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A MESSAGE TRANSMISSION SYSTEM AND METHOD
FOR A RADIOCOMMUNICATION SYSTEM

The disclosure of U.S. Patent Appﬁmﬁon Serial No. 08/147,254, entitled
"A Method for Communicating in a Wireless Communication System"®, filed on
5  November 1, 1993, is incorporated in this application by reference.

BACKGROUND

. The present invention generally relates to radiocommunication systems
and methods for signalling in radiocommunication systems and, mdre
particularly, to systems and methods for sending messages using a digital control

10 channel in such systems. .

One radiocommunication system is described by the GSM, a European
standard for radiocommunication which is intended to provide uniformity so that
users can access radiocommunication systems throughout Europe with minimal
equipment compatibility problems. The GSM includes specifications for many

15 types of subscriber services, including a message function service called the
Short Message Service (SMS) which provides for the transmission of messages
having up to 160 alphanumeric characters to be sent to a subscriber at his or her
_rémote unit. These messages originate, for example, f_rom mobile units
transmitting them to a service center for subsequent transmission to the

20 designatéd subscriber ("mobile-originated") or from any wire-based system
sxmply by calling an operator at the servxce center who types the message into
the system ("mobile-terminated”).

However, the short message service of GSM suffers from many'
drawbacks and limimﬁoﬂs and, accordingly, has not been universally accepted or

25  implemented in other systems, for example the North American digital
radiocommunication system standardized as IS-54B.

For e¢xample, security for the short message service is almost non-existent

| in the GSM. Although the SMS enjoys the same authentication protection which
is provided to other messages-tran_smitteq over the air interface uSing, for



age capacity. 10  PRckHLQ YR Been Repiéc@@’ | EC 13818 "I nformati on Technol ogy
-* Generic coding of ] s and associ ated. audi o i nformati on:
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digital video and audio Due to varyi.ng picture cont ent
t he generated anobunt of code varies over tine. How ever, in case of
fi xed channel:-capacity normally a constant. bit rate (CBR) NPEG encoder
control is desired which can be achi eved by using an encoder buffer at

transmi ssion side and- 20 a decoder buffer at receiver side which is
explained in MoLe =l the mobile identification number (MIN) and/or the electronic serial
.number (ESN), to ensure that messages are received only by the intend_ed remote
unit, such authentication procedures provide no protection for short messages
once they have been received by the intended remote unit. Thus, these messages
.-5 are readily displayable, or otherwise reviewable, by any individual using the
remote unit. In the event that, for example, a subscriber loans his or her remote
unit to another individual, it may be undesirable for these messages to be so
readily obtainable. | -
Other features are also lacking in the GSM message service. For
10  example, mechanisms for delaying delivery of the message, urgency indications,
' user acknowledgment, sufficient addressing capability, and validity periods for |
delivery are not found in the GSM. |

SUMMARY
These and other drawbacks and limitations of conventional radio
15  communication systems and methods are overcome according to the present
invention. According to exemplary embodiments, a field can be provided in the
SMS message sent to the remote unit indicating an access level associated with -
that message. The user interface of the remote unit can be equipped with a
mechaﬁism for restricting access to messages depending upon the access code .
20  indicated by the field. '_'I.‘hus, for example, a user may need to enter an
appropriate code in order to view the message. _

Similarly, the signalling interface between mobile stations and the network
is modified to provide for delaying delivery of the message, urgency indications,
user acknowledgment, sufficient addressing capability, and validity periods for

25  delivery. ' | S '



- detarl in annexes C and D. 4 of said Intefnational standard. The ot her
node is variable bit rate (VBR) coding. 25 Invention If there is
any di gi t avo9sn29agye nedium | i ke DVD (digital vi deo di sc)PCRWSH/I12614
capabl e of "variable bit rate operation it mght be possible to inprove
t he coding quality by using 30 variable bit rate coding instead of

constantz bit +ate cod- I ng. ' It is one object of the invention to
di scl ose a nethod of :

BRIEF DESCRIPTION OF THE DRAWINGS |
The foregoing objects, features and advantages of the present invention
will be more readily understood upon reading the following detailed description
in conjunction with the drawmgs in which: -
5 - Figure 1 is a block diagram of an exemplary system fdr routing messages;
Figure 2(a) illustrates an exemplary R-DATA message format according
to an exemplary embodiment of the present invention; '
Figure 2(b) illustrates an exemplary R-DATA ACCEPT message format;
Figure 2(c) illustrates an exemplary R-DATA REJECT message format;
10 Figure 3(a) illustrates an exemplary SMS DELIVER message format;
| Figure 3(b) depicts an exemplary SMS USER ACK message format;
 Figure 3(c) illustrates an exemplary user data information element
message format; - ' |
_ Figure 3(d) depicts an exemplary user oﬁginating address format;
15 Figure 3(e) shows an exemplary user ori'ginating subaddress format;
| Figure 3(f) .-illustrates an exemplary bit format for the information
elements shown in Figure 3(a); ' |
Figure 3(g) is an exemplary SMS DELIVER message;
_ Figure 3(h) is an exemplary R-DATA message encapsulatmg the message
20  of Figure 3(g);
Figure 4(b) is an exemplary SMS SUBMIT message format;
Figure 4(b) is an exempla.ry defen'ed delivery mformauon element format
for relative time expression;
- Figure 4(c) is an exemplary deferred dehvery mformauon element format
25  for an absolute time expression; and | '
Figure 5 represents a blo_ck diagram of an exemplary cellular mobile radio -
telephone system. B '
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variable bit rate encoding for a fixed-capacity storége me- 35 diumin

whi ch-the coding quality is basically i nmproved com pared to that of
const ant . bi Wara1398ncodi ng. This object is achi eved by t rCImessanzbi4
disscl osed in claim1. WD 97/ 32436 '
PCT/ EP97/ 00863 : 2

- DETAILED DESCRIPTION .

10 -

15

20

25

In order to fully describe benefits attributable to the present invention, a
first exemplary embodiment is described below using the GSM as an illustration.
A second exemplary embodiment discusses the present invention in terms of the
American Standard 1S-54B and the digital control channel disclosed in the above-
incorporated by reference application. However, those skllled in the art will
readily appreciate that the present invention can be applled to message services
regardless of how those services may be implemented according to any given
standard. |

When a message is delivered from a service center to a mobile unit,
under the GSM specification such a message is termed a "mobile terminated
short message" (MTSM) If the message also originates at a mobile .unit, the
signal to the service center requesting the message is termed a "mobile originated
short message” (MOSM). The general process for tranemitting and receiving
such messages will now be described with respect to Fiéure 1. '

An MTSM originates after a request to service center 2, which is a node
that is interfaced with a gateway mobile services switching center (GMSC) 4.
The network port provided by gateway mobile services swuchmg centers are
typically further described as “interworking” when messages are being sent in the
direction from the 'GMSC to a-service center, however this additional térm has
been dropped to simplify the description of these centers in this document. The
GMSC acts as a port into the public land mobile network. The service center
stores message service profiles derailing the preferences and subscription details

 of each subscriber with respect to messages for each of the mobile units which it

services. For example, a particular subscriber may prefer that messages be
transmitted in the form of facsimiles rather than other types of media (e.g., a -
short message displayed at the remote terminal) or a subscriber may prefer ihat
the messages which he or she generates be copied and stored prior o |
transmission. '

—_—
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It is a further, object .of the invention to d| scl ose a met hod of

variable bit rate decoding froma fixed-capacity storage medi um.in

. which the dersgizees quality is basically inproved conpar epctyosdsnaéi4of
constant bit rate decoding. This object 5 is achieved by the nethod
di scl osed in claim 2. It is a further object of the invention to
di scl ose. an en- codi ng and a decodi ng apparatus which utilises the
i nventive encodi ng and decodi ng nmet hod, respectively. This object isio
achi eved by the apparatuses disclosed in clains 3 and 4. . s a

forther ol e ol gl e o Sraeh a6 2l o Sl A
obj ect is achi eysdicb¥ehlBf 25h Ay ways, e.g., by calling an operator in the service center,
| by facsimile message to the service center, etc. A message is then transmitted to
‘the GMSC 4 using, for example, an interface specified in a document entitled
5  *Technical Report, GSM 03.47", which is incorporated here by reference. The
recipient remote station is identified by, for example, its MSISDN number.
Before the GMSC 4 can deliver the message through the chain of nodes to
the base station 12 which is serving the recipient’s remote station, the GMSC 4
first interrogates the recipient’s home location register (HLR) 6 to obtain routing
10  information for the messagé. The HLR 6 stores data relating to subscribers
including, for example, staius_ (cbnnected or disdontiected), current location of
the subscribers’ equipment, directory number (MSISDN), radio number plan
identification (e.g., International Mobile Subscriber Identity (IMSD)),
supplementafy service profiles and teleservice proﬁies. To interrogate the home
15  location register 6, a GSM MAP message called "Send Routing Information for
Short Message" is sent by the GMSC 4 to the home location register 6. The
appropriate home location register can be determined using the recipient’s
MSISDN, e.g., by translating the MSISDN into 2 CCITT No. 7 address.
~ After receiving the rduting Iinforr'nation, and if the recipient remote station
20  is currently connected, the GMS.C 4 forwards the niessage to the mobile services
switching center (MSC) 8 which is currently serving the recipient’s remote
station. The MSC 8 provides an interface for switching functions and hardware
control which are used when e$mblishing acall. Note that for purposes of
simplicity the visitor location register (VLR) has been illustrated in Figure 1 as
25 being integrated with the MSC, although in practice these two nodes can be
| physically separated. The VLR contains a copy of the information pertaining to
a remote unit which is stored in the mobile unit’s home location register when
the remote unit has roamed into the service area of that VLR, the VLR being
updated. with information from a subscriber’s home location .register.

heet Has Been Replaced

JIT L

<5-

i




15 disclosed in claimb5b. - "Constant bit rate" shall mean a constant

nunber of bits " output to the channel (or e.g. the Systens nultipl exer)
in eacwd dsabshsperi od (2018 in a 50Hz TV signal), while PCT/USsamM26b| e
bjt ‘rate" shall cover all other bit delivery schedules. ~ In a CBR
envi ronnent the kernel MPEG encoder circuit is fol- | owed by a buffer
of a certain.size. This buffer is used to smooth the inherently
variable bit rate output of the kernel 25 MPEG encoder. The video
-~ bufferi ngbveridf}er VBV is a concept used in encoder control t hat gives
an upper boun or t I

m ni mum buf f er ]T?% mees(g‘ﬁgg thert &%R'g L{[lé ﬁ{é’g 3‘2“2]% i tbﬁéérsfggrﬁ}% 12
anpi I ant t gvérthé aftvinterfaes. @dl@bwlalgéﬁbmrmgﬂals ax’écthexatrhnaﬁutte@babh)r ofiles
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through the cham of nodes. If the remote unit is turned off, or not otherwise
active in the system, a short message is stored at the service center 2 for later
5  delivery. Then, when the remote system is powered up and after registration,
ﬂ1e short message is again sent out to the remote unit where it is stored in a
memory device therein.
According to an exemplary embodiment of the present invention, a
privacy field can be added to the short message by the originator such that in

10  order to output the short message from the remote unit, a user must provide an
appropriate input to view the message. A more detailed example of privacy

" fields, and other novel message service features, will now be described with
respect to an exemplary signalling system according to the present invention in
which a digital control channel exists, for example, the system described in the

15  above-identified and incorporated appheanon

The message service operations to be described use three bi-directional -
_messages denoted herein as R-DATA, R-DATA ACCEPT and R-DATA
REJECT Figure 2(a) illustrates an exemplary R-DATA message. Therein, the
| message type ‘information element identifies the R-DATA message, the R-

20 transaction identifier provides a numerical reference for the message, the R-
DATA unit information element carries the SMS message and the message center
address is an optional information element which can be included by the message '
center for mobile terminated -messages. An exemplary R-DATA ACCEPT
message is illustrated in Figure 2(b). Therein, the message type information

25  eclement identifies this message as'an R-DATA ACCEPT message. The R-
transaction identifier mformauon element réeturns the same identifier as was

| found in the earlier R-DATA message being accepted. Similarly, an exemplary
R-DATA REJECT message is illustrated in Figure 2(c). This message is used to
aeknowle_dge and reject the R-DATA meséage. The exemplary message for_maf |

30  includes a message type information element, an R-transaction identifier, and an |
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30 l'evel s maxi num VBV buffer si ze val ues are specified in - clause 8 of-

I'SO' | EC 13818-2. Snuller values are also allowed and can be signalled

i n each bi wx9584a933by t he VBV buffer size el enent. - | iPCEIYSMI136lde bi t
rate application there is no urgent need 35 to use the encoder buffer to
snooth the bit rate, however, it might still be useful to retain the
buffer, as wsidl -be- - cone evident below. So the change is that the

channel bit “rate is variable now

R-Cause information ‘element which provides information regarding the cause of
the rejection. As with the aforedescribed GSM system, the operations are
described in two categories: mobile-terminated messages and mobile-originated
messages. ' o
3 The mobile-terminated message service includes delivery of a message
from the message centei (e.g., an SMS DELIVER application message) to the
mobile. If the mobile is “camping” on the digital control channel, i.e., isn’t
- currently involved in a call but is powered on, the base station can page the
mobile and wait to receive a page response message therefrom. Once the base |
10  has received the page response, the base sends the R-DATA message, which
contains the SMS DELIVER application message, to the mobile station. The
R-DATA message can also be used to send an SMS DELIVER message when a
mobile station is involved in acaliona trafﬁc channel.
An exemplary SMS DELIVER application message is illustrated in Figure -
15  3(a). Therein, the first column prowdes a title for each information element, the
second column indicates that each information element in the message is being
transmitted from the base station to a mobile station, the tlurd column designates
certain information elements as "mandatory" and others as “optional”, and the
- fourth column provides an exemplary bit length for each element. Of course,
20  those skilled in the art will appreciate that such designatiens are system specific
 and that fields designated as "mandatory” in the Figures need not be mandatory
. for other implementatiens. ‘The function of each information element will now
 be described in more defail. | |
' The message type indicator informs the mobile station that this message is
25  an SMS DELIVER message. The next information element, entitled "Reply
" Option", indicates if user acknowledgment of the message is requested. For
example, a binary zero for thxs bit can be used to indicate that user
acknowledgment is not reqmred and a bmary one can be used to indicate that
. user acknowledgment is requn‘ed More bits could be provided to this field to
30  add additional functionality, such as optional user acknowledgment

R
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3" - In both, CBR and VBR applications, the MPEG encoder and the MPEG
decoder opWOR542933 usi ng the wel | -known hybrid DPCM DCT ROT/URIMREY .

