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BACKGROUND The present invention relates generally to methods and systens
for wireless comunications and, nore particul ar y, to protocols used in
Vi rel ess communications to send and recei ve packet data. Packet switched
comuni cati on networks evolved fromthe need to 10 conserve data

comuni cation resources. Since data is sent in discrete packets, rather
than as a continuous transm ssion, gaps in conmuni cati on on one connection
can be efficiently utilized by provi di ng ackets from ot her connections to

fill those gaps. Since there | o ' tween termnals in a
packet switching environnent, P?ndﬁl R I's %@?@?ﬁf@i ual 15 connecti on.
Rat her than being readily iden mﬁl n with a direct,

physi cal channel, a connectlonwy?@ d‘?‘gtwork using a virtual
channel is inst ead determned by a pluralit i dentifiers. These

i dentifieds, and other information Mﬁ%w de snmoothly fl owi ng
conmuni cations in W otocol s which
define the rul es of (?%seit Wg’ Wgﬁw&?l{géﬂgﬁdﬁ%%%fﬁgrk These

rul es are al seqvifedsd @Bmbfunidatibns aid, Giibie! RELGNATRY, To0PrEtodels AUseP & Wirthse a
comon baseline fromwhich to design conpatible systens. There are many

di fferent procomsnunicatiensionsend and reseiveopacketdatdor ks in
- Packet switched communication networks evolved from the need to

10  conserve data communication resources. Since data is sent in discrete packets,
rather than as a continuous transmission, gaps in communication on one
connection can be efficiently utilized by providing packets from other
connections to fill those gaps. Since there is no direct connection between

~ terminals in a packet switching environment, the link is called a virtual

15 - connection. Rather than being readily identified by its association with a direct,
physiéal channel, a connection on a packet switched network using a virtual .
channel is instead determined by a plurality of identifiers. These identifiers, and
other information needed to provide smoothly flowing communications in packet
switched networks, are provided by protocols which define the rules of

20 communicating on a packet switched network. These rules are also needed so
that system programmers and developers have a common baseline from which to
design compatible systems. _

There are many different protocols for communicating over networks in

geheral. Some protocols, such as the AT protocoi commonly used in computer

25  modems, were initially designed for wire-bound networks and later expanded for
use in wireless networks. Wire-bound networks, however, are relatively high
speed systems as compared with wireless networks since it takes much longer to
propagate a packét in a wireless environment. Thus, wire-bound protocols are
not designed to effectively handle the idiosyncracies of wireless systems, e. g .

30 propaganon delays, transmission disturbances, etc.
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protocol §, hdesigned, with highsspeeds, recgl, dfi Mbittsfs, inimindspeed connect i ons 10
A network known ag s%]c rol\{lbotl)xlstu(?a)ﬁs e?tmm(%’e (A istaS more. r&ex?tt dev eidpment in the
~ communication protocol arena whxch.can' be used to transfer data with different
requirements on a broadband ISDN network. Like the other protocols, however,
ATM is defined only for high speed connections. ' |
10 A network known as the Mobitex network has its own protocol, the
Mobitex Asynchronous Communication (MASC), which is defined for a serial
interface between a computer and a modem. This protocol, however, is complex

and difficult to use. Moreover, MASC was developed a number of years ago
without considering the possibility of wireless communication and has several

15  limitations in this regard: For example, an eight bit data b'yte is coded as two
data bytes according to MASC so that each byte can be sent as seven data bits
with one bit parity.

Over the years, MASC has evolved and new commands have been added.
Unfortunately, these additions to MASC have not always been consistent and,

20  thus, there is no one al_gorithm"or set of commands which is generic. Instead,
each command is unique which creates many problems for those using the
Mobitex system. Deliiniters exemplify the inconsistencies of the MASC
protocol. MASC uses both *,* and "/* symbols as delimiters. Even the usage is
inconsistent, as MASC sometimes uses delimiters even when the parameters

25  being communicated have fixed lengths. '

 These and other drawbacks and deficiencies of conventional
communication protocols are overcome according to the present invention which
30 provides a novel protocol that' can be, for example, integl_'ated into existing



