are to be used for transmission. The burst type in the DBM
is indicated as Packet Data and includes information about whether the packet is

an e-mail message.
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The Data Burst Message can then be sent to the base station controller 18 uSing
data Traffic Chan‘nel 40, dedicated Traffic Channel 42 or reverse Access

Channel 44 as is explained in more detail below.

Once the base station controller 18 receives a Data Burst Message on the
reverse link, the base station controller checks the burst type in step 50 and if the
, burst'type is Packet Data, the base station ccntroller forwards the Data Burst
‘Message to the packet data serving node (PDSN) 20. The PDSN 20
decapsulates the Data Burst Message and reforms the packet to transport over
‘the Intemet 22 in step 52. The PDSN further keeps the originating device’s e-mail’
address and the international mobile station identity (IMSI)'mapping table. If the
Data Burst Message is an e-mail packet, both the o.riginating and destination e-

mail addresses are included in the packet.

~ As one skilled in the art will realize, the upper layer of a device should implement
a retransmission scheme to recover any data packet loss in the airlink. When
using Data Burst Messages, the Radio Link Protocol (RLP) is not used, and thus

packet loss is possible.

Reference is now made to Figure 3. Before sending Packet Data the application

layer on the wireless data device 10 decides the packet transfer mode based
- upon the network capacity and the packet type. ’

Upon transmission to the radio link, the device Packet Data state is also
checked. In step 60, the appli'cation layer checks' to see whether a data Traffic
Channel is already established. If a data Traffic Channel is already established
then a message is always sent in step 62 over the dedicated 'data Traffic

Channel.'

If, however, no data Traffic Channel was found to be established in step 60 the

application layer moves to step 64. In step 64, the application' Iayer' checks
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whether a dedicated Traffic Channel is established. Such a dedicated Traffic
Channel can include a voice traffic channel, but it is not indented to limit the
present invention to a voice traffic channel, and any dedicated Traffic Channel
,CoUId be used. '

If a dedicated Traffic Channel is,established, the application layer next moves to
step 66 in which it *checks whether data can be sent on the dedicated channel. If
dat'a can be sent on the dedicated channel the application layer moves to step 68
in which the message size Is checked to determine whether it is less than the
data capability of the dedicated Traffic Channel. If in step 68 it is determined that
the message size is less than the data capability then the message is sent over .

the dedicated Traffic Channel in step 70.

Conversely, if no dedicated Traffic Channel has been established, if data cannot
be sent over the dedicated channel, or if the message size is greater than the
data capability of the dedicated Traffic Channel, as determined in steps 64, 66
and 68 respectively, the application layer next moves to step 72.

~n stép 72, the application layer determines whether data can be sent on the .
reverse access channel. If data can be sent on the reverse ac'cess channel, the
application layer moves to step 74 in which it checks whether the message size
is less than the data capability of the reverse access channel. If the messa'ge' |
size is less than the data capability of the reverse access channel, then the

message Is sent over the reverse access channel in step 76.

If data cannot be sent over the reverse access channel or if the message size is
greater than the data capability of the reverse access channel, as determined in
step 72 and 74, then the wireless data device establishes a dedicated data
Traffic Channel in step 78 and mGSSageS are 'then', sent over the dedicated data

Traffic Channel.
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One skilled in the art will realize that other methods can be used for determi'ning
which channel to send the data packets on. This could include using the reverse
‘Access Channel as a preferred channel over the. dedicated Traffic Channél. It
- could further include only checking either 'thte "reverse. access channel or the
dedicated traffic channel, and eStainshihg a data Traffic Channel if that one
channel is unavailable to be used. Other possibilities will be apparent to one
skiledintheart. ' '

Reference is now made to Figure 4. When PDSN 20 receives a data packet, an
application layer is notified of the serving CMDA 2000 system5s forward common '
channel maximum transpbrt capability.‘Before Packet Data is sent the application

layer in step 30 checks the network transport capability and in step 32 looks ét
' -the. packet type in order to decide the packet transport 'mode.