The bit rate control goals for applications using storage 5 devices with
the capability to process a vari abl.e bit -rate _data streamdiffer from
the CBR casex It can now be desir-  able to: - maintain uniform

qual ity over tine; - maxim se storage tine on a nmedium of a given
capacity. 10 - Therefore the encoder control strategy needs to be adapted

User acknowledgment ‘can be provided by sending an SMS USER ACK .
message from the mobile station in response to an SMS DELIVER message
having the reply option set to indicate that user acknowledgment is required. An
exemplary SMS USER ACK message is illustrated in Figure 3(b). Most of the

5 information elements depicted in Figure'—S(B) will be described Subsequenﬂy with
respeét to other messages. However, the response co_dé information element is
used in the SMS USER ACK message to provide a response to the message
originator, the values of which are system specific.

The urgency indicator is used to allow the sender ofa message to prov1de

10 levels of urgency thereto. For exam_ple, the mobile could use the urgency

' indicator to provide different types of notification to the message recipient.
Other potential uses for this indicator include: storage priority or order of
retrieval from memory. An exemplary usage for the bits in this informaﬁon
element is illustrated in the table below. '

is

20

~ The privacy indicator element, described briefly above, is used to allow
the sender to set a level of privacy to the message being sent. Thus, the mobile
recexvmg an SMS DELIVER message may process the message differently based
on the level of privacy appended thereto. For example, different passwords may
25  be required to be entered by the mobile user before reading the SMS DELIVER
" messages based upon the code found in this field. An e_iemplary usage for the
bits in this field is illustrated below in Table 2.
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to this situation. To ease under st andi ng t he encoder control for ‘the
CBR case shal |l be reviewed first. 15 The conventional encoder
control stwe9s§¢938onsi sts of three steps or control | evdlGEHUSI4126147)
bit allocation (global contol): 20 The allocation of bits to the different
coded frame types (I, P. Bfranmes) is determ ned according to their
relative conmplexity Xerr], Xerr], Xerr]. The goal is to equalise the
subj ec- tive quality of the franme types. In the follow ng feedback

i npl ement ati on, whi ch does not carry out any pre-anal yS|s 25 it is
assumed that video scenes are sufficiently stationary for sone tine, so
that information fromthe past frames can

Not Restricted

Restricted
5 - Confidential

Secret

The message reference element provides a reference number which can be
used by message originators to keep frack thereof. If the value of this element is
less than 64, a six bit field can be used for the message reference. If, on the

10  other hand, the value is greater than 63, but less than 8192, a 13 bit field can be
" used for the message reference. In mobile terminated references, the message
reference element is also used to associate a user acknowledgment message with
the breviously sent SMS DELIVER message to be "user acknowledged" when
the reply option element is set to, for example, 1. The message reference sent in
15 an SM.S"USER ACK messagé is the same as that received in the SMS DELIVER
message. '

The user data-unit information element is used to carry the text of the
sender’s message. An exemplary format for this element is illustrated in Figure
3(b). The user origitiating addréss may be included by the originating user or by

20  the message center to identify the originating user of a message. An exemplary
fonnat for the user originating address information element is illustrated in
Figure 3(c). Therein, the type of number field referred to in the third octet at _
bits 765, can include the information described in Table 3 below.
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be used for the bit allocation to the conming frame or field, depending

on the coding structure. In the remai nder of the specification, "frame"
nmay gener alowsAesate a frame or a 30 field or any other segorasoaiaas COP
which is greater than a unit (to be defined bel ow). The conplexity
can be estimated by any criterion reflecting the rel ative codi ng cost
for 1, B and B franmes at a given i mage quality. However, it should be
consi dered whet her the 35 necessary neasurenents can be obtai ned w thout
too nuch bur- den on the encoder conplexity. First the "inmage

quality" shoul d be neasured. However, it .| , Well known that no commonly
agreed, sufficiently sinple, ob- __ah& _- _

* DESCRIPTION. ;.
Unknown
International #
* National #
Network-specific #
, Subscriber # : ll
101 | Reserved : H
110 : ~ Abbreviated #

10 || 1§ " Reserved

The international, national and subscriber numbers are described, for

example, in CCITT recommendé.ti(m_ 1.330. A network specific number can be
used to indicate administration and sérvice numbers specific to a serving
network. If the number type is one of unknown, international number, national

15 number or subscriber number, tl_leﬁ the numbering plan identification field further
defines the number of the originating user as follows in Table 4.
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4~ jective nmeasure exists. Theref or_e usual |. y the signal-to- noi se
rati o (SNRW@®5/12983 reconstructed frame is taken as an apPCTAISa#i6ah t o
i mage quality. In the context of an MPEG ~ encoder control even this
measure i s sonewhat costly as it 5 involves conputation of SNR for each
encoded.frame. There- -fore the average quantiser step size ((Jerr],
Qerr]. Qerr]) used to code a frame is taken as a quality indi cator
instead. =~ Now, having defined a nmeasure for "quallty", t he
Table 4 '
5 : 0001 ISDN/telephony numbering plan (CCITT
Recommendations E.164 and E.163)
0011 | Data numbering ' (CCI'IT Recommendation
X.121) :
0100 Telex numbenng plan (CCITI‘ Recommendanon
| E.69)
1001 " | Private numbering plan
‘1111 | Reserved for extension

10 | ‘ All other values are reserved. . |

The address character fields of thg user data unit can be coc_led as set forth in -
 Table s. o |
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"conpl exity" of a frame can be -expressed as the product of 10 bits .

g€nerated and the quantiser step size used. |n other words:. a franme is
conpl ex towoos12983 it produces nany bits even i f the quartTress4ngénp
si;ze- i s coarse. This product is formed for each unit m (e.g. macrobl ock
or block or slice or any section which is smaller than a frame) and
then sunved 15 over the frane: [err]m- b[err] * q[er].

(la) X err] = [err] X[ érr] (1b)
wherein bmis the nunber of bits for codi ng unit m gmis t he average
quantiser step size used in unit m and i bh §p 20 or b is the coding

type. - At the begi nning of each Group

ures GOP the bit budget
B&(g) available for the cur =80

A carry B g-1)

fromthe previous GOP, is
5 . R
-—— |
o011 3
" 0100 4 -
0101 5 I
10 | oo 6 |
" 0111 7 | ﬂ
1000 g8 | .
| 1001 9 n
u 1010 0 1
15 1011 E l
#

All other values are reserved.

" The user originating subaddress information element identifies the
subaddress of an originating user of a message. For example, a mobile having
20  more than one terminal connected thereto may use the originating subaddress to
discriminate at which of those terminals the mesSag'e originat_ed: An exemplary
format for this information element is illustrated in Fig'ure'3(d) Therein, the
type of subaddress field found in octet 3 provides for the types illustrated below
in Table 6.

\
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25 Blerr](n=0) B err](g) = (bit rate) * ' - (franmes per

GOP) / (franme rate) - B(g-1) (2) For each frame n in the current
GOP, a tarwetosmzssber of bits . Tc, depending on its codi nPAT/IS9402614S
determned according 30 to the conputed conplexity and the remaining
number of franes of each coding type (Ni, Np. Nb) ‘within the current
GOP. Considerd ng the remaining bits BF(n) after coding frane n-1 of the
~GOP, the following fornula can be used: 35 Tlerr]= Blerr](n) * (Xerr]
*Klerr]) /I - (N[err]*X[err]*Klerr] + Nerr]

*Xerr]*Klerr] + N[err]*X[err]*K[err])

Table(g’ )

(CCIT Recommendation X.213 or ISO 8348 AD2)

| 010 User-specified . |
| ' All other values are reserved. |
- The odd/even indicator in Figure 3(d) is used whexi the type of subaddress is user

specified and the coding is Telephony Binary Coded Decimal (TBCD). A "0" in
this field indicates that there is an even number of address signals, and a "1" in

this field indicates that there are an odd number of address signals. The
10  subaddress mformauon i.e., octet 4 and subsequent octets, can be encoded for
example, as described in CCITT Recommiendation X.213 or ISO 8348 AD2
The message center time stamp information elemen: provides a field wherein the
message éenter may include a time at which the message was received by the
message center. | | _
15 - To 'pi;t these elements in perspective, an exemplary bit format for these
" information elements is illustrated in Figure 3(). | |
After delivering the message, the base station then starts a timer. Upon
reéeption of the R-DATA message, the mobile station provides a layer 3
_ acknowledgment to the base as follows. If the R-DATA message is acceptable to
20  the mobile, the mobile responds by sending an R-DATA ACCEPT message with
o the same R-Transaction fdentiﬁer present in the R-DATA message. If the R-
DATA message is not acceptable to the mobile, the mobile responds by sending
“an R-DATA REJECT messé._ge with the same R-Transaction Identifier present in
" R-DATA message, and with the R-Cause information element which infbr_ms the
25  base of the reason for rejection 6f_ the message. If the base timer expires prior to
receiving a layer 3 acknowledgment, the base may re-transmit the R-DATA
message. |
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fdctors Kc are used to reflect dlfferent vi sual i npor - tance of franme
codi ng typewoduspgpdazal |y Klerr] - Klerr] = 1 and Klerr] [ aorusbas12614

10

15

20

30

The following is an example of some of the foregoing -messages in
application. Consider the fol_lowing text message to be sent to a mobile station:
"Votre rendez-vous de cet api’és-midi est cancelle! Salut, Eric". This message is
63 characters long. An exeinplary SMS DELIVER message for conveying this

text message from the message center is illustrated in Figure 3(f). The SMS

DELIVER message illustrated in Figure 3(f) is encapsulated in a layer 3 message
at the message center and sent to the base station. The base station receives the
layer 3 message from the message center and will then format a layer 3 R-DATA

- message to be delivered to the mobile station. - For this particular example, the

R-DATA message would be as shown in Figure 3(g). Accordingly, a 77 octet |
layer 3 message will be transmitted to the mobile station over the air interface.
The initial text message was 63 octets and 7 octets were added to identify the
originator. Therefore, eight octets are presented as overhead.-

Assuming that the mobile station has received and accepted the R-DATA
message, it will then return a layer 3 R-DATA ACCEPT message as, for
example, illustrated in Figure 2(b), to the base station. This acknowledgment
will be used by the base station to provide a message terminal acknowledgment
to the message center. On the other hand, if the mobile station rejects the R- .
DATA message, then an R-DATA REJECT message will be sent to the base
station as, for example, illustrated in Figure 2(c). . _

Having described an exerhplary process for mobile-terminated messages,
an exemplary embodiment of the present irivenﬁon relating to mobile-originated
messages will now be described with respect to Figures 4(a)-4(c).

When a mobile station is camping on the digital control channel and is
required to send a message, the mobile first examines the SMS access flag
broadcast by the base station on the BCCH indicating the maximum message
length that the mobile station is authorized to send. If the R-DATA message

~ length is greater than the maximum message lexigth (in octets) authorized by the
~ base station, the mobile refrains from transmitting the R-DATA message. If the

R-DATA message length is less than the maximum message length (in octets)

/:
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5 The conplexity conputation accor di ng to equations (la) and | (I'b) is
normal | y updated after each frane, using data from "the nost recent 1,

P and B frewsm2d3ad ensure a reasonable | response to scerrcTsMmaesd; The
bi t budget Blerr](n+l) = BE(n) - [err]bm

(4) 10 for the remaining frames of the GOP, after- subtracting the

number of bits Ebmused for the current frame, is re-dis- tributed

using formula (3) with - N[err],-Nerr], N err] set to the re- mai ni ng
nunber of franmes of each type. After coding the last frame N of the

Gop g1, 1 cauibried by e be wanor i e piie ed s BER TR shad

amount of bits 8l ?@D hak 8RNeBRnafbY rilBCallew the MOBIEKPARES the syStein. ' Mueh
const ant . Practlca this can be inpl enented by refllllngthe bi t

budgeL BE_ er [) ] ( rijikesthe foregeing éxemplary smhpdiroent Hpr-mobilerjermimptes pipssages, a
Lerrlbm + (bit ratsa&e sfern"%rrofp?su!iaw(f3 in the layer 3 R-DATA( I‘Eﬁe:sage In this case, however,
5  an SMS SUBMIT message (illustrated in Fxgure 4(a)) rather than an SMS
DELIVER message is encapsulated
' Many of the information elements depicted in the exemplary SMS
SUBMIT message of Figure 4(a) are identical to those found in the SMS
DELIVER message described above with respect to Figure 3(a) and, therefore,
10  will not be further described here. However, the SMS SUBMIT message also
has several dlfferent information elements which will now be described.

The dehvery receipt information element s used to request the message
center to provide a receipt to the originating mobile station upon delivery of the
message to the destigation user. For example, this field can include a binary "0"

15  to indicate that no delivery receipt is required or a binary "1" to indicate thata
delivery receipt is required. |

The validity period information element is used in the mobile ongmated
| message to indicate to the message center a time after which the message can be
deleted if it has not been delivered to the destination user. For exathple, a

20  destination user may have his or _her mobile powered off so that the message
~ cannot be delivered by the message center. In such a situation, if the message is
no longer of any value after some predetermined period of time, the validity -
period information element can be used to prevent the message center from
wasting effort on obsolete messages
25 ~ The validity period field can be expressed in either relatxve or absolute
terms. For example, the length of the validity period may be expressed based on
- the time when the SMS SUBMIT message is received by the message center
rendering this a relative representation. On the other hand, the validity period
can also be expressed using an absolute time for termination, for example, |
30  indicating that the message is to be terminated after 8:00 P.M. Est.
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I nstead of re-filli-ng t he budget only"at the start of a GOP usi ng

egquation (2). This budget wll then always be distrib- uted according
to the nunO9s52933, P and B frames in a GOP, rather tharP@ufUSp4uR618he
remaining franes in the current GOP. 25 The effect of this change in case
of a scene change in the mddle of a GOP is that a scene change P frane
m ght obtain = - ~nmore bits which inproves its quality. However, due to VBV
full ness and/or the reduced bit budget, nopst probably the next regqgul ar
I flrarre vv}l I hno\tmhget as many bits as it should 30 hereby decreasing the
quality of the ol e t
bit budget per ""‘[%ef% ukgﬁ@éﬁ“? g’wfgg?g orP u&nglacalﬁﬂﬁﬁiﬁf‘

m ni mum bi t budgﬂbwl the mes3skpe denteretadbhﬁerahe msalge ahhllatet Gma5 Aemthdhe at
| east the overhead j nfornation.
idity period mformanon eiementmt)he t1me expression in this field can either
be relative or absoluté. An exemplary format for this information element using
5 arelative expression is illustrated in Figure 4(b) and a format using an absolute
time expression is i]lustrated"inl Figure 4(c).