Mobi t ex Asynchronous Conmmuni cation (MASC), which is defined for a serial

i nterf aceMe?5/8§61¢ a conputer and a nodem This protocol, horeNesIsoTsse

¢conpl ex and difficult to use. Mdireover, MASC was devel oped a nunber of
years ago w thout considering the possibility of wireless communication and
has several 15 limtations in this regard. For exanple, an eight bit data
byte is coded as two data bytes according to MASC so that each byte can be
sent as seven data bits with:one bit parity. Over the years, MASC has

evol ved and new conmands have’ been added. knf ortunately, these additions to
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defi ci enci es of conventi onal connunlcatlon protoc S are overcone according
to the pre$ent invention which 30 provi des a novel protocol that can be,
for exanple, integrated igt '

The foregoing, and other, objects, features and advantages of the present
invention will be more readily understood upon reading the following detailed
description in conjunction with the drawings in which:

10 Figure 1 illustrates a conventional M-frame connection protocol according
to the MASC between a host and a radio modem;

Figure 2 illustrates a conventional FO-frame protocol according to the
MASC between a host and a radio modem;

Figure 3 illustrates a connection protocol sequence between a host and a

15  radio modem according to an exemplary embodiment of the present invention;

Figure 4 illustrates a control protocol sequence between a host and a radio
‘modem according to an exemplary embodiment of the present invention;

Figure § illustrates a protocol for data units transmitted between a host
and a radio modem according to an exemplary embodiment of the present

20  invention; :

Figure 6 illustrates a status protocol according to exemplary. embodiments
of the present invention; and _ )

- Figure 7 illustrates an error protocol according to exemplary embodiments
of the present invention. | '

DETAILED DESCRIPTION
In order to fully appreciate protocols, systems using such protocols and
methods of communicating according to the present invention, a brief description
of exemplary protocols according to the conventional MASC system will first be
30  provided.
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desi gned to acconmopdat e, anobng ot her concerns, the unique characteristics
of wirel ess conmuni cati on. These protocols are independent of any

particul ar medi um and can be used with interfaces such as PCMCI A, serial or
| R 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng, and ot her, objects,

features and advantages of the present invention will be nore readily
under st ood upon reading the follow ng dejail ed description in conjunction
with the drawings in which: 10 gure 1 illustrates a conventi onal

M frame connecti %ﬂ: mipgﬁ.ﬁ%g a

radi o nodem Fi gﬁ?‘é@ﬁﬁ‘ﬂj”ﬁgtﬁes an%gh‘\gl)ﬁei}l ‘ona rane pro éﬁ?‘d

accor di ng t oprobsolMiéiwede theePO hosthar! the radio madént  Aidexemplaryustructire of .
Il lustrates a connectlon protoco se uence betmeen a host and a 15 radi o

nodem accor ditgdrame BNITe SGeprotesol 1538 fallowsnt- i nvention: Figure
4 illustrates a control prot ocoI sequence bet Ween a host and a radi o nodem
according to an exenplary enbodinent of th ent invention; Figure 5

|l ustra$ t f { $ d.p host d
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I.nventlon; " 0'_3_I 11 3 11-4 1 _ 2l ;

h )

10  The text field is divided into five distinct sections. The B field is simply the
leiter B in hexadecimal notation, i.e., 42. This is followed by a space character,
hexadecimal 20. Next, the LEN field is a three-digit ASCII coded hexadecimal
number which sets the maximum length of an information frame. This field is

_ _typically set to a maximum possible frame size, e.g., hexadecimal 47E. The

15 fourth field is a comma sign which separates the LEN field from the INT field.
The INT field specifies the shortest time between two subsequent frames. This
value can, for example, be given in 10 ms increments with a default value of 0.