The application layer, in step 36, next creates a Data Burst Message (DMB) if
Data Burst Messages are to be used for transmission. The burst type in the DBM
is indicated as Packet Data. '

The Data Burst Message can then be sent thrOugh base station controller 18 and
to the wireless device 10 using data Traffic Channel 40 or the forward common
channel 46 similarly to the method described above for the reverse access

channel.

Once the wireless device10receives' a Data Burst Message on the forward link,
the wireless device checks the burst type'in step 50 and if the burst type is
Packet Data, the wireless device removes the Data Burst header in step 52 and

passes the packet to its appliCation layer.

As with the reverse link, one skilled in the art will realize that the upper layer of
‘the PDSN device should implement a retransmission scheme to recover any data ’

packet loss in the airlink because RLP is not used.
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- The present invention overcomes the disadvantages of the prior art by providing
-~ a way to send data traffic without having to establish a dedicated data Traffic
Channel. This saves both network resources by not having a dedicated data
Traffic Channel and by not requiring the messages needed for the establlshment
of the dedlcated data Traffic Channel. The present invention further saves the
battery life of the wireless data device by not requiring the additional messages
for establishing a dedicated data Traffic Channel. ' '

" The above-described embodiments of the present invention are meant to be.
illustrative of preferred embodiments and are not intended to limit the scope of
the present invention. Also, various modifications, WhICh would be readily
apparent to one skilled in the art, are intended to be within the scope of the '
present invention. The only limitations to the scope of the present invention are
set forth in the following claims depended hereto.

10
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for saving battery life on a wireless data device and for saving
network resources in a Code Division Multiple Access 2000 (CDMAZ2000)
network, said method being performed at the wireless data device and
comprising the steps of:
if a dedicated traffic channel is not established between the wireless data
device and the CDMA2000 network,
determining a frame transport capability of a reverse access
channel;
checking whether a size of a data packet falls within said frame
transport capability; and
if the size of said data packet falls within said frame transport
capability |
encapsulating said data packet as a data burst message;
and
sending said data burst message over said reverse access
channel,
wherein said sending step over said reverse access channel precludes a
dedicated data traffic channel being established for said data burst message

thereby saving battery life of said wireless data device and network resources on
said CDMA2000 network.

2. The method of claim 1, wherein If a dedicated voice traffic channel is

established, said method further comprising the steps of:
determining whether the dedicated voice traffic channel supports
data transmission;
if said dedicated voice traffic channel supports data transmission,
determining a frame transport capability of said dedicated

voice traffic channel;

11
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checking whether the size of said data packet falls within

said frame transport capability; and
if the size of said data packet falls within said frame transport

capabillity

encapsulating said data packet as a data burst message;
and

sending the data burst message over said dedicated voice
traffic channel:
wherein said sending the data burst message over the dedicated voice traffic
channel data precludes a dedicated data traffic channel being established for
said data burst message thereby saving battery life of said wireless data device
and network resources on said CDMA2000 network.

3. The method of claim 1, wherein the data burst message is received at a

base station controller.

4. The method of claim 2, wherein said encapsulating step further adds an

email address of said wireless device to said data burst message if said data

packet is email.

5. The method of claim 3, where said base station controller further forwards

the data burst packet to a packet data serving node if the data burst packet is

comprised of packet data.

6. The method of claim 5, wherein said packet data serving node reforms

sald data burst message.

/. An apparatus for reverse link dynamic packet transport in a Code Division
Multiple Access 2000 (CDMAZ2000) network, said apparatus comprising:

a wireless data device including:

12
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means to check a data packet transport capability of a reverse

access channel; i

means to check a data paéket to determine whether if falls within
said data packet transport capacity;
means to encapsulate a data packet as a burst data message; and
a transmitter to send said burst data message over said reverse
access channel;
a base station controller including:
a receiver for receiving said data burst message;
a means to check whether said data burst message Is packet data;
and
a means for forwarding said data burst message to a packet data
serving node if said data burst message is packet data; and
a packet data serving node, including:
a means to reform said data packet
wherein said wireless data device can dynamically send said data packet over
said reverse access channel thereby precluding the wireless data device from
establishing a dedicated data traffic channel with said CDMA2000 network,

saving battery life at said wireless data device and network resources at said
CDMA 2000 network.

13
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