When the R-DATA message is sent, the mobile starts a timer. Upon
reception of the R-DATA message, the base provides a layer 3 acknowledgment
to the mobile, as follows. If the R-DATA message is acceptable to the base, it

10  responds by sending an R-DATA ACCEPT message with the same-R-TranSaction
Identifier present in the R-DATA message to acknowledge. If the R-DATA
message is not acceptable to the base, it responds by sending an R-DATA
REJECT message with the same R-Transaction Identifier present in the R-DATA
message to acknowledge, and with the R-Causé information element explaining

15 the rejection. If the mobile timer expires prior to receiving a layer 3
acknowledgment, the mobile may re-transmit R-DATA.

If the mobile station is already assigned a traffic channel (e.g., the mobile
is involved in a call), the moblle sends the R-DATA message to the base station
by either using a 'FACCH or SACCH with the transmission service mdlcatmg L2 -

20 aclmowlgdge__ mode. The mobile station then starts a timer. Upon reception of

_ the R-DATA message, the base statio_n provides a layer 3 acknowledgment to the
mobile, as follows. If the R-DATA meséage is acceptable to the base, it

‘responds by sending an R-DATA ACCEPT message with the same R-Transaction
Identifier present in the R-DATA message to acknowledge. If the R-DATA

25  message is not acceptable to the base station, it shall respond by sending an

' R-DATA REJECT message with the same R-Transaction Identifier present in the
R-DATA message to acknowledge, and with the R-Cause information element.

If the mobile’s timer expires pnor to receiving a layer 3 acknowledgment the
mobile station may re-transmxt R-DATA
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portant for B frames that tend to be | east conpl ex, there- fore getting

- atlocated very

few bits. CBR rate control may use fixed mnimum bit

budgets, hwoeasa2933an estimation of the V\0 97/ 32436 PCT/US94/12614

PCT/ EP97/ 00863

over head bi t budget could al so be nade based on

- %

6 necessary

The foregoing description has generally referred to, for example, mobile

and base station communications without describing such stations per se.

- Accordingly, the fdllowing description is intended to provide an example of such

10

15

20

25

30

mobile and base stations in general with respect to Figure 5.

Figure 5 represents a block diagram of an exemplary cellular mobile
radiotelephone system according to one embodiment of the present invention
which can be used to implement the foregoing. The system shows an -exemplary
base station 110 and a mobile 120. The aforedescribed message agnalhng
between base and mobile étations_ can be performed using these; or other,
apparatuses. The base station includes a control and processing unit 130 which
is connected to the MSC 140 which in turn is connected to the public switched
telephone network (not shoWn). |
| The base station 110 for a cell includes . »lurality of voice channels
handled by voice channel transceiver 150 which is controlled by the controi and
processmg unit 130 Also, each base station mcludes a control channel
transceiver 160 which may be capable of handling more than one control
channel. The control channel transceiver 160 is controlled by the control and
processing unit 130. The control channel transceiver 160 broadcasts control
ihf‘brmation over the control channel 6f the base station or cell to mobiles locked
to that control channel. The voice channel transceiver broadcasts ﬂie traffic or
voice channels which Can include :digiml control channel location information as
described previously. . |

When the mobile 120 ﬁrst enters the idle mode, it periodically scans the
control channels of base _stanons like base station 110 to determine which cell to

- lock on or camp to. The mobile 120 receives the absolute and relative

information broadcast on a control channel at its voice and control channel
transceiver 170. Then, the processing unit 180 evaluates the received control
channel information which includes the characteristics of the candidate cells and
determines which cell the mob..c should lock to. The received control channel

information not only includes absolute information concerning the cell with

-
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t he past franes. The maxi mum nunber of bits that can be allocated.to a
frame (usually -an | frame) is bound by the status of the VBV. No 5

nore than rsi ze bits can be consunmed by a single ,‘a;g [l ven
an |n|t|alw\4g#p y encoder buffer. 2) buffer control (Plcg‘;a _l(l,zoﬁ%rol):
For each individual frame the bit production is controlled io to be within

sone range ofx the allocated target nunber of " bits, using a virtual
buffer concept, that corresponds to a P-controller in control theory.
This is depicted in Fig. 5. The virtual buffer VBUc is filled fromthe
di ff-erence em be- tween the bits bm generated by each unit (macr obl ock)

in the 15 NPEmhmhaomassuﬁaLedahut dlsopeontaias pziattweonfqmaum congeguing other
this unit, tm cz;lif’s proxxmate ?o ?he ceh wflh Which grcor?tfrol c elpls associated. These
| | adjacent cells are periodically scanned while monitoring the pnmary control
channel to determine if there is a more suitable candidate. Additional
.5  information relating to spéciﬁcs df mobile and base station implementations can
be found in copending U.S. Patent Application Serial No. 07/967,027 entitled
"Multi-Mode Signal Processing” filed on October 27, 1992 to P. Dent and B.
Ekelund, which disclosure is incorporated here by referénce..
While the present invention has been described using the foregoing
10  exemplary embodiments, these embodiments are intended to be illustrative in all
respects, rather than restrictive of the present invention. For exsmple, although
thé phrase "remote device" has been used throughout this specification, the
present invention can be applied to systems and methods wherein any type of
remote equipmént which supports the message service is originaﬁng.or receiving
15  the message, é,g., PCS equipment, a portable unit, a personal digital assistant, 4
' data terminal, etc. o |
Moreover, although the foregoing exemplary embodiments refer to
messages which originate at "mobiles”, those skilled in the art will also recognize
that tﬁe present ihvéntion can also be applied where other types of equipfnent
20  originate the message, €.g., PSTNs or data networks. Further, although the
present invention has been exemplified by embodiments which refer to the GSM,
the present invention is equally applicable to any system or standard (e.g., PDC
or ADC) wherein messages may be routed using methods or systems that include
service centers or analogous equiﬁment Thus, the scope of the present invention
25  is instead set forth by the appended claims and encompasses any and all
equxvalents and modifications embraced thereby.
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frame. - I ndependent virtual ouuuc.a%U[err] _'vvith a possibly different

stze V[err] are used fo ing type ¢ =i, p, b, 20 since
S difficultiwo9osn2esst chi nummm,u%mm mone frame type FCWUSHane614
propagate to other franme*types ess us dm of ‘the virtual buffer
VBU err] at the end of a frane is propagated as do to the next frane of
t he sarr&codi»ng type: dierr] = d[err] + [err](b[err]-t[err])
(6) 25 For "each unit ma quant|ser step size q[err] is conmputed in cal-
culating neans QC fromthe fullness of this V|rtual buf fer dlerr]

relative to i tsm%so-cal | ed "non-linear quantiser" table,
see table 7-6 i -2, (which does not refer to non-Ilinear
guanti - sation) is used to obtain a sufficiently progressive non- .

| i near mappi ng of the available 31 codewords for quan-
' 1. A method for sending messages between users in a

radiocommunication network over a digital channel comprising the steps of:
sending a message from a first user at a remote station to said
5 | network via said digital channel for delivery to a second user at another remote
station; ' -
including, as part of said message, a defe--ed delivery ime at
which said network is to transmit said message to said second user; and
txansmittiné said message to said second user at said another
10  remote station at said deferred delivery time. |

2. A mobile station comprising:
a processor which prdcesses a text message input by a user for
delivery to a recipient, said processor including, as part of said teﬁg-t message, a
field indicating a deferred delivery time at which said message is to be delivered '
I35 to said recipient; and
a transmitter for transmlttmg said text message including sald
- field.

3.  The method of claim 1, wherein said digital channel is a digital

control channel.
20 4.  The method of claim 1, wherein said digital channel is a digital

traffic channel.

5. A method for sending messages between users in a

'radiocommunication network over a digital channel comprising the steps of:
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tiser scale code to act umes glerr]. quan- -
ti'ser.scal e code can be si [err] /. V[err]. The 35 very _
coar se quaiWe e5(1293h avai Izl@ !‘@ﬂ““‘ Hﬁ‘ | e can be - USEPCT/US2b14ni t h
"pani c" situations whenth er i% S *close to full. WO

97/ 32436 PCT/ EP97/ 00863

2 . . _ .

sending a message from a first user at a remote station to said
network via said digital channel for delivery to a second user at another remote
- station; ' ‘

| | inciuding, as part of said message, a privacy indicator that denotes
5 alevel of privacy associated with said message;

transmitting said méssage to said second user at said another
remote station; and '

requiring a code associated with said privacy indicator to be input
by said second user prior to ohtputting said message at said another remote

10 station. | |

6.  The method of claim 5, wherein said digital channel is a digital
control channel. ' '

7. The method of claim 5, wherein said digital channel is a digital
traffic channel.

15 8. A mobile station compﬁsing:
_ a receiver for recelvmg a text message via a digital channel over
_ an air interface; and _
- a processor for processing said received text message and

requiring an input code prior to outputting said text message.
20 ' 0. The mobile staiio_n of claim 8, wherein said téict message includes -

a privacy indicator and said processor requires a code associated with said

privacy indicator to be input prior to outputting saxd message. -

10. A mobile 'stat'ion comprising:
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The size of the vi rtual —buffer—vierr], which in control t heory IS
¢alled "reaction" par arret oI | er, deter- m nes the
tight ness W0 954243301 . ‘H‘!‘wm‘ \mm |-ar ge (even | RHSHMAI4t he

VBV) it is accept abI e e mun¥ S5 ber of bits generated deviates
much fromthe target. .~ Alarge virtual buffer can be used, e.g., for P
f.rames, ¢ since it is not known a priori whether 'a scene change w | I
occur i_n the current GOP. In case of scene change the bit- producti on

can be unpredictably high. However, this will re- 10 sult in inpaired

‘quality only in such caseg Mﬁaﬂnémrwahsmdng A UG8 vik 8 it lab such

extend that the quantiser step size 1s astically | ncr eas

- Advant ageousl y, ovérear asiadnterfacd;@andn unpredi ct ed hi gh bit pro- duction is
del ayed .as nuch as possible, whil e an unl{oc{ed icted 15 .low bit, productlon
shoul d result in inmedi at @ PTOFRSSeT faf apperiding apnvacy indicator to said"text message.

10

15

20

11. The mobile station of claim 8, wherein said digital channel is a
digital control channel. |

12.  The mobile station of claim 8, wherein said digiml'chanhel isa

digital traffic channel.

'13.  The mobile station of claim 10, wherein said digital channel is a
digital control channel.

14.  The mobile station of claim 10, wherein said digital channel is a
digital traffic channel.

15. A method for sending messages between users in a

radiocommunication network over a digital channel comprising the steps of:

sending a message frbm a first user at a remote station to said -
network via said digital channel for delivery to a second user at another remote
station; o '

including; ‘as part of said message, an urgency indicator that
denotes a level of urgency associated with said message; |

. transmxttmg said message to said second user at said another

remote station; and _ . B

outputting said message et said another remote station based on
said urgency indica_tor. B ) . |

16.  The method of clalm 15, wherein said step of outputting further

compnses the step of: _ .
\
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the quantiser step size ed by different =~ reaction
paraneters V[err], V[err] buffer size), whi ch e.g.
depend on woesmslsat ion b ﬂm Mﬂ! buf f er f ul | n@E€TrUSPp412634 When
coding unit mand the ini 20 at the start of a frane,

usi ng: if dlerr] > d[err] .. quantiserscal e code = 32*

dierr]/ Merrl]s, (7) el se guanti serscal ecode = _
32*(d[err]/V[err] - (d[err]- d[err])/Vd[err]) 25 Vd[err], which is the
reacti on when dmis goi ng down, shoul d be small corrpared to Vco. qg[err]
I's derived again by a | oo The
status of thg VBV ghoul d uﬂﬂatd ore Te%%%ﬁ%l?l on2 k’ﬁ%lﬁu‘g%éﬁ&l%ﬁ%rol based
on the virtual érdef based megai(ﬁhﬂgymy‘ummatdrol : .is "loose", i.e. t he

"~ virtual buffers are big. Wile the tar-.

17. The method of claim 15, wherein said dxgltal channel is a digital
control channel

5 18.  The method of claim 15, wherein said digital channel is a digital
 traffic channel. '

19. A mobile station comprising: _
a receiver for receiving a text message via a digital channel over
an air interface; and _ _
10 a processor for processing said received text message and

requiring based upon an urgency indicator in said received text message.

20.  The mobile station of claim 19, wherein said processor outputs

text messages in an order based upon said urgency indicator.

21. A mobile station comprising: o
15 a transmitter for transmitting a text message via a digital channel
over an air interface; and | _
é. processor for appénding an urgéncy indicator to said text
- N

message.

20 22.° ‘The mobile station of claim 19, wherein said digital channel is a
. digital control channel. '

23. " The mobile station of claim 19, wherein said digital channel is a
- digital traffic channel. '
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get for a frame as well—&s—%—he—{—&Fge%—f—eF—a whol e GOP rray be

the VBV, representing th
over f | ow. WO9IS/E983 her nor

buffer, - may never under -
II QHH f requent occur r enc BCEHUSHH13634
(racrobl ocks) that excee r of bits (ISOIEC  13818-2,

tabl e 8-6).
97/ 32436¢
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24.  The mobile station of claim 21, wherem said digital channel isa
d1g1tal control channel.

25. The mobile station of claim 21, wherein said digital channe] is a
digital traffic channel. |

26. A method for sending messages between users in a

‘radiocommunication network over a digital channel comprising the steps of:

sending a message from a message center via said digital channel
for delivery to a user at a remote station; ' '

mcludmg, as part of said message, an mformatlon element
indicating that said user is to reply to said message center in response to said
message; | |

transmitting said message to said user at said remote station; and

responding to said message, by said user at said remote station, by

transmitting a user acknowledge signal to said message center.