The default communication parameters are used until an INIT frame has
been received. An INIT frame should be the first frame sent after start-up and,

20  after an INIT frame is received, the protocol should notify the application that

| connection with the radio modem has been established and that a start sequence
can follow.
For sending and receiving data via the radio modem ‘according to the
MASC system, the M-frame protocol is used. A radio modem that receives an

25  M-frame from the PC sends a data packet (MPAK) via the radio path to the
network. If the M-frame contains a sequence number, then an indicator is sent
to the PC along with the secjuence number. Data packets received via the radio
path are sent over the MASC interface to. the PC using the M-frame protocol.
These data packets which come from the PC are required to have valid



Figure 6 illustrates a status protocol according to exenplary enbodi nents
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a space character, hexadeci mal 20. Next, the LEN field is a three-digit
ASClI | coded hexadeci mal nunber which sets the maxi num | ength of an

information frame. This field Iﬁsplaequ-ld [ MPAK ]

5 1T 1 1 18-1120
e — W —
text field data fleld

An exemplary sequence of transmissions between the host and the radio modem
for the M-frame protocol is illustrated in Figure 1. Therein, the host 10
10  transmits an MPAK, denoted "M’, to modem 14. After sending the MPAK on to
the network, the modem 14 returns an F H signal to the host 10.
In addition to data transmission and reception commands, the MASC
protocols also provide for various control commands including the following:

ACK -- - acknowledgement of inaccurately received
15 information frame.
NACK - negatiire acknowledgement, an inaccurately received
| information frame.
RACK - request for retransmission of the previous ACK.
SENS - link layer control. |
20 ~ SACK .- SENS acknowledgement.

The structure of these control commands is illustrated below.

starltypesequend]
1 1 0-1 1

25

To turn off the radio modem, the FO-frame is used. When received, the
radio modem starts to clear the buffers of stored data packets and tries to send
the Q data packets to the network. The radio modem then sends an inactive

30  packet to the network and confirms that the buffer is empty by sending an FO-



typically set to a maxi num possi ble frane size, e.g., hexadecimal 47E. The
15 fowolsBseeéd is a comma sign which separates the LENpETmsols/6783mM t he
INT field. The INT field specifies the shortest tine between two subsequent
franmes. This value can, for exanple, be given in 10 ns increnents with a
default value of 0. The default conmunication paraneters are used until an
INIT frame has been received. An INIT frame should be the first frame sent:
after start-up and, 20 after an INIT frame is received, the protocol

shoul d notify the application that conne%tion wi.th the radi o nodem has been
establ i shed and that a start sequence can follow For sending and receiving
data via the ' C | fudnstet M fnefEF pr ot ocol
is used. A rgﬁﬁg%gg%%g?"%el ves arérEZtg Mﬂ?ﬁme r%%?ﬁﬁeéc%%ggends a
data packet (olloM§ via the radio path to the network. If the Mfrane

contai ns a sequence nunber, then an indicator is sent to the PC along with
t he sequence nunber. Data packets received via the radio path are sent over
the MASC interface to the PC using twg | 3k protocol. These data packets
whi ch cone fromthe PC are required e ~valid WO 95/ 35616

PCT/ US95507839 5 information in the 1qad@r, 1€ 9, sender, traffic state,

cl ass, packet type, size, - - _

An exemplary order of signal transmissions is shown in Figure 2 for the

MASC FO-frame protocol. . _ o
~ Having described a conventional protocol for communicating in packet '

10  switched networks, protocols according to the present invention will now be
described. The basic protocol data units (PDUs) and their parameters are:

(1) Open o . Establish a connection to the radio modem.
15 (@  Data - ~ Sends a data packet.
(3) Control ' bo_ﬁt’rdl commands to the radio modem.
@4 Close ~Disconnect from the radio modem.
(1) Opened ©© " The radio modem confirms the connection.
(2) DataReport Report of the request to send data.
(3) Control Report ~ Report of the réquest to perform a control
_ ' ‘command.
30 o _
@  Closed The radio modem confirms the
disconnection.
. (5) Staws . Status information from the radio modem.
35 B
6) Ermror o The radio modem has received an erroneous

command.



etc., and accurate length. The structure of the Mfranme is as shown bel ow.