'27.  The method of claim 26, wherein said digital channel is a digital

. control channel.

28.  The method of claim 26, wherein said digital channel is a digital
traffic channel.. | |

29. A mobile s;éﬁt;n comprising:
~ a receiver for receiving a text message including a request for
acknowledgement via a digital channel over an air interface; : ‘
a transmitter for sending signals over said air interface; and
a processor for -procés'sing said received text message and
commanding said transmitter tb send an acknowledgement of said text message.

exceeded,

or

)
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3) content adaptive quantisation: To reflect the varyi ng | ocal
conpl exity of different parts—of an i nage, a |local conplexity neasure

for each uwia9s8a®B3be 5 rently this i-s derivedClfEiad4 AC
ener gy of t he Iurnr'ul HBE E the unit. The conplexity factor

obtained is used to ously conputed quantiser step

size to sone sextend, eg bya factor in the range 0.5 to 2.0. Only
this final quantiser step size information (coded as quanti ser
scal ecode) is transmtted inthe bitstreameach tine it is different

from that fTor thgoPretheiobild! satiofCd RS ) whekeif iddigRal chafihel is a

digital control channel.

31. The mobile station of clann 29, _.wherein said digital channel isa
digital traffic channel. '

5 32. A method for sending messages between users in a
radiocommunication network over a digital channel comprising the stéps of:
séndihg a message from a first user to said network via said digital
channel for delivery to a second user at a remote station; |
including, as part of said message, an ongmatmg address of said
10 ﬁrst user and a subaddress of said first user; and ’
transmitting said message to said second user at said remote _
station. |
. i : ' 7
33, The method of claim 32, wherein said digital channel is a digital
~ control channel. |

15 " 34. The method of claim 32, wherein said digital channel is a digital
traffic channel. : :

35. A remote station compnsmg )
a transmitter for transnuttmg a text message via a digital channel
. OVer an air mterface, and ,
20 a processor for appending an ongmatmg address of said remote
station and a subaddress of a temunal associated thh said remote station to said

text message.

36.  The mobile station of claim 35, wherein said digital channel is a
25  digital control channel. '

24 | This Sheet Has Been R
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tribute bits in such a hat the subj eC|ve quallty Wi thin the frane

I's honpgenous. Al ternative schenes e the properties of the
hunan vi suwb%amam to t uummm uﬂﬁ”we appl i ed here PCEfUSOHI2604 v |
control |evel I s disa oar se quantisation since

ot herw se no strlct control of Iblt gen- eration is possible. 20

Advant ageouslsy, if the bit allocation in level 1) is suc-- cessful,
.level 2) should maintain a nostly constant virtual buffer status, i.e.
a constant quantiser step size, through- out a franme. 25 However, the

bit allocation can fﬁ] iy é?ﬁobﬂl@%ta%ﬂmf%ﬁg&\y:ﬁ wheréifl 2l "chitiieds ¥er y

I nhonbgeneously with rame I'n practice this wll never
be conpl etely tdhgﬁal trafficAvhahdets reason for sub opti mum performance of the

control
-38. A method for sending messages between users in a
radiocommunication network over a digital channel 'comprising the steps of:
5 _ sending a message from afirstuserata remote station to said
network via said digital channel for delivery to a second user at another remote
 station; | | o
| including, as part of sald message, a request for a subsequent
indication to said remote station that said message was delivered by said
10 - network; | _ __
' - transmitting said message to said second user at said another
remote station; and | '
providing an indication to said remote station that said message

was delivered.

iS 39. The method of claJm 38, wherexn sa1d d1g1ta1 channel is a dlgttal

control channel.

40. The method of claim 38, wherein said digital channel is a digital :
traffic channel.

41. The method of claxm 38, wherein said prov1d1ng step further
20  comprises the step of: |
sending said indication to said remote station from said network.

. 42. A remote station comprising:
. a transmitter for transmitting a text message via a digital channel
over an air interface; and '
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schene is the fact that rhe*vmml—eaﬁ—t—y—val—ues corrputed in 30 step 1) are

ot constant for a given epend - on the uant | sation
step size wgﬁllw t hat Cumrmumﬂu !'r m)del | ed. This ,%ﬂll%ﬁléd in
Fig. 6, show ng the conpleXit eve+s quanti ser step si ze Qfor | .
frames of 12 different sequences. Wien codi ng natural picture sequences
one can wb- 35 serve sone degree of oscillation in bit allocation for sub-
sequent P frames, although the scene was conpletely tenpo- - rally

honogeneous. Advant ageously, this behavi our can be .
a processor for appending a request for a subsequent indication to

said remote station that said message was delivered to said text message.

43. The mobile station of claim 42, wherein said digitai channel is a
5  digital control channel.

44. The mobile station of claim 42, wherein said digital channel is a
- digital traffic channel. '

IThis Sheet Has Been Repl

LT




WO 97/ 32436 PCT/ EP97/ 00863

9~ ‘avwod8da93f a conplexity nmeasure is used that is mdpmdgmtzsu of
t he applied quantiser step size. In VBR applications the follow ng
addi tional. considerations nmust be made, beginning with the encoder and
. decoder buff- 5 ers. As menti oned above, physical buffers are

advant ageous even “in the VBR case. The reason for this is the huge
anount of bits produced by | franes conpared to other frane types.
When encodi ng standard TV pictures (CCIR 601 resolution) at 10 a
reasonable quality with CBR, e.g. at 5Mit/s, a typical i nst ant aneous
data rate for an | frame can be nore than

4
{
SERVICE _ - |
CENTER [ GMSC _ —e HLR
) — =
¢ 6
Y
~e——-> BASE
VLR '
8’ 12 10
FIGURE 1
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F5Miit/s, with "instantaneous data rate" defined as (bits gener ated by

a frame) Aygosesy ame peri od). As | ong as the peak dat ®»gragsesmicis he
storage device is below 15 this value, a buffer is still.necessary to be
able to achi eve higher quality with VBR than with CBR codi ng. The
VBVbuffer size of 1.75Moit for Main Profile @Main Level will limt
~the peak- i nst:ant aneous data rate to e.g. a nore than sufficient
45NMbit/s rate assuming an initially enpty 20 buffer. Advant ageousl vy,
t he VBR output of the encoder buffer and the VBR i nput of the decoder
buffer can be nodell ed as | eaky buckets. Data al ways | eaks at the peak
rate of the channel. It | eaks out of the encoder buffer as |long as data
is pre- 25 sent init, while it leaks into the decoder buffer as |ong
as it is not fugtHt FOT—CONTT O puUr poses Jne pnystcqgr _barrer Jgtatus can
be noni - . Length
) Information Element Type (octets)
Message Type M 1
R-Transaction Identifier M 1
R-Data Unit M 2-241
Message Center Address 0 2-12
FIGURE 2(a)
Length
Information Element _ Type | (bits)
Message Type M 8
1 R-Transaction Identifier ' 1M . 8
{ Total =
FIGURE 2(b)
Length
Information Element . Type (bits)
_—"-— >+
Message Type M 8
R-Transaction Identifier M 8
R-Cause I M 8.
Total =
This Sheet Has Been Replaced FIGURE 2(¢)
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t'ored once per frame (field) period only. However, this nmeans t hat a.
buf f er por woss/dsxt he size [(peak data rate) / 30 (frane pm

needed to cope with a possi bl e unequal bit production during the ?rame
period. This further limts t he peak instantaneous data rate.
Advant ageously, buffer control on a unit by unit (macrobl ock by
macr obl oek) basi s can be used to avoid this situation. 35 A VBR
control should reach the fol |l owi ng goal s: As postul ated at the
begi nning a VBR encoder control should be nore targeted to equalising
the quality over the whole duration of a recording on the storage
medi um Especially,
Information Element . :
. Direction Type § Length
Message Type Indicator | B-Ms M 3 bits
| Reply Option - : B-» MS M "1 bits
(RO)
.Urgency Indicator (UT) B- MS M 2 bits
Privacy Indicator (PI) B - MS M 1 2 bits
Message Raférence ' B-MS |M 1 6 or 13 bits
User Data Unit | B=Ms | M 2 - *octets
User Originating Address B- MS 0 2 - *octets
User Originating Subaddress B-Ms |o 1 2- *octets
Message Center Time Stamp B-MSs O 8§ octets
FIGURE 3(a)
Information '
Element Reference Dlrectlon Type _ Length _
| Message Type Ms—B M 3 bits
Indicator :
Respoase Code Ms— B M ] 4 bits
] Message Reference | . I{Ms—- B M 6 or 13 bits
| User Data Unit {MS—= B M 1-¢
User Destination Ms—- B o 2 - ® octets
Address : :
User Destination MS-= B o] 2-*octets
Subaddress .

Ul meome s
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PCT/ EP97/ 00863 _
Rbele@edan addi tional (vi S|MSM?&4 in
e control point of Vi ew
Scenarlo 1) Fit a maxi num duration of
A sufficient quality

WD 97/ 32436

190 biwé o&1ass d
qual ity can be expected u
scenarios can be distin

vi deo on a storage me- dlun1of glven capacity:

can be sel ectied by the appllcatlon de- signer by setting the quantiser
step size fromcontrol step
Bits Octet
8 7 6 5 4 3 2 -1
Length Indicator (in octets) l
0 0 0 Encoding idenifier 12
spare
User Data {3
User Data n
FIGURE 3(c)
Bits 1 Octet
8 7 6 5 4 k] 2 1
0 "0 0 o User Originating Address 1
Reserved 0 1 0 0
' Informadon Element [dentifier
Length of user originadng address contents 2
Address Type of * Numbering plan 3
coding number identification
=1
1°st address character 4
n'th address character n
FIGURE 3(d)
Bits . Octet
8 7 6 5 | 4 3 2 1
0 0 0 0 User ariginating subaddzess | 1
Reserved 0 0 1 1
Information element idendtier
Length of user originating subaddress contents 2
o Type of subaddress odd/ | 0 0 0 |3
RSVD - even Resetved :
indica '
Subaddress information 4
etc

FIGURE 3(e)

4/8
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2) to an appropriate vaI The cont. I ve quantisa- 10 tion of step

3) should bd/i208¢ done, fs ﬂHasagj_, sses the subj ectgcMPuddiddsdih Y
har moni satvlﬁ?)n w thin each f hR ﬁﬁ’aced i mprovenents in t%us e{rea are

pOSSIb|e i f vision nodels at better reflect the artefact

visibility by a human observ . te control is now necessary only
to avoi d. overfl ow of the encoder buffer. Underflow will not occur in a
VBR appl i ca- tion, since the variable channel data rate is allowed to
be zero tenporarily. 20 Scenario |a) Guaranteed m ni nrum duration of
vi deo: Using a rate control as described in scenario 2) below, it

woul d furthernore be possible to guarantee a m ni mum record- I ng
durati-on on the nmedium Depending on the conplexity of '

Bits Octet

o1 Message Refereace (MSB) RO |2
ext : :
1 - _ Message Reference (LSB) 2a
ext | , :
User Data Unit ' A i 3
User Data Unit ' etc

FIGURE 3(f)

Information Element : Type | Length Déscription
| Message Type Indicator : M 3 bits Part of the mandatory first
(MTI) octet
1 Reply Option " M ] 1bit Part of the mandatory first
(RO) _ octet
Urgency Indicator (UT) M 2 bits Part of the mandatory first
: octet
Message Reference M 1 octet Mandatory octet
| User Data Uait M 65 octets Text message _
User Originating Address 1 o 7 octets Assumed to be 7 digit number,
- . coded TBCD
User Originating Subaddress 0 0 octet Not preseat
Message Center Time Stamp o 0 octet Not present
total = 74
octets
FIGURE 3(g)
5/8
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the video, the recording duration can a ~gher than 25 this m ni num
Scenari o 2)WPP§1293%i deo of gilbis heletrHais iBagn ﬁgp,géenedi um of POI/USYA/12614
capacity: Again, it is assu %€ no a priori analysis of 30

the conplexity distribution thr deo materi al . As | ong as
there is no conplexity nmeasure aval 1 S | ndependent fromthe
guant i ser=st'ep size and that can be de- “rived fromvariables that are
readily available-froma rea- sonably | ow cost encoder, control
solutions to equalise the 35 video quality throughout its duration have to
use sone heu- ristics and wll not be optinum The basic idea for a
VBR control approach is to have a very. | oose control wth varying bit
rate at the.heginning _while
] Infosmation Element Type Length Description .
' L . : (cetets) :
| Message Type : M . 1 Maadatory first octet
| R-Transaction Identifier M 1 _Mandatory secoad octet
| R-Data Unit _ M ' 76 SMS DELIVER
' _ { encapsulated within this
3 [E -
Message Ceater Originating ' 0 _ .0 Assumed to be aot present
Address
Total
= 78 octets
FIGURE 3(h)
Information _
Element Reference, | Direction Type Length
| Message Type MS— B M 3 bits
{ Indicator ‘
(MTT) | .
{ Urgency Indicator B— MS M 2 bits
| Privacy Indicator B—MS M 2 bits
1®D :
Message Reference {MS~ B M 6 or 13 bits
} Delivery Receipt ~ {Ms— B M 1 bies
(DR) |
User Destination | IMS- B M 2 - * octets
Address |
‘User Data Unit , MS—»B (M 1 - * octets
User Destination | {MS— B (o) 2. ® octets
{ Subaddress
| Validity Period | MS— B o 2 or § octets
Deferred Delivery MS— B 0 | 2or 8 octets
Time
FIGURE 4(a)

. 6/8
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14 C WU 957129582 CONES t,Hg ISﬁJet ep the end. of the capaci thgml4 :
storage nediumis approac asARi ni ng duration of the
picture material to be code il a pre-se- | ected m ni num bit
rate can not be guarant eed t :

""

P l«

Information Element [dentifier

Defetred Delivery Time - relative

FIGURE 4(b)