[err] 5 WO95/35616 1 1 1 16- 1120 troavusosolsso
data field An exenplary sequence of transm ssions between the host and the
radio nodem for the Mfrane protocol is illustrated in Figure 1. Therein,

the host 10 10 transmts an MPAK, denoted 'M, to nodem 14. After sending
the MPAK on to the network, the nbdem 14 returns an F H signal to the host
10. In addition to data transm ssion and recepti on conmands, the MASC
protocol s al so provide for various control-,comands |nclud|ng t he

foll ow ng: ACK acknow edgenent of inaccuratel y recei ved 15

i nformation frefEstnidfe of the above-desanéﬁ%U! eﬁakrwwq an
~inaccurately recei ved i nfor nat I on frane request for

retransm ssi Org = e P S plelayer—conlrc

StBabaeaEet . [The St g st

20 S
el ow. 25 To turn of{ff t hg.rad

control conmarfds is |IIustrated
FO-frame is ud =tk a T -
buffers of . stored data packets and tr|es to send the Qdata packets to the

network. 191e r@geRofeYaEs kP i€ Vet mbfdsds' o different categories, while the
Subfunction Codes provide more specific information about each Function Code.

o

For example, the Function Code for "status” merely indicates that a status
change has occurred, while the appended Subfunction Code provides information
indicating what type of status change oecurred, e.g., loss of contact with the

10  network. The PDU structure for Report PDUs, i.e., DataReport and
ControlReport, looks like:

e [ [ | |

I N _dependent part
The function code and subfunction code shown can be related for a
request and a report. Thus, the function code and the subfunction code used for
the PDU Data can also be used in the PDU DataReport and the same is true for
PDU Control and PDU ControlReport.

20 ' In the report PDUs, a status field is added. The status field has some

common status codes that are defined for all report PDUs. They are:
Ok Requested function completed with no errors

15

Fail Fail to do requested function
25 ' ' ' ' ' .
Aborted - Requested function aborted

Busy SR Requested function already active

30 The different report PDUs also have type speclfic status codes For example, the
DataReport PDU can have a type-specxﬁc status codes entitled "Illegal



30 packet to the network and confirns that the buffer is enpty by sending

an FO wo:d3sefs/ 35616 PCT/US95/07839 .
PCT/ US95/ 07839 6 frame back to the PC. The structure of the text field in

the FO-frane is as follows. 5 An exenplary order of signal transm ssions is
shown in Figure 2 for the MASC FO-franme protocol. Having described a
conventional protocol for comrunicating in packet 10 swi t ched net wor ks,
prot ocols according to the present invention will now be described. The
basi c protocol data units (PDUs) and the'ér paraneters are: Host to Radio
nodem Function (1) Open Establi sh a connection

to the radio wl ( a
packet. (3) A rol %’hese &tus c%s of c%rﬁ?’r%? °58'HR&H¥1§‘ P%ﬁ{%h%“fﬁ'&'éermdem
(4) Cl ose network dependent. .. Di sconnect fromthe radio nodem. 20 Radio

. modem to Host . Functlon (1 Opened
The radi o nodem cmabqudeﬁee%mmdww escribed as they can be used in

exemplary systems and methods according to the present invention. Figure 3
5  illustrates in block fashlon the PDUs used for estabhshmg and ending a
_ connecuon between host umt 10 and radlo modem 14
To estabhsh a connectton, the host 10 sends a PDU Open 12 to the radio
modem 14. The radio modem 14 replies with PDU Opened 16, including radio
modem parameters such as, _for exainple; a subscriber number. By this exchange ‘

10 of PDU’s, the connection is established and the radio modem 14 activates the
radio function. B o o

When the connection is to be terminated, the host 10 initiates a
disconnection with the PDU Close 18. The radio modem 14 answers with PDU
Closed 20 to confirm the dlsoonnectlon The radlo modem 14 then deactivates

15 the radio function. .

o The host 10 can also control the radio modem 14. For example, the host
can block operation of the &ansmitter. ~ The host uses the PDU Control 22 for
that purpose as shown in Figure 4. The radio modem 14 indicates the result with
PDU ControlReport 24,

20 -In Figure §, the host 10 sends data w1th the PDU Data 32. The radio -
modem 14 answers with PDU DataReport 34 to indicate if the request was
successful or not. Incbming data from the radio modem 14 comes in the PDU
Data 36. No reply is returned from the host 10 for incoming data.