Bits

Octet

0 Form Defetred Delivery Time
at 1o 0 1
-] [nformation Element [dentifier

0

Deferred Delivery Time - sbsolute

Deferred Delivery Time - absolute

"Deferred Delivery Time - absolute

Deferred Delivety Time - absolute

Deferred Delivery Time - absolute

Deferred Delivery Time - absolute

Deferred Delivery Time - sbsolute

00 I~ ] JWLh [ & JWIIN

FIGURE 4(c)
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5 thi-s remaining duration. |Th|s$ﬁeeﬁlhénfke:énlfemaoeted however, that this
approach wo9smEEs t he be ME&H“ €i“i‘cordl ng, that mgyg)yzfmhl bi t
const ant quality, while a th possibly lower quality

i5 enforced toward the end. 10 ageously, this disadvantage can be
renmedied to sone extent if the constant bit rate R err] that is used
toward thes+ = end of the recording is selected to be higher than the aver-
age bit Tate Ravg for the whole recording. That average bit rate can be
conputed as 15 Rlerr] =B/ T

(8) ~ wth B being %ms§orage medi um capacity and T the vi deo
mat er i alp=ekeH-et-t-et— usl yo—this—birtTTare Re 15 ChosSen suctr that
nost vi deo content at the end exhibits acceptable quality while 20 he
quality|for the first part of the recording is still

130 N -
{ {
VOICE T
[ | CHANNEL
” | ._ | | reawscerver
{ | |
ca%az | '
| 160
WS¢ PROCESSING s |
N7 | \r/
CONTROL | .
| CHANNEL -
- TRANSCEIVER
" BASE STATION
x

10

VOIGE AND CONTROL | 70
CHANNEL TRANSCEIVER |

PROCESSING UNIT Fe |

MOBILE

f% - 8/8
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REPLACEMENT SHEETS . }P@s 3 WW-'
‘ﬁCBEkcnpﬂomgpag’edt t\etmpaged ‘gec pr di ng. %'H{gmo «
Rim(spcot paged . e paged variabl es ar

Deawih@E} : pzigeﬂ% @5paged@®li hg and the constant bit

MoftRdct  : paged @ ® pagedt i S| not easily possible to
tiser step size o start{w th, since w thout
know edge about

he, & o ddo-it ip difficult to estimate
its bit producti ,nﬁf@%}% H'f“kgr_&lgp_s ze. 30 Furthernore, it

is somewhat nmessy to build a contral_ schane that nmonitors the physical
buffer fullness at all tinmes and allows the transition from constant
quanti ser to const aAt MESSAGECTRANSMISSIONIS ¥STEM ANDMETHODdAs on t he

B Taon that remai ne P BARMRASNERSIGATION BEsi,n° " 1T O

The disclosure of U.S. Patent Application Serial No. 08/147,254, entitled

better than in case
t he above, for each
guanti sér step size
rm&%twmdMee
find a suitable quan

"A Method for Communicating in a Wireless Communication System", filed on

November 1, 1993, is incorporated in this application by reference.

KGR

The present invention generally relates to radiocommunication systems
and methods for signalling in radiocommunication systems and, more
particularly, to systems and methods for sending messages using a digital control
channel in such systems. ' |

One radiocommunication system is described by the GSM, a European
standard for radiocommunication which is intended to provide uniformity so that
users can access radiocommunication systems throughout Europe with minimal
equipment compatibility problems. The GSM includes specifications for many
types of subscriber services, including a message function service called the
Short Message Service (SMS) which provides for the transmission of messages
having up to 160 alphanumeric characters to be sent to a subscriber at his or her
remote unit. These messages originate, for example, from mobile units -
transmitting them toa service center for subsequent u'anstmssmn to the
demgnated subscnber ("mobile-originated") or from any wue-based system
simply by callmg an operator at the service center who types the message into
the system (" mobile-ierminated"). _

Howevér, the short message service of GSM suffers from many
drawbacks and limitations and, accordingly, has not been uni#ersally accepted or
implemented in other systems, for example the North American digital
radiocommunication system standardized as IS-54B. _

For example, security for the short message service is almost non-existent
in the GSM. Although the SMS enjoys the same authentication protection which

- is provided to other messages transmitted over the air interface using, for
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unproportionately high amount of bits as well as a short re- mai ni ng

duration are indicators for the need of tight rate control . WO
97/ 32436 ' PCT/ EP97/ 00863
12 = .

2

example, the mobile identification number (MIN) and/or the electronic serial
number (ESN), to ensufe that messages are recéived only by the intended remote
unit, such authentication procedures provide no protection for short messages
once -they have been received by the intended remote unit. Thus, these messages
are readily displayable, or otherwise reviewable, by any individual using the
remote unit. In the event that, for example, a subscriber loans his or her remote
unit tc another individual, it may be undesirable for these messages to be so
readily obtainable. |

" Other features are aiso lacking in the GSM niessage service. For
example, mechanisms for deiaying delivery of the message, urgency indication§,
user acknowledgment, sufficient addressing capability, and validity periods for
delivery are not found in the GSM. '

SUMMARY |

These and other drawbacks and limitations of conventional radio
communication systems and methods are overcome according to the present
invention. According to exemplary embodiments, a field can be provided in the
SMS message sent to the remote unit indicating an access level associated with -
that message. The user interface of the remote unit can be equipped with a
mechanism for restricting access to messages depending upon the access code

i indicated by the field. Thus, for example, a user may need to enter an
appropriate code in order to view the meésage. _

Similarly, the signalling interface between mobile stations and the network
is modified to provide for delaying delivery of the'message, urgency indications, -
user acknowledgment, sufficient addressing capability, and validity periods for

e delivery. |
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Therefore, the following nodified rate control schene is pr oposed:

It i's preferable to keep the bit rate controlled during the 5 whole -
recording. By having a very | oose control (= very big virtual buffers)
and :by renoving the constant bit budget B& g) per GOP at the beginning
it is possi ble to all ow rather |arge variations in instantaneous bit
rate (i. a quasi - constant quanti ger step size) so that at |east scene
10 changes and difficult scenes of a duration of a coupl e of ‘seconds

will benefit fromthis Iﬁ gﬁ%éﬂmml“&’ ﬁ ARSIt IS necessary

to define the behavi our o thne rate Ntr o Reme over tine.

First, reasonabl eTyglfofigoldd objb&s afeaturgicatd ddvantagesof tlfeepdesent iﬁvendomnl ng
and at the end of the recordi ng need to be defined. err] as

in
the average Mill beamerefreadily,undersiopd wpap reading the following desatied <C1’t%!icnpuon
in conjunction with the drawings in which:

" Figure 1 is a block diagram of an exemplary system for routing messages;
Figure 2(a) illustrates an exemplary R-DATA message format according
to an exemplary embodiment of the present invention;
Figuré 2(b) illustrates an exemplary R-DATA ACCEPT message format;
Figure 2(c) illustrates an exemplary R-DATA REJECT message format;
Figure 3(a) illustrates an exemplary SMS DELIVER message format;
Figure 3(b) depicts an exemplary SMS USER ACKmessage format;
Figure 3(c) illustrates an exemplary user data information element .
message format;
Figure 3(d) depicts an exemplary user originating address format;
Figure 3(e) shows an exémplary user originating subaddress format;
Figure 3(f) illustrates an exemplary bit format for the information
elements shown in Figure 3(a);
Figure 3(g) is an exemplary SMS DELIVER message;
Figure 3(h) is an exemplary R-DATA message encapsulating the message
of Figure 3(g);
Figure 4(b) is an exemplary SMS SUBMIT message format;
Figure 4(b) is an exemplai'y deferred delivery information element format
for relauve time expression;
Figure 4(c) is an exemplary deferred delivery information element format .
for an absolute time expression; and
Figure S represents a block diagram of an exemplary cellular mobile radio
telephone system.
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- puted as in equation (8), it is advant ageous to have for in- st ance:
Rstart’ = 0-95 * Ravg (9a) 20 Rend =

1.5 * Ravg, _ (9b) consi dering
that- 0.95 times the average bit rate would in the worst case lead to a
negligible loss if the whole pic- ture sequence has a constant

conpl exity over time, while 1.5 tinmes, the average bit rate at the end

is sufficient to prop- 25 erly code nost %rst case picture content if it
happens to occur just at the%nqL o ole time (wth a
linear transition fromRetart t A be regarded as conposed

f R =
(()10 a) 30wt hRﬂ]Zﬁ Iorc?rc%% rdxug 3&%’5@%@?& ’b‘lé ﬁf fhk predRAD ivEhGsd,]a

err err]_nornallsed to be
[ err] +[ err] +Fiestrexemplary temuddlmemns déscsibed bgkowmsina the GSM as an illustration Op)

Wth the above assunptiops it
A second ré?cemp{;ry Iemboam?t%% ?sséggsgs tttﬁa Sr%lseen%tmgerx]x%on in terms of the
American Standard IS-54B and the digital control channel disclosed in the above-

incorporated by reference application. However, those skilled in the art will

readily appreciate that the present invention can be applied to message services
regardless of how those services may be implemented according to any given
standard. _

When a message is delivered from a service center to a mobile unit,
under the GSM specification such a message is termed a “mobile terminated
short message” (MTSM). If the message also originates at a mobile unit, the
signal to the service center requesting the message is.termed a "mobile originated

short message” (MOSM). The general process for transmitting and receiving
such messages will now be described with respect to Figure 1.

An MTSM originates after a request to service center 2, which is a node
that is interfaced with a gateway mobile services switching center (GMSC) 4.
The network port provided by gateway mobile services switching centers are
typically further described as "interworking" when messages are being sent in the
direction from the GMSC to a service center, however this additional term has
been dropped to simplify the description of these centers in this document. The
GMSC acts as a port into the public land mobile network. The service center
stores message service profiles detailing' the preferences and subscription details
of each subscriber with respect to messages for each of the mobile units which it

_ services. For example, a particular subscriber may. prefer that messages be
transmitted in the form of facsimiles rather than other types of media (e.g., a
short message displayed at the remote terminal) or a subscriber may prefer that
the messages which he or she generates be copied and stored prior to
transmission.
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nore paraneter. Setting [err] to 0.01 reflects the fact, that . precise
control of the overall bit production can be re-es- 35 tablished in a very

short tine. Gven e.g. one hour video duration T this corresponds to
[err]*T = 36 seconds. T3 can be regarded as an overall bit nunber
adapt ati on peri od. - Solving the equations (9a) to {I0b) yields

WD 97/ 32436 - 5 ' PCT/ EP97/ 00863

The request to send a message to a subscriber can be transmitted to the
service center 2 in many ways, €.g., by calling an operator in the service center,
by facsimile message to the service center, etc. A message is then transmitted to
the GMSC 4 using, for example, an interface specified in a document entitled
"Technical Report, GSM 03.47", which is incorporated here by reference. The
recipient remote station is identified by, for example, its MSISDN number. '

Before the GMSC 4 can deliver the message through the chain of nodes to
the base station 12 whicﬁ is serving the recipient’s remote station, the GMSC 4
first interrogates the recipient’s home location register (HLR) 6 to obtain routing
information for the message. The HLR 6 stores data rélating to subscribers
including, for example, status (connected or disconnected), current location of
the subscribers" equipment, directory number (MSISDN), radio number 'plan
identification (e.g., International Mobile Subscriber Identity (IMSI)),
supplementary service profiles and tglwervice profiles. To interrogate the home
location register 6, a GSM MAP message called "Send Routing Information for
Short Message" is sent by the GMSC 4 to the home location register 6. The

* appropriate home lomﬁb_n register can be determined using the recipient’s
MSISDN, e.g., by translating the MSISDN into a CCITT No. 7 address.

After receiving the routing information, and if the recipient remote station .
is currently connected, the GMSC 4 forwards the message to the mobile services
switching .center (MSC) 8 which is currently serving the recipient’s remote
station. The MSC 8 provides an interface for switching functions and hardware
control which are used when establishing a call. Note that for purposes of
simplicity the visitor location register (VLR) has been illustrated in Figure 1 as
being integrated with the MSC, although in practice these two nodes can be
physically separated. The VLR contains a copy of the information pertaining to
a remote unit which is stored in the mobile unit’s home location register when
the remote unit has roamed into the service area of that VLR, the VLR being
updated with information from a subscriber’s home location_register.
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13 [err]=0.79 and [err][err] 0.20 Wth these figures |oose
control will occur during about 79% of the recording tinme while the
transition phase takes about 20% of the total time. Qther transition
char.acteristics can 5 be inplenented that increase the percentage of tine
W th | oose control even nore. - The tine variant paraneters of the
rate control can now be descri bed using 10 [err]

6

The message is then delivered to the mobile unit 10 via a base station 12
over the air interface. Acknowledgement signals are then transmitted back
through the chain of nodes. If the remote unit is turned off, or not otherwise
active in the system, a short message is stored at the service center 2 for later
delivery. Then, when the remote system is powered up and after registration,
the short message is again sent out to the remote unit where it is stored in a
memory device therein. - _

According to an éxemplary embodiment of the present invention, a |
privacy field can be added to the short message by the originator such that in
order to output the short message from the remote unit, a user must -provide an
appropriate input to .view the message. A more detailed example of privacy
‘fields, and other novel message service features, will now be described with
respect to an exemplary signalling system according to the present invention in
which a digital control channel exists, for example, the system described in the
above-identified and incorporated application.

The message service operations to be described use three bi-directional
messages denoted herein as R—DA'_I‘A, R-DATA ACCEPT and R-DATA
REJECT. _Figuré 2(a) illustrates an exemplary R-DATA message. Therein, the
message type information element identifies the R-DATA message, the R-
transaction identifier provides a numerical reference for the message, the R-
DATA unit information element carries the SMS message and the message center
address is an optional information element which can be included by the message
center for mobile terminated messages. An exemplary R-DATA ACCEPT
message is illustrated in Figure 2(b). Therein, the message type information
element identifies this message as an R-DATA ACCEPT message. The R-
transaction identifier information element returns the same identifier as was
found in the earlier R-DATA inessage being accepted. 'Similarly, an exemplary
R-DATA REJECT message is illustrated in Figure 2(c). This message is used to
acknowledge and reject the R-DATA message. The exemplary message format

includes a message type information element, an R-transaction identifier, and an
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1.5 Qther transition characteristics for a can be inplenented

betvieen time instants [err] and [err] The bit rate used for step 1)-of
the rate control nowis R([err]) = (1- [err]) Rstart + a*Rend

(12). 20 The virtual buffer Si zes V(I) C , p, b, are advantageously
nodi fied to be Vc([err]) ((1[err])*thge+[err])*Vco

(13) For exanple, an increase In size of Vhuge = 100 can be used. - 25
These huge virtual buffers correspondi ng7to a very sl ow re- action are
intentional for short tinme intervals of conmp pi cture terial
However, it RsCause igkmation element vﬂﬂ%ﬁrowdes lammasszn pesardige the cavseio

foll owing & WANGIERRR! CAs Wit the aforebloflbBPUSHE sGRERS dhd bflriicty atoC0" o¢

quantiser s
described in two categories: mobile-terminated messages and mobile-originated

messages. _

The mobile-terminated message service includes delivery of a message
from the message center (e.g., an SMS DELIVER application message) to the
mobile. If the mobile is‘"camping” on the digital control channel, i.e., isn’t
currently involved in a call but is powered on, the base station can page the
mobile and wait to receive a page response message therefrom. Once the base
has received the page response, the base sends the R-DATA message, which
contains the SMS DELIVER application message, to the mobile statiqn. .The
R-DATA message can also be used to send an SMS DELIVER message when a
mobile station is involved in a call on a traffic channel.

An exemplary SMS DELIVER application message is illustrated in Figure
3(a). Therein, the first column provides a title for each information element, the
second column indicates that each information element in the message is being
transmitted from the base station to a mobile station, the third column designates
certain information elements as mandatory and others as “optional", and the
fourth column provides an exemplary bit length for each element. Of course,
those skilled in the art will appreciate that such designations are system specific
and that fields designated as “mandatory” in the Figures need not be mandatory
for other implementations. The function of each information element will now
be described in more detail.

" The message type indicator informs the mobile station that this message is
an SMS DELIVER message. The next information element, entitled "Reply
Option", indicates if user acknowledgment of the message is requested. For
example, a binary zero for this bit can be used to indicate that user
ackriowledgment is not required and a binary one can be used to indicate that
user acknowledgment is required. More bits could be provided to this field to
add additional functionality, such as optional user acknowledgment.
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30 It is therefore necessary to use the above nentioned idea of a

qui cker reaction paraneter in case the bit production (= the virtual
buffer status) decreases nore than predicted, i.e. falls below the
target. This paraneter, Vdc, mght also be tine variant according to 35
Vd[err]([err]) = ((1-[err])*Vdhuge + a)*Vdco - (14)
but as initial guess Vdhuge = 1 is propgsed, since during t he whol e
duration a fast reaction is desirable in this case.

User acknowledgment can be provided by sending an SMS USER ACK
message from the mobile station in response to an SMS DELIVER message
having the reply option set to indicate that user acknowledgment is required. An
exemplary SMS USER ACK message is illustrated in Figure 3(b). Most of the
information elements depicted in Figure 3(b) will be described subsequently with
respect to other messages. However, the response code information element is
used in the SMS USER ACK message to provide a response to the message
originator, the values of which are system specific.

The urgency indicator is used to allow the sender of a message to provide
levels of urgency thereto. For example, the mobile could use the urgency
indicator to provide different types of notification to the message recipient.
Other potential uses for this ihdiw.tor. include: storage priority or order of
retrieval from memory. An exemplary usage for the bits in this information
element is illustrated in the table below.

The privacy indicator element, described briefly above, is used to allow
the sender to set a level of privacy to the message being sent. Thus, the mobile
receiving an SMS DELIVER message may process the message differently based
on the level of privacy appended thereto. For example, different passwords may
be required to be entered by tﬁe mobile user before reading the SMS DELIVER

| messages based upon the code found in this field.” An exemplary usage for the
bits in this field is illustrated below in Table 2.
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14 - Advant ageously, the re-filling of the bit budget Blerr](n) is
now carried out not only once per GOP. Refill per frame n: '
Blerr](n) = B[err](n-1) + (1-[err])*R([err]) / (franme rate) Refill
per GOP g: BF(n=0) = B g) = ~ [err]*R([err])*(frames per GOP)
(franme rate) + B4 g-1) - . 9

Table 2

l 00 Not Restricted | l
“ . 01 ' Restricted “
10 Confidential

11 : Secret

The message ;'eference element provides a reference number which can be
used by message originators to keep track thereof. If the value of this element is
less than 64, a six bit field can be used for the message reference. If, on the
other hand, the value is greater than 63, but less than 8192, a 13 bit field can be
used for the message reference.. In mobile terminated references, the message
reference element is also used to associate a user acknowledgment message with
the previously sent SMS DELIVER message to be "user acknowledged" when
the reply option element is set to, for example, 1. The message reference sent in
an SMS USER ACK message is the same as that received in the SMS DELIVER
message. . |

The user data unit information element is used to carry the text of the
sender’s message. An exemplary format for this element is illustrated in Figure .
3(b). The user originating address may be included by the originating user or by
the message center to identify the originating user of a message. An exemplary
format for the user originating address information element is illustrated in
Figure 3(c). Therein, the type of number field referred to in the third octet at
bits 765, can include the information described in Table 3 below.
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10 Apart fromthe enptying of the encoder buffer and, hence, the VBV as
a | éaky. bucket, as described before, these can be t he only changes that
need to be nade to the CBR rate con- trol as described in the first
part. of the specification. 15 In principle, the inventive nmethod of
encodi ng digital video data is suited for storage on nenory or
recordi ng neans hav- I ng a given data storage capacity and allow ng a
vari abl e i nst ant aneous storage bit rEe, whereby - for a first part
of said storage capacity the data is en- 20 coded using a slightly |less
than average bit rate and a sig- ableadt |y nore | oose than average bit
rate control; - Ld _storage capacity the data is

000 . Unknown l
001 | Ihtemational # l
010 National #

“ o011 - Network-specific #
100 .' Subscriber #
101 Reserved

i 110 Abbreviated #

L 111 Reserved

The international, national and subscriber numbers are described, for
example, in CCITT recommendation 1.330. A network specific number can be
used to indicate administration and service numb,ers specific to a serving
network. If the number type is one of unknown, international number, national
number or subscriber number, then the numbering plan identification field further
defines the number of the originating user as follows in Table 4.
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encoded using a higher than average bit rate and a tight bit rate
control. 25 In principle, the inventive nethod is suited for decodi ng
digital video data stored on nmenory or recordi ng nmeans hav- ing a given
data storage capacity and allowi ng a variable I nst ant aneous readi ng bit
rate into decodi ng buffer neans, 30 mhereby - during a first part of
said storage capacity the data is iided using a slightly less than
aver age decoder buffer means i nput bit rate and significantly higher

t han average al l owabl e buffer -filling | evel variations; 35 - during a
second part of said storage capaC|ty tﬂk&ﬂ&ﬁﬁ I S decoded usi ng a hi gher
t han aver age decode DI

average allo bIe btﬂltresr fi II
4321

Unknown

0001 ISDN/telephony numbering plan (CCITT
| Recommendations E.164 and E.163)

| 0011 ‘Data numbering f*wn (CCITT Recommendation
X.121)
0100 Telex numbering plan (CCITT Recommendation
F.69)
1001 Private numbering plan
1111 Reserved for extension

All other values are reserved. '

The address character fields of the user data unit can be coded as set forth in
“Table 5. '
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PCT/ EP7/ 00863 WD 97/ 32436 Advant ageous addi ti onal enbodi nents of

the i nventive rret hods are resulting fromthe respective dependent
cl ai ns.

12
Table 5

“ 0010 2 “

. 0011 3
| 0100 4 |
|| o101 5 “

0110 6
o111 7 |
—

9

1010 0

1011 .

1100 #

All other values are reserved.

The user originating subaddress information element identifies the
subaddress of an originating user of .a.;ﬁessage. For example, a mobile having
more than one terminal connected tht_éreto may use the originating subaddress to
discriminate at which of those terminals the message originated. An exemplary
format for this information element is illustrated in Figure 3(d). Therein, the

type of subaddress field found in octet 3 provides for the types illustrated below
in Table 6.
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In principle the inventive apparatus is suited for encoding 5 digital video
datd for storage on nenory or recordi ng neans havi ng a given data
storage capacity and allowi ng a variable i nst ant aneous storage bit

rate, using an encoding | oop in- cluding discrete cosine transform
means, quantiser neans, I nverse quantiser neans, inverse discreté
cosine transform 10 neans, picture store nmeans, and entropy encodi ng nmeans
de- livering the encoded out put S|gﬁ§I and being connected to t he

out put of said quantiser neans , wherein faid guanti ser nmeans, said
i nverse quanti ser neans ~and sald entr. od- ing neans are
controlled i he A . "

capacity thefdata i
rate and a sijigs= ﬁlf '

- for a secoryd part gy sai IE t(@:’@lﬁé‘&%ﬁé&dﬁu&ﬂ@( Qilfs 6ru§o 8348 AD2)
l o010 - User-specified = II ‘

All other values are reserved. : “

The odd/even indicator in Figure 3(d) is used when the type of subaddress is user
specified and the coding is Telephony Binary Coded Decimal (TBCD). A "0" in
this field indicates that there is an even number of address signals, and a "1" in
this field indicates that there are an odd number of _addréss signals. The

subaddress information, i.e., octet 4 and subsequent octets, can be encoded, for
example, as described in CCITT Recommendation X.213 or ISO 8348 AD2.

The message center time stamp information elemen: provides a field wherein the
message center may include a time at which the message was received by the
message center. o _

S~ To put these elements in perspective, an exemplary bit format for these
~ information elements is illustrated in Figure 3(e).
After delivering the message, the base station then starts a timer. Upon

reception of the R-DATA message, the mobile station provides a layer 3
acknowledgmenf to the base as follows. If the R-DATA message is acceptable to
the mobile, the mobile responds by sending an R-DATA ACCEPT message with
the same R-Transaction Identifier present in the R-DATA message. If the R-
DATA me;sage is not acceptable to the mobile, the mobile.responds by sending
an R-DATA REJECT message with the same R-Transaction Identifier present in
'R-DATA message, and with the R-Cause information element which informs the

base of the reason for rejection of the message. If the base timer expires prior to
receiving a layer 3 acknowledgment, the base may re-transmit the R-DATA
message.
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encoded using a higher than average bit rate and a tight bit 20 rate
control .. In principle the inventive apparatus is suited for decoding
digital " video data which are stored on nenory or recording means havi ng
a given data storage capacity and allowing a 25 variable instantaneous
reading bit rate into decoding buffer neans, using a chain of entropy
decodi ng neans, inverse quanti ser I nverse di screte cosine

t ransf or m neans, and addi ng neans gf |ver|ng t he decoded out put signal
whi ch is also fed to picture store nmeans the output signal of 30 which

is provided to a Shedbtlowinpuis szexnmpdle eﬂsbmgofnﬂzmﬁzregomg wessagesiirsai d
decodi ng buffer_neans are contr ed in the

a first part applicatipn. <eonsidee WIS L9 MesEags ‘Qobe sent t0'a "i0bile station:
"Votre rendez-vous de cet aprés-m1d1 est cancelle! Salut, Eric". This message is

during

" 63 characters long. An exemplary SMS DELIVER message for conveying this
text message from the message center is illustrated in Figure 3(f). The SMS
DELIVER message illustrated in Figure 3(f) _is encapsulated in a layer 3 message
at the message center and sent to the base station. The base station receives the
layer 3 message from the message center and will then format a layer 3 R-DATA
message to be delivered to the mobile station. For this particular example, the
R-DATA message would be as shown in Figure 3(g). Aceordingly, a 77 octet
layer 3 message will be transmitted to the mobile station over the air interface.
The initial text message was 63 octets and 7 octets were added to identify the

~originator. Therefore, eight octets are presented as overhead.

Assuming that the mobile station has received and accepted the R-DATA
message, it will then return a layer 3 R-DATA ACCEPT message as, for
example, illustrated in Figure 2(b), to the base station. This acknowledgment
will be used by the base station to provide a message terminal acknowledgment
to the message center. On the other hand, if the mobile station rejects the R-
DATA message, then an R-DATA REJECT message will be sent to the base
station as, for example, illustrated in Figure 2(c). '

Having described an exemplary process for mobile-terminated messages,
an exemplary embodiment of the present invention relating to mobile-originated
messages will now be described with respect to Figures 4(a)-4(c).

When a mobile station is camping on the digital control channel and is
required to send a messag'e, the mobile first examines the SMS access flag
broadcast by the base station on the BCCH indicating the maximum message
length that the mobile station is authorized to send. If the R-DATA message
length is greater than the maximum message length (in octets) authorized by the
base station, the mobile refrains from transmitting the R-DATA message. If the
R-DATA message length is less than the maximum message length (in octets)
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decoded using a slightly less than average decoder buffer 35 means i nput
bit rate and significantly higher than average al l owabl e buffer filling
| evel variations; - during a second part of said storage capacity the
data is decoded using a higher than average decoder buffer neans in-

WD 97/ 32436 PCT/ EP97/ 00863
16 - 15

authorized by the base station, then the -mobile may send the R-DATA message,
providing that the registration rules allow the mobile to access the syst'e'm." Much
like the foregoing exemplary embodiment for mobile-terminated messages, a
message is encapsulated in the layer 3 R-DATA message. In this case, however,
an SMS SUBMIT message (illustrated in Figure 4(a)) rather than an SMS
DELIVER message is encapsulated.- '

Many of the information elements depicted in the exemplary SMS
SUBMIT message of Figtxre 4(a) are identical to those found in the SMS
DELIVER message described above with respect to Figure 3(a) and, therefore,
will not be further described here. However, the SMS SUBMIT message also
has several different information elements which will now be described.

The delivery receipt information element is used to request the message.
center to provide a receipt to the originating mobile station upon delivéry of the
message to the destination user. For example, this field can include a binary "Q"
to indicate that no delivery receipt is requ1red or a binary "1" to indicate that a
delivery recetpt is required.

The validity period information element is used in the mobile originated
message to indicate to the message center a time after which the message can be
deleted if it has not been delivered to the destination user. For example, a
destination user may have his or her mobile powered off so that the message
cannot be delivered by the message center. In'such a situation, if the message is
no longer of any value after some predetermined period of time, the validity
period information element can be used to prevent the message center from
wasting effort on obsolete messages.

The validity penod field can be expressed in either relative or absolute
terms. For example, the length of the validity period may be expressed based on
the time when the SMS SUBMIT message is received by the message center
rendering this a relative representation. On the other hand, the validity period
can also be expressed using an absolute time for termination, for example,

" indicating that the message is to be terminated after 8:00 P.M. Est.
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put - bit rate and | ess than average all owable buffer filling | evel

vari‘ations. Advant ageous addi tional enbodi nents of the inventive
appara- 5 tuses are resulting fromthe respective dependent cl ai ns.