In Figure 6, the radio modem 14 mdlcates status changes with the PDU

25  Status 40. Exemplary status changes include loss of network contact or
establishment or network contact. -If the host 10 sends an unknown or illegal
PDU 50, the radio modem 14 rephes with the PDU Error 52 as seen in Flgure 7.
| By using protocols accordmg to the present mvenuon many advantages
over.convennonal systems are realized, parncularly in wireless environments.

30  As compared, for example, with the conventional MASC system, protocols

i




25 (2) Dat aReport Report of the request to send data. (3)

Control M¥Q85/35616 Report of the request to perform aPCHWSIHNT8I0NANd.
30 (4) Cl osed The radi o nodem confirms the

di sconnection. (5) St at us Status information fromthe
radio nodem 35 (6) Error The radi o nodem has recei ved
an erroneous comrand. WO 95/ 35616

PCT/ US95/ 07839 7 The structuce of the above- descrl bed PDUs general ly | ooks
| i ke: Function Code “Stbf uncti on Coge " Function dependent

part 5 Function Codes group the various nessages into different

categories, Whcoflihg'fo théresat hﬂ@nﬁ&ﬂﬁ&ve%ﬂﬂnﬂ??ml oV&hkid G/hidi'lfi@r mat i on

about each Function” Code.” For exanple, the Function Code for "status"

mer el y i ndi.cacarsespordingly snereiimportant in environments (e.g., wireless) where data
throughput is relatively low. Moreover, having been designed as a whole, rather

than piecemeal the PDP protocol provides an approach that is consistent, as well

5  aseasy to implement and extend.

The above-described exemplary embodiments are intended to be
illustrative in all respects, rather than restrictive, of the present invention. Thus
the present invention is capable of many variations in detailed implementation
that can be derived from the description contained herein by a person skilled in

10  the art. All such variations and modifications are considered to be within the
scope and spirit of the present invention as defined by the following claims.



change has occurred, while the appended Subfunction Code provides
I nf or matw@ps/3s8@é cat i ng what type of status change occurr eBCT®S%5/078390Ss of

contact with the 10 network. The PDU structure for Report PDUs, i.e., -
Dat aReport and Control Report, | ooks like: Function Code Subf uncti on Code
St at us Function dependent part 15 The function code and subfunction

code shown can be related for a request and a report. Thus,—the—functi on

code and the subfunction code used for the PDU e used in the
PDU Dat aReport and the sane is true for ﬁDU Oon?ﬂ ﬂ,ﬂ uliol Report .
20 In the report PDUs, a status eld is & L s field
has sonme co tus codes that are defined for all report PDUs. They
are: "ERARSY ¢ " Requested function conpleted with no errors Fail

Fail to do requested funfilethod fob cétamuhitdting over a netwidek| betwieen afhost anda
aborted Busy . .Requested function already active 30 The
di fferent -re{ﬁ!ﬂ@tem@sﬁo&l%“lgg‘hé steppOfispeci fic status codes. For exanpl e,

the DataReport PDU canylavfinthd wiEof P fitdt gréup b hétwor Brstoddl datd Gitlts fok | €92l
5  communicating in a host-to-remote unit direction, said first group including an
open protocol datafl;mit',- a data protocol data unit, a control protocol data unit and
a close protocol daté unit; and - : '
pmviging-a second group of network. protocol data units for
commuhicating in a remote unit-to-host direction, said second group including an q
10  opened protocol data unit, a data report protocol data unit, a control report
protocol data unit, a status protocol data unit, and a closed protocol data unit
corresponding to the network protocol data units in said first group, respectively;
and |
transmitting a corresponding one of said network protocol data |
15 units in said second group to said host in response to said one of said first group
of network protocol data units received by said remote unit.

2. The method of claim 1 wherein at least one of said protocol data
units includes a function code field, a subfunction code field, and a function

20  dependent part.

3.  The method of claim 2, wherein said data report pr_otécol unit and
said control report protocol unit also include a status field.