In principle, the inventive digital video signal is suited for storage
on nenory or recording neans having a given data storage capacity and
allowm ng a variable instantaneous stor- 1y age bit rate, whereby -
during a first part of said storage capacity the signal i s encoded
using a slightly |l ess than average bit rate and a significantly nore

| oose than aver agéhgidefargadetimg ipfosmation element provides the optional capability to
allow the message center to deliver the message at a later time. As with the
validity period i{lformation element, the time expression in this field can either
be relative or absolute. An exemplary format-for this information element using
a relative expression is illustrated in Figure 4(b) and a format using an absolute
time expression is illustrated in Figure 4(c).

| When the R-DATA me'ssa'gel is sent, the mobile starts a timer. Upon

reception of the R-DATA message, the base provides a layer 3 acknowledgment
to the mobile, as follows. If the R-DATA méssage is acceptable to the base, it
responds by sending an R-DATA ACCEPT message with the same R-Transaction
Identifier present in the R-DATA message to acknowledge. If the R-DATA
message is not acceptable to the base, it responds by sending an R-DATA
REJECT message with the same R%Transaction Identifier present in the R—DATA
message to acknowledge, and with the R-Cause information elément explaining
the rejection. If the mobile timer expires prior to receiving a layer 3
acknowledgment, the mobile may re-transmit R-DATA.

If the mobile station is already assigned a traffic channel (e.g., the mobile
is involved in a call), the mobile sends the R-DATA message to the base station
by either using a FACCH or SACCH with the transmission service indicating L2
acknowledge mode. The mobile station then starts a timer. Upon reception of
the R-DATA message, the base station provides a layer 3 acknowledgment to the
'mobile, as follows. If the R-DATA message is accepmblé to the base, it
responds by sending an R-DATA ACCEPT message with the same R-Transaction
Identifier present in the R-DATA message to acknowledge. If the R-DATA
message is not acceptable to the base station, it shall respond by sending an.
R-DATA REJECT message with the same R-Transaction Identifier present in the
R-DATA message to acknowledge, and with the R-Cause information element.
If the rﬁobile’s timer expires prior to receiving a layer 3 acknoWledgment, the
mobile station may re-transmit R-DATA.
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- during a second part of said storage capacity the signal 15 is encoded

usi ng a higher than average bit rate and a tight bit rate control.
Preferably, the inventive digital video signal is an MPE&Q or MPEGL or
H261 encoded vi deo signal. 20 The inventive storage nmedium in '
particul ar an optical disc, contains or ‘has recorded on it an inventive
digital video si gnaL. 25 Draw nggs

The foregoing description has generally referred to, for example, mobile
and base station communications w_ithout describing such stations per se.
Accordingly, the following description is intended to provide an example of such
mobile and base stations in general wifh respect to Figure 5.

Figure 5 represents a block diagram of an exemplary cellular mobile
radiotelephone system according to one embodiment of the present invention
which can be used to implemexit the foregoing. The system shows an exemplary
base station 110 and a mobile 120. The afqredescribed message sxgnalhng

~ between base and mobile stations can be performed using these, or other,
apparatuses. The base station includes a control and processing unit 130 which
is connected to the MSC 140 which in turn is connected to the public switched
telephene network (not shown).

- The base station 110 for a cell includes . »lurality of voice channels |

handled by voice channel transceiver 150 which is controlled by the control and

 processing unit 130. Also, each base station includes a control channel
transceiver 160 which may be capable of handling more than one control
channel. The control channel transceiver 160 is controlled by the control and
processing unit 130. The control channel transceiver 160 broadcasts control
information over the control channel of the base station or cell to mobiles locked
to that control channel. The voice channel transceiver broadcasts the traffic or
voice channels which can include digital control channel location information as
described previously.

When the mobile 120 first enters the idle mode, it periodically scans the
control channels of base stations like base station 110 to determine which cell o
lock on or camp to. The mobile 120 receives the absolute and relative
information broadcast on a control channel at its voice and control channel
transceiver 170. ‘Then, the processing unit 180 evaluates the received control
channel information which includes the characteristics of the candidate cells and
determines which cell the mob..c should lock to. The received control channel
information not only includes absolute information concerning the cell with
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Pref erred enbodi nents of the invention are described with reference to

t he "acconpanyi ng drawi ngs, which show i n; Fig. 1. constant bit rate
system 30 Fig. 2 variable bit rate system Fig. 3 basi ¢ bl ock
di agram of MPEG encoder; Fig. 4 basi ¢ bl ock di agram of MPEG decoder;
Fig. 5 structure of a control | oop; Fig. 6 exanpl e functions for
conpl exity over quantiser 35 step size. : '

18

.which it is associated, but also contains relative information concerning other
cells proximate to the cell with which the control channel is associated. These
adjacent cells are periodically scanned while monitoring the primary control
channel to determine if there is a more suitable candidate. Additional
information relating to specifics of mobile and base station implementations can
be found in copending U.S. Patent Application Serial No. 07/967,027 entitled
"Multi-Mede Signal Processing" filed on October 27, 1992 to P. Dent and B.
Ekelund, which disclosure is incorporated here by reference.

While the present invention has been described using the fdregoing
exemplary embodiments, these embodiments are intended to be illustrative in all
respects, rather than restrictive of the present invention. For example, although
the phrase "remote device" has been used throughout this specification, the
present invention can be applied to systems and methods wherein any type of
remote equipment which supports the message service is originating or receiving
the message, e.g., PCS equipment, a portable unit, a personal digital assistant, a
data terminal, etc. . '

Moreover, although the foregoing exemplary embodiments refer to
messages which originate at "mobiles®, those skilled in the art will also recognize
that the present invention can also be applied where other types of equipment

~ originate the message, e.g., PSTNs or data networks. Further, although the
present invention has been exemplified by embodiments which refer to the GSM,
the present invention is equally applicable to any system or standard (e.g., PDC -
or ADC) wherein messages may be routed using methods or systems that include
service centers or analogous equipment. Thus, the scope of the present invention
is instead set forth by the appended claims and encompasses any and all
equivalents and modifications embraced thereby.
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17 f  ments In a CBR and in a VBR application the
MPEQ2 4 E«Hﬂ"muﬂﬂim roduces variable bit rate data VBRD which is

i ntermedcn ately sstered in the encoder buffer ENCB. The filling | evel of
this buffer can be used to control the coding process in MENC. - At
receiver side variable bit rate data VBRD which is inter- nedi atel y
stored in the decoder buffer DECE are fed 19 an MPE&R decoder MDEC. The

reading of that data fromDECB is 10 controll ed by MDEC
WHAT IS CLAIMED JS:

1. A method for sendirig messages between users in a

radiocommunication netwofk over a digital channel comprising the steps of:

sending a message from a first user at a remote station to said
network via said digital channel for delivery to a second user at another remote
station;

including,nas part of said message, a defc--2d delivery time at
which said network is to transmit said message to said second user; and

transmitting said message to said second user at said another
remote stétioh at said deferred delivery time.

2. ‘A mobile station comprising: |
a processor which processes a text message input by a user for
delivery to a recipient, said processor including, as part of said text message, a
_ﬁeld indicating a'defqr;ed qeliverx_;time_q't_d which said message is to be delivered
to said recipient; and | -
a transmitter for transmitting said text message including said
field.

3. The method of claim 1, wherein said digital channel is a digital
control channel. '

4-

4. The method of claim 1, wherein said digital channel is a digital
traffic channel.

S. A method for sending messages between users in a

radiocommunication network over a digital channel comprising the steps of:
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In Fig. 1 the encoder buffer: ENCB deI ivers a constant bit rate data
stream CBﬁulmmHﬂ"Em buf f er In Fig. 2, however, the encoder .
buf f er III abl e b|t rate data stream VBR to t he decoder
buf f.er DECB. "1d Ffg. 3 the encoder video data input signal 1E

i ncl udes macrobl ock data to be encoded. In case of intraframe data a
subtractor SUB sinply passes the data via discrete cosine transform

‘conputing means DCT and quantising nmeans2Q to en- 20 tropy encodi ng neans
ECOD whi ch may i nclude ENCB and which deliver the encoder video data

out put signal CE sendfRSE nissdget fedih rafifst dséroat SURINGE bRtoPUBsadbt r act s
pre- di cted nmacrobl ock data PVMD fromthe input signal and passes

t he dif f er ermetwdek viavsaid digital ehaanelofor deliverytafaosesprd Hpartat agother femete DCT
and quanti si Q%Jrreans Q to entropy encodi ng neans ECOD. The out put
si gnal of Q %50 fed to inverse guanti s-

including, as part of said message, a privacy indicator that denotes
a level of privacy associated with said message;
transmitting said message to said second user at said another
remote station; and | |
_ requiring a code associated with said privacy indicator to be input
by said second user prior to outputting said message at said another remote
station.

6.  The method.of claim 5, wherein said digital channel is a digital
control channel. |

7. The method of claim 5, wherein said digital channel is a digital
traffic channel. ' '

8. A mobile station comprising:
a receiver for receiving a text message via a digital channel over
an air interface; and
a processor for processing said received text message and
requiring an input code prior to outputting said text message. |

9.  The mobile station of claim 8, wherein said text meséage includes

a privacy indicator and said processor requires a code associated with said

privacy indicator to be input prior to outputting said message.

10. A mobile station comprising:
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I ng nmeans ut si gnal of which passes through in- verse

di sCreU"Im f orm conputi ng neans DCTE-[err] to adder ADDE In

the fo ”m M\WH ed macrobl ock differ- 30 ‘ence data RVDD. The out put
MS

si.gnal Of ‘ADDBE madl ately =~ stored in frane store and notion
conpensati on neans FS MC E whi ch al so perform noti on conpensati on on
reconstructed nac- robl ock data and which deliver such predicted

macr obl ock ~data PMD to SUB and to thepther input of adder ADDE. 35
Quanti sing nmeans Q inverse quantising nmeans QE-[err] and ECOD are
controlled by the filli agrdneméttercfor eaasmittindafiéarméssige via a digitalchanmslent i ve
way descri bed above.. It is al sQ possi bI e that FS_MCE does -hot perform

not i on conpeng\@g,aanmr interface; and
a processor for appending a privacy indicator to said text message.

11.  The mobile station of claim 8, wherein said digital channel is a
digital control channel.

12.  The mobile station of claim 8, wherein said digital channel is a
digital traffic channel.

13.  The mobile station of claim 10, wherein said digital channel is a
digital control channel. |

14.  The mobile station of claim 10, wherein said digital channel is a
digital traffic channel.

15. A method for sending messages between users in a

radiocommunication network over a digital channel comprising the steps of:

sending a message from a first user at a remote station to said
network via said digital channel for delivery to a second user at another remote
station; '

including, as part of said message, an urgency indicator that
denotes a level of urgency associated with said message;

transmitting said message to said second user at said another
remote station; and

outputting said message at said another remote station based on '
said urgency indicator.

16.  The method of claim 15, wherein said step of outputting further
comprises the step of:
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. rate output to the storage nedi um can be done
usmgtﬂm Tumm Ie bit rate while there is data avai l able from
t he _.encodere er sa can be suspended else. 5 In Fig. 4 the
decoder video data input signal |ID passes t hrough entropy decodi ng
means EDEC whi ch may i ncl ude DECB, '&Everse quanti sing neans QD-[err]
and inverse discrete cosine

outputting said message as one of a plurality of messages in an

order based upon said urgency indicator.

17.  The method of claim 15 ,» wherein said digital channel is a digital
control channel.

.18,  The method of claim 15, wherein said digital channel is a digital
traffic channel. '

19. - A mobile station comprising:
a receiver for receiving a text message via-a digital channel over
an air interface; and
a processor for processing said received text xﬁessage and
requiring based upon an urgexicy indicator in said received text message.

20.  The mobile station of élaim 19, wherein said processor outputs
text messages in an order based upbn said urgency indicator.

'21. A mobile station comprising: -
| a transmitter for transmitting a text message via a dlgml channel
over an air interface; and | _ _
a processor for appending an urgency indicator to said text
message. - '

22. The moblle station of clalm 19, wherein said dlgltal channel is a
digital control channel.

23.  The mobile station of claim 19, wherein said digital channel is a
digital traffic channel.
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transformc err] to an adder ADDD which de- 10 livers
t he decoder gEﬂm ’W signal OD. The out put signal of ADDD is
fed to frarre* stoore a n conpensation means FS_MC D which al so
per f or m not'i on conpensati on on re- constructed nmacrobl ock data and
which in case of interfrane macrobl ock data deliver such predicted

macr obl ock data PMD 15 to the other input of,adder ADDE. In case of

i ntraframe nac- robl ock data the adder 2bDD si nply passes the output

si gnal of DCTD-[err], | nverse quantising neans QD [err] and EDEC
are control led ac- g4 Cor'ﬁ'lé‘ﬁmbﬂefsﬁﬁok'df‘ilﬁxfn POitieebin'said Sl ARANEGHR
Normal ly, 20 in notion conpensation neans D the sanme notion vector

i nformation is wulgthl gentrol channeln conpensat | on means FS MC E. It is also
possi bl e that FSMCD does not perform notion conpensat i on. -I'n order
to handl e situations of high bit rate demand, e.qg.

25. The mobile station of claim 21, wherein said digital channel is a
digital traffic channel.

-26. A method for sending messages between users in a
radiocommunication network over a digital channel cdmprising the steps of:
sending a message from a message center via said digital channel
for dehvery to a user at a remote smtmn
including, as part of said message, an information element
indicating that said user is to reply to said message center in response to said
message; |

%

transmitting said message to said user at said remote station; and
responding to said message, by said user at said remote station, by
transmitting a user acknowledge signal to said message center.