25 4.  The method of claim 2 further comprising the steps of:
| transmitting as said one of said protocol data units from said first
group a data protocol data unit; and '
" transmitting as said one of said protocol data units from said
second group a data report protocol data unit having a function code field and a
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8 Addr essW@953¥¢6se st atus codes, of course, are exenpl ary BQT/URSMATE39 and
nray be network dependent. The above- defined PDUs are now descr i bed as t hey
can be used in exenplary systens and nethods according to the

i nvention. Figure 3 5 illustrates in block fashion the PDUs used for

establ i shing and endi ng a connection between host up m W‘m nodem
14. To establish a connection, the host 10 sends a ‘mmm & e radio
nmodem 14. The radi o nodem 14° repl ies wthpPDU q)ened *16¢ 1 hcludi®ng *radi o
nodem paraneters such as, for exanple, a subscriber nunber. By this

exchange 10 sast&&ﬁmml&mmﬁ&wm%éaméaeﬂxa%@%d.{)zrgmrﬁé' 0 modem

14 activates the radio function. When the connection is to term nat ed,
the host 10 i i¢prresponding figlds ofsaid datarprotocol ddta umbly Cl ose 18.. The radio
nmodem 14 answers with PDU Cl osed 20 to confirmthe di sconnection. The radio
nodem 14 then deactivates 15 the radio function. The host 10 can aI so

control the radio mdemAl fnettiesd for cofitihicdting ﬁ%sﬁetﬁafkﬁh&% Q54

the transmtter. The host uses the PDU Control 22 for t pur pose as shown
in FigureX. Temote:mits, said semote unitifor Aransmitting data over an tair ﬁmnf@ent r ol Report

24, comprising the steps of:
sending an open protocol data unit from said host to said remote
unit to establish a connection therebetween; | '
issuing an opened protocol unit responsive to the open protocol
10  data unit to the host from the remote unit confirming a connection therebetween;
sending a data protocol data unit from the host to the remote unit;
transmitting data contained in said data protocol data unit from
said remote unit over said air interface:
issuing a data report protocol data unit to the host from the remote
15  unit reporting an outcome of the request to send data;
transmitting a closed protocol data unit from the host unit to the
remote unit; and
returning a closed protocol data unit to the host unit from the
remote unit indicating that the remote unit has disconnected the link.
20 _ :
6. The method of claim 5 further comprising the steps of:
sending a control protocol data unit to the remote unit from the
host; and _
returning a control report protocol data unit to the host from the
25  remote unit which reports an outcome of the request to perform a control
command associated with the control protocol data unit.

7. - The method of claim 6 further comprising the step of providing, as
said control report protocol data unit, a function code field, a subfunction code
30 field, a status field, and a function dependent part field, wherein said status field



20 In Figure 5, the host 10 sends data with the PDU Data 32. The
radi o MyoosBssdé6answers wth PDU Dat aReport 34 to indicat ch-iusbgmgggaquest
was successful or not. Incomng data fromthe radio m)dem 14 corres in the
PDU Data 36. No reply is returned fromthe host. 10 data In
Figure 6, the radi o nodem 14 indi cates status ch i th the P

Status 40. Exenplary status changes include | oss m ’ﬂllm t or
establ i shnent or network contact. 'If the host 10 se IB

illegal PDU 50, the radio nodem 14 repl ?gs with the PDU Er'tor 52 as seen in
Figure 7. By using protocols according t he present invention, many

arvi T onent & &%&““ﬁ‘%&“?rh*e%yﬁ?ﬁ%a%ﬁﬁ"%g&ﬁw%eaﬁtﬁeﬁ%rf%m&%‘é'
system pr ofcontodlscommaifd. 95/ 35616 - -

PCT/ US95/ 07839 9 according to the pr esent inventi on have ni ni rral pr ot ocol
overhead which is correspondingly nore inportant in environnents (e.g.

wirel ess) where gata teGy i I E=\A ML) been
desi gned as a whole, rat heém gﬁb%fﬁel?errea %‘éﬁm pr%%?gl" pr vt?des an
approacl§ t hatatussprotmel date mhit ta the\bost ffom tltesreamwutm whith. sepords stitss ext end.

The above-descri bed exenpl ary enbodi nents are |ntended to be
information relating to. the remote unit.

]

9.  The method of claim 5 further comprising the step of:
. generating an error protocol data unit which indicates that the ‘
10  remote unit has received an erroneous command from the host.



“iIllustrative in all respects, rather than restrictive, of the present
i nventi o%ﬂg%%he present invention is capable of many vag&takdsmisss N

det ai | ed tation that can be defli /& fromthe description contained
“herein by a person skilled in 10 the art. Al such variations and

nodi fications are considered to be within the scope and spirit of the
present. invention as defined by the follow ng clains. WO 95/ 35616

PCT/ US95/ 07839 10 [err] CLAIMs: 1. A et hod for conmmunicati ng
over a network between a host and a renote unit conprising the steps of:
transmtting one of a first group of network protocol data units for 5
comuni cating in a host-to-renote unit direction, said first group
including an open protocol data unit, a_data protocol data unit, a control
protocol data unit and a cl ose protoc fga l)ﬁit; and providing a second
group of network protocol data units for ‘huni cating in a renote
unit-to-host direction, said second gypgA #grpding an 10  opened protocol
data unit, a data report protocol data unit, a control report protocol data
unit, a status protddol data unit, and a closed protocol data uflit '
corresponding to the{network protocol data units in said first group

respectively; WODEN HOST

FH- -
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and transnmitting a corresponding one of said network protocol data 15

units in gy ékpond group to said host in response to sai ?,@ﬂgsggfo-,g;,gi d
first group of network protocol data units received by said renote unit. 2.
The nethod of claim1 wherein at |east one of said protocol data units
includes a function code field,” a subfunction code field, and a function 20

dependent part. 3. The nethod of cl@im@, wherein said data report
protocol unit and said control report protocol unit also include a status
field. 25 4, The nethod of claim?2 further conprising the steps

of: transmtting as said one of said protocol data units fromsaid first
group a data protocol data unit; and transmitting as said one of said
protocol data units fromsaid second group a data report protocol data unit
having a function code field and a WD 95/ 35616

PCT/ US95/ 07839 subfunction code field wth valyes that are the sane as
those found in the correspondi ng fieldz:i ai ®§ data protocol data unit. 5.
A nmet hod for communicating in g network b en a host and a 5 renot e

unite, said renote unit for trgnsmtting data over an air interface
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conprising the steps of: sending an open protocol data unit from said host
to said r¥WDY¥S5EHit to establish a connection therebetween;PCHESHS9F832N
opened protocol unit responsive to the open protocol 10 data unit to the
host fromthe renote unit confirmng agy ection therebetween; sending a
data protocol data unit fromthe host o the renote unit; transmtting data
contained in said data protocol data unit fromsaid renote unit over said
air interface: issuing a data report 'tocolﬁata unit to the host from
the renote 15 unit reporting an out%o f e request to send dat a;
transmtting a closed protocof2data unit Tromthe host unit to the renote
unit; and returning a,cl osed grotacol data unit to the host unit fromthe
renote unit indicating—tkat phgyre i i the Iink. 20
6. Thel met hod of clai M=-e=—f=tr=t=leek conprising the steps of:} sending a

control pfrotocol datalgnit to the reppte upit hpst:} and returning
@Wfﬁ%}?fhp 25 renote unit

a control rep(»’gﬁ?prot pcol data unit to thelha
whi ch replorts outcpne of the request to performa control| cao nﬁl/
associategd with the cpntrol protocol data unit. ? The et hE40E: MIDEH m b
further clonprising thg step of providing, as —
t - DATA - T
10 | )
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4aid control report protocol data unit, a functlon code fiel , 
.subfuncti on 30 fielg astatus fleld
itield, where id stat uYOFPATE
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t h¢ hage4if 29706, 12456, HOMQ @720ni t whi ¢AIrfeports status information relati

-thg rempte unit. 9. The net hod] of pternationa) Rublication Date; | %’?Wi"ﬁé”ﬂ%ﬂ”s)
of I'Tﬁ,%enerati ng an error protocol data ynit which indicates that the 10
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.(57) Abstract

A protocol for communicating over a network, for exa:hple a wireless network, is disclosed. Protocol data units for establishing and
destroying a connection, data transmission and reception control, status and error are provided.