27.  The method of claim 26, wherein said digital channel is a digital
. control channel.

28.  The method of claim 26, wherein said digital channel is a digital
traffic channel.

29. A mobile station comprising:

a receiver for receiving a text message including a request for
acknowledgement via a digital channel over an air interface;

a transmitter for sending signals over said air interface; and
a processor for processing said received text message and
commanding said transmitter to send an acknowledgement of said text message.
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25 in ca ne changes and conpl ex scene content, the de- coder
buf fer HE] Iﬁmuuﬂ{nthe storage nmediumw th preferably the
maxi num pos This can be done generally in case DECB is

not full whereby no dat & fromthe storage nediumis stored into DECB if
DECB is full. As an 30 alternative, DECE can be filled with a bit rate

whi ch corre- sponds to the respective bit rate when storing data on the
menory or recording means. In either case t2% reading bit ~rate out of
DECB corresponds to that when encoding, i.e. the al l oned and soneti nes

real |y occurring avejgage Phé hfbilkistation 3F cldim2d, avifdreinvaiBdigkbclanhfelds aat er
in the first part ([err]80% of the total capaC|ty and are less in the

| ast part ([errqlelu%coofrol Chaﬂtﬂhle total capacity. "Average allowable buffer
filling |evel vari ations” nmeans the variation over a |length of some
&OPs.

31.  The mobile station of claim 29, wherein said digital channel is a
digital traffic channel.

.32. A method for sending messages between users in a
radidcommunication network over a digital channel comprising the steps of:
sending a message from a first user to said network via said digital
channel for delivéry to a second user at a remote station;
inclu&ing, as part of said message, an originating address of said
first user and a subaddress of said first user; and
transmitting said messagé to said second user at said remote
station.
33.  The method of claim 32, wherein said digital channel is a digital
control channel.

34. The method of claim 32, wherein said digital channel is a digital
traffic channel. |

35. A remote station comprising:
* a transmitter for transmitting a text message via a digital channel
over an air interface; and
a prbcessor for appending an originating address of said remote
station and a subaddress of a términal associated with said remote station to said
text message. |

36.  The mobile station of claim 35, wherein said digital channel is a

digital control channel.
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nﬂ“ﬂﬂmﬂ“‘ be used in any neans |ike DVD, other opti- -

cal or ‘mau m“ ferro-optical discs, electronic or optical RAM
or ROM and nagnletit t%apé systens which use a 5 given capacity for storl ng
vi deo dat a. _

25

37. The mobile station of claim 35, wherein said digital channel is a
digital traffic channel.

38. A method for sending messages between users in a
radiocommunication network over a digital channel comprising the steps of:
sending a message from a first user at a remote station to said
network via said digital channel for delivery to a second user at another remote
station;
| including, as part of said message, a request for a subsequent
indication to said remote station that said message was delivered by said
network;
transmitting said message to said second user at said another
remote station; and ' |
providing an indication to said remote station that said message
was delivered.

39,  The method of claim 38, wherein said digital channel is a digital
control channel.

40. The method of claim 38, wherein said digital channel is a digital
traffic channel.

_ 41. The method of claim 38, wherein said providing step further
comprises the step of:
sending said indication to said remote station from said network.

42. A remote station comprising:

a transmitter for transmitting a text message via a digital channel
over an air interface; and
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codi ng arffld §ecbdi’hg Sret*hods in e.g. standard TV, HDTV, and vi deophone
appl-i cat i.ons. D95/ 095PC2 a- 020398 Cl ai s
- 26

a processor for appending a request for a subsequent indication to

said remote station that said message was delivered to said text message.

43.  The mobile station of claim 42, wherein said digital channel is a
digital control channel.

. 44.  The mobile station of claim 42, wherein said digital channel is a
digital traffic channel. '
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1. Method of encoding (MENC, ENCB) a sequence of digital vi deo dat a
to Be stored, occupying a predetermined stor- 5 age capacity on a
storage nedium the storage nedium al - | owi ng a vari abl e

i nst-ant aneous storage bitrate (VBR), : wherein the overall average
bitrate is said predeter- m ned storage capacity divided by the
duration of said sequence, chargrterised in that: 10 - within a
first share of said predeterm ned storage ca- pacity the data is
encoded (MENC, Q QE[err], ECOD) usiaBSTRACT an average bitrate which is
| ess than said overall aver- age bitrate and using a | oose

i nst ant aneous bitratd MBESAGE TRANSMESSION SYSTEM NI, ME remai ni ng share
of said predeterm ned stGggQ raprocoMNGearyoihsYgekr i s encoded (MENC

Q QE[err] ECOD) using an average bitrate which is higher than said
overal |l av- :
' A method and system for message signalling in a

radiocommunication system are -disclosed (fig. 5). Privacy (PI)
and urgency indicators (UI) and subaddressing can be provided to
segregate messages in a hierarchical manner. User acknowledgment
and reply functionally is incorporated.

Figure 3(a)
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erage bitrate and using a tight instantaneous bitrate control. 20
2. "Method of decoding (MDEC) a sequence of digital video dat a
occupying a predeterm ned storage capacity on a storage nmedium the
stor.age nedium allowi ng a vari abl e i nst ant aneous reading bitrate
(VBR) into decoding buffer 25 means (DECB), wherein the overal
average bitrate is sai d predeterm ned storage capacity divided by
t he dura- tion -of said sequence, characterised in that: -
within a first share of said predeteryygied storage ca- . pacity the
data is -decoded (MDEC, EDEC, Q@ 1) using an 30 average bitrate which
is less than said overall average bitrate and corresponding to a.

| oose i nstantaneous bit- rate control; - WwWthin the renaining
share of said predeterm ned storage '

4
{
SERVICE ,
CENTER t——= GMSC - HLR
) T
2 6
)
MsC r—~ BASE
VLR
a} 12 ' 10
FIGURE 1
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capacity the data is decoded (MDEC, EDEC, QD 1) using an 35 aver age

bitrate which is higher than said overall aver- D95/ 095PC2
a- 020398 2 age bitrate and
corresponding to a tight instantaneous bitrate control.
2/8
Length
Information Element Type (octets)
.Message Type M 1
R-Transaction ldentifier M 1
R-Data Unit M 2-241
Message Center Address e 2-12
FIGURE 2(a)
Length
Information Element Type {bits)
Message Type M '8 .
R-Transaction Identifier - M 8
Total = 16
Length
Information Element _ Type (bits) '
Message Type _ ' M 8
R-Transaction Identifier M 8
R-Cause M 8
Total = 24
FIGURE 2(c)
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3. Method according to claim1 or 2, wherein in said.first 5 share

of said predetermnined storage capacity said aver- age data rate is
about 95% of said overall average bit- rate and in said second
share of said predeterm ned storage capacity said average bitrate
I s about 150% of said overall average data rate. 10 4. Met hod
according to any of clains 1 to 3, wherein said first share is
about 80% and said second share is about 3/g 20% of said predeterm ned
storage capacity. 15 5. Method according to any of clainms 1 to 4,
wher ei n be- tween said first and said second share of said
pr edeter - m ned storage capacity there is a further share in which
the characterisiic of said bitrate caontrol changes :

Information Element

Direction Type Length
— |

Message Type Indicator B+ MS M 3 bits

Reply Option B -+ MS M 1 bits

(RO) :

Urgeacy Indicator (UT) .| B= MS M 2 bits

Privacy Indicator. (PI) B -»MS M 2 bits

Message Raference | B-+ MS M 6 or 13 bits

User Data Unit B-» MS M 2 - *octets

User Originating Address B- MS (o] 2 - *octets

User Originating Subaddress -} B-= MS (o) 2 - *octets

Message Center Time Stamp B- MS 0 8 actets

FIGURE 3(a)

information

4 Type ength

Respoase Code MS - B M 4 bits

RO)

Message Reference . MS— B M 6 or 11 bits

User Data Unit MS— B M 1-¢

User Destination MS—- B 0 2-*octets

Address .

User Destination MsS- B ¢} 2 - *octets

Subaddress

FIGURE 3(b)
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snoot hly. 20 6. Apparatus for encoding a sequence of digital video

data to be stored, occupying a predeterm ned storage capacity
on a storage nmedium the storage nmedium allow ng a vari - abl e
I nst-ant aneous storage bitrate (VBR), wherein the 25 overal | average
bitrate is said predeternined storage 4/8 capacity divided by the
duration of said sequence, using an encodi ng | oop including
di screte cosine transform neans (DCT), quantiser neans (O, inverse
guanti ser means (QE-1), invepae di screte cosine trapghor m ngans 30
(DCTE 1), picturg SIOTE JEJNS codi g neans
(ECOD) del i veri ng=t=Reteneadod—out-nli—Sigaate2r L) —dnd Do Lnge. _
connected to thefoutput of sailengguadicacs n octets) nmeans, dHaracterided in
that said quanti gergneang (Qg Fatdding MRS Jquant ifger neans
(QE[err]), and sgid entspapy

: User Data 3

User Data n

FIGURE 3(c)

Bits Octet
8 7 6 5 4 3 2 1
0 0 0 0 User Originating Address 1
Reserved 0 l 0 0

Information Element Identifier

Length of user originating address contents

Address Type of - Numbering plan 3
coding aumber _ identification
=1
1°st address character 4
n'th address character a

FIGURE 3(d)

Bits Octet
8 7 6 5 4 3 2 1
0 0 0 0 User originating subzddiess t
Reserved 0 0 1 1

Information element identitier

Length of user originating subaddress contents

0 Type of subaddress | odd/ 0 0 0 3
RSVD even Resetved
indica |-
Subaddress information 4
: ew
FIGURE 3(e)
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D95/ 095PC2 a- 020398 3 encodi ng

means (ECOD) are controlled in the follow.ng way': - wWthin a
first share of said predeterm ned storage ca- pacity the data is
encoded using an average bitrate which is |l ess than said overall
average bitrate and us- Ing a | oose instantaneous bitrate control;
5/8
Bits - QOctet
8 7 6 5 4 3 2 1
0 ul 1 MTI 1
Spare
0/1 Message Reference (MSB) RO 2
ext - '
1 . - | Message Refersnce (LSB) 2a
ext '
User Data Unit 3
‘User Data Unit | etc
| [nformation Element Type Léngth Description
| Message Type indicator M 3 bis Part of the mandatory first
MTD octet
~Reply Option . M 1 bit Part of the mandatory first
(RO) octet .
Urgency Indicator (Ul) M 2bits - Part of the mandatory first
octet
Message Reference M 1 octet Mandatory octet
User Data Unit . M 65 octets Text messsge
User Originating Address O 7 octets Assumed to be 7 digit aumber,
) coded TBCD
User Originating Subaddress o 0 octet Not present
Message Center Time Stamp 0 0 octet Not present
total = 74
| octets

This is the replacement sheet
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- withint

the data is encoded using an average bitrate

sai d ‘overal
control .

occupying a predeterm ned storage capacity on a storage
storage nedium allow ng a vari abl e i nstanta-

(VBR) into
average bit

t he duration of

nmeans
cosine tra
t he decoded

he remai ni ng share of said predeterm ned storage capacity
whi ch is higher than

I nstant aneous bitrate
vi deo data
medi um the
15 neous reading bitrate

(DECB), wherein the overal

det &/8i ned storage capacity divided by
using a chain of entropy decodi ng

| average bitrate and 10 using a tight

7. Apparatus.for decoding a sequence of digital

decodi ng buffer neans
rate is said pre-
sai d sequence,

(EDEC), inverse quantiser nmeans (QD1), inverse discrete 20
for-rrreans—BETB——gnd—acdingyreens—-ABBE; ekt | NQ
bimmasion Elegrl (OD) whijch Typal sof  Leagth Description

{cctets)

e e e e —y
Message Type M L Mandatory fizst octat
R-Transaction Identifier M 1 Mandatory second octet
R-Data Unit M 76 SMS DELIVER

encapsulated within this
IE
Message Ceater Originating (o} 0 Assumed to be not present
Address
Total
= 78 octets
FIGURE 3(h)
Information
Element Reference Direction Type Length
Message Type MS— B M 3 bits
Indicator
(MTT)
Urgency Indicator B-— MS M 2 bits
Privacy Indicator B —» MS M 2 bits
(PT)
Message Reference MS+ B M 6 or 13 bits -
Delivery Receipt - MS— B M I bits
(DR) . '
User Destination MS— B M 2-* octets
Address '
User Data Unit . MS— B M 1 - octets
User Destination MS— B o) 2-*octets
Subaddress
Validity Period MS- B (o] 2 or 8 octets
Deferred Delivery MS— B o] 2 or 8 octets
Time
FIGURE 4(a)

This is the replacement sheet

26 APR 1997

Date:



fed to picture store neans (FSMCD) the output signal

provided to a second i nput of said adding
that said decodi ng buffer neans 25
means (Q>-1) are con-

first share of said predeterm ned storage ca-

decoded (MDEC, EDEC, QD-1) using an

t han sai d overal
i nst ant aneous bit -

of said predeterm ned storage
EDEC, QD 1) using an

over al |

aver -

nmeans,

of which is

characterised in
(DECB) and sai d inverse quantiser
trolled in the foll owi ng way: -

within a

pacity the data is

average bitrate which is | ess

aver age 30 bitrate and corresponding to a | oose

Delivery Time
o 1 0
Information Element Identifier

Defested Delivery Time - relative

FIGURE 4(b)

rate controjg - within the remaining share
gépacity the data is decoded (MDEC,
average bitrate which is higher than said’

Octet

7 6 5 4 3 2

0 0 | Form Deferred Delivery Time
at 0 0 1
- | Information Element [dentifier

0

Defecred Delivery Time - sbsolute

Deferred Delivery Time - sbsolute

Deferred Delivery Time - sbsolute

Defersed Delivery Time - sbsolute

Deferred Delivery Time - sbsolute

Deferred Delivery Time - sbsolute

Deferred Delivery Time - sbsolute

0 | Juliesw N

FIGURE 4(c)
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D95/ Q95PC2 a- 020398 ' 4 age bitrate and

corresponding to a tight instantaneous bitrate control. 8. Storage
medi dm in particular an optical disc, contain- i ng or having recorded
on it a.sequence of digital video data which is encoded according to
the nmethod of claim 1.
8/8
FIGURE 5§
130 130
{ {
Vorce \r
CHANNEL
140 - TRANSCEIVER
( _
aﬁzgw
160
Hs¢ PROGESSING {
| . .
CONTROL -
CHANNEL
TRANSCEIVER
BASE STATION
o
A4
VOICE ARD GONTROL. |70
CHANNEL TRANSCEIVER
PROCESSING UNIT |-180
MOBILE o ~
120 ST . D A
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'Message Type Indicator B-MS |M 3 bits
(MTD |
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(RO)

Urgeacy Indicator (UT) B- MS M 2 bits
